The South Bend Method for ‘
Refacing Valweg in the Lathe
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Refacing a Worn Valve on a 13 inch South Bend Lathe

South Bend Valve Facing Equipment

A South Bend Lathe will reface any size, style or make of valve and
will do the work so accurately that an air-tight seat can be
obtained without laborious hand lapping or the use
of grinding compound. The valve seat ream-
er can be sharpened with the same
set-up as is used for facing the
valve — t'hﬁs jns]_lllring a
1Ca MET=
Bulletin : T e s

fi job.
Number 86 i

The lathe is the machine on which all valves

are manufaciured. Thereflore, it is the ideal wol (or
reconditioning them. The purpose of this Bulletin is to ex-
plain the most practical methods for refacing valves accurately.

South Bend Lathe Works
425 East Madison 5t., South Bend. Indiana
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¥~~~ the Lathe with Practical Attachments

Three Methods of Holding the Valve for Refacing

Three practical methods for holding valves while being refaced are illustrated below. The tail stock
center is used to support the valve head so that it will run true. This Insures accuracy and prevents
the valve from being refaced eccentric to the original center, See page 4,

i
. L]
The Drill Chuck Method 1
Figure 3 V 7] ; #
The end of the valve stem is held in a drill ! | ",,:-‘ = *
chuck fitted to the head stock spindle of the
lathe—the valve head being supported by the

tail stock center. The gradustions of the com-
pound rest are used to obtain the reguired angle
of I:|.!|l_' 'r'i.ll'-'l.' face. See |.'i_'|.lr<.' ] "-'. paEe 3

i-'lll::l.n: v

The Universal Chuck Method

Figure 4 V

This method is convenient when a drill chuck
iz not available, The valve stem is held by the
Universal Lathe Chuck—the valve head bheing
accurarehy centered by the tail stock center. The
curting ool is fed across the valve face by turn-
ing the compound rest screw by hand.

Figure 4 V

The Collet Chuck Method
Figure 5V
The stem is held by the coller of the draw-in
chuck ateachmert the head of the valve be-
Ing supporred by the il stock crencer, A separ-
are coller is required for each size valve, Job In-
BtTUCEIOn S]‘m-;-q'g on Valve Weork eall |‘u:-l.u i ReL
the cutting edge of the tool for angle turning.
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Setting the Compound Rest to the Proper Angle

In order to reface a valve so that it will seat perfectly, the Compound Rest of the Lathe must be
set at the correct angle, The illustrations below show how to set up the lathe and prepare the valve
for refacing. More complete information is given in Job Instruction Sheet No. B6. Sea back cover,

Figure 6 V

Testing and Straightening
a Valve Stem
Figure 7V

]J.'I:E'.AITI.! 1) \':II'-'I.'! 5 T'.'Fﬂl:'l'l.l. 3 E‘-I'l{“lll.l. :_|I.'! ruﬁl'l.'LI [4%]
see if the stem is running true with the head.
If the stem is bent, it should be straightened
before the valve face is machined. Testing and
Rl“h'lijlllh:rlil'lg avalve stem are :\iI:I:I.]'I]L' Dperations
thoroughly explained in the Job Instruc-
tion Sheets on Valve Work.

Figure 8 V
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Graduations Enable Operator to
Obtain Any Angle Desired
Flguse &V
If 'I!]'l.c fll'lgl.q.‘ i}f I!]'u.' valve f:lCu 1% 4'3'1‘, 1]1u gurivi]
is set so thae NTII‘J.IJIII:IU“ 45 15 i line with the
“0" mark on the compound rest base as is il-
lustraced. The graduations are plainly marked
53 t'|-'{l.:xl: the operator can obtain any angle de-

sired.

Figure 7V

Centering a Valve Head
Fipgmiwe & W

When a valve having ne center hole in the
head is to be refaced, it should be centered be-
r'-.'m: ir iz :l".:'.|.'|'||:'||.';:|. & 1.':1|1.-'l_' r|1:|r 15 to I'\g' OB
tered should first be straightened, then placed
in the chuck and center drilled as is illustrated
in Figure 8 V. See Job Instruction Sheets on
Valve Woek.



The South Bend Method of Holding the True Center of the Valve

Figure 9 V illustrates the South Bend Method of holding a valve in the lathe for accurate refacing,

The valve head is centered and supported by the tail srock center

the valve stem being held ina

chuck fitted to the head stock spindle of the lathe. This insures refacing the valve concentric to

the wiiginal center, which is the only correct way.

Figure 9V

A Perfect Fitting Valve
Figure 10V
Figurn: 10 W showsa pq.'rrl:L'r fieting walve.
T|'||5 \'ﬂlk'l.'" WAs T:;"F!lc!'.‘l in rI'IL' Ia'lt!'l\." We=
cording to the Souch Bend Method. The
valve head was held vo its crue center, by
the tail stock center of the lache, so thar
the valve face was machined concentric

An Imperfect Fitting Valve
Fizure 11V
Figure 11 V shows an exaggerated ex-
ample of an imperfect fitting valve. In
order to secure accurate results when re-
facing the valve, the stem must be secaighe,
rhf IIL'I'I.L'I_"I,' g'nd .I'll'll,l iI'I. il i.']'l“':';:., a'II'II.I. 'ri'lﬂ.'
head centered by the cail stock center of

to the
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F.'i;un' 10 v

axis of the stem. the lathe.

Notes on Valve Work

All valves chould be tested and straiphtened before refasing Job [noeae-
tion Sheets on Valve Work explain how to do this.

Walve stems wear unevenly in the valve guide so that they can not be chucked
socurately ae this point

The important point in a perfect seating valve is thae the center of the head,
the face, the stem, and the tapper must be all on one tree center line, as
shown in Figure 10 V.

Any size, style or make of valve can be refaced on the South Bend Lache,
u.:,milu.s-. of the angle of the face or material of which the valve is made.

The lathe is the machine on which all valves are manufactured — therelore

it is the '|-;1g|.|. al eouipment On which o reface valves J.I.LU-Tdh"'r Mo HP'EHJl
attachment is required for refacing valves on the lache,

rll|_'|'|"||' W J_I_'-."c Thg’leILb&l f’:lf [hE an[l_riql T—]'(_'IT“ w I'l'll: l-l 1t |* 1743 If.lh can hL TL'F'.LL‘]
by turning in the lathe, The turning tool will machine a smooth, accurate
surface on valves made of special alloy steels.

Valves can be refaced by either turning or grinding I.II the lathe. Poth meth-
ud'r. dn 4_|_'||,|'|||1 L.-,\ud W n:'.r]: |:'1_|T OIS rnu;h 191 (=-1 ;'\-n_.q.r 1u.r1'||n|.. bL\:tLtSE it is
quicker and easier. The imporcant poine is to hold the valve so thar the face
will be true wirh the original center of the stem. To do this, the valve muse
be held as shown in [':Ihu:ﬂ_ 9.
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Refacing Valves by Grinding in the Lathe

There are some who prefer to reface valves by prinding, even though turning with the lathe tool
is just as accurate, twice as fast and a more simple operation, The grinding methods and the equip-
mient :il.]Llst'I.":lt‘l_‘d L".ul._':w are wc:&nwmundcd 5] t|'-|._:.:.|_- whi EE CLUATOMETS LE‘_-,, ,:,,,d L'JUI-I['-'-] -\-;-,|1_-|__-5_ (:'rT'iI'ILi.-'
ing attachments for South Bend Lathes are priced on the back cover page of this Bulletin.

[

Grinding a Valve in the Lathe with
the No, 9 Grinder
Figure 12V

The valve stem s held by s chock firred ro the head stock
gpindle of the lathe—rthe valve head bei icocurately
centered by the tall stock center. The Nao. 9 Electric Toal
I Urrinder is operated from an electric !if_-'ln‘ socket and
is mounted on the compound rest which is set at the de-
sited angle. The grinding wheel is fied across the face of the
valve by turning the compound rest handle.

ok "_'.f'a.;'t’.ﬂ.'h Tl e e TR i e bt LS T ST

Figure 12 V

Grinding a Valve in the Lathe with
the No. 10 Grinder

Figure L3 W

The method 1.'||||:|i:'5-¢'-:| is the same as is illus-
eraved above excepr thar che No. 10 Counter-
shaft Grinder is used instead of the Mo. 9 Elec-
tric Tool Paet Grinder. The Mo, 10 Grinder i
operated from a special Drum Countershaft
overhead.

Fa ge 5



VELLF
¥~~~ the Lathe with Dractical Attachments

Sharpening Cutters and Reamers in the Lathe

Cutters and reamers of all kinds having straight, taper, or spiral flutes, can be sharpened with the
finest precision in the South Bend Lathe. Grinding attachments for South Bend Lathes are illus-
trated and described on the back page of this bulletin.

Sharpening a Valve Seat Reamer
in the Lathe
Figure 14 V

The valve seat reamer is placed on a holder
berween the lache centers—each tooth being
held in position by the spring stop illustrated
belaw. The geinder s clamped to the compeand
rest which isset at the desired angle. The grind-
ing wheel is fed across each tooth of the reamer
by rurning the compound rest handle. See Job
[n:'pll'u-\;l::'-\.‘-n SE!EQE I"-Uu Eﬁ 'F\\‘ ':'.rl"'"]'|‘“t J\-’!ﬂ-llh-

Figure 14 V

Spring Stop to Support Cutter
for Proper Clearance
Figure 15 V

The SPring stop supports the toath of the cutrer
that is being ground and locates it at a poine
just below the center of the grinding wheel.
This prowides rhe proper clearance of the cor-
Eirug un’.l:-_'a_' of the reamer so thar v will remain
sharp and cur freely. See Job Sheet Mo, 86 for
more detailed Inscructions,

Figure 15 V

Sharpening All Types of Reamers
in the Lathe
Figure 16 Y

Valve gulde reamers with straight or
5pir:||_ tlutes, taper Teamers, expansion
reamers, milling curters, keyseat cutters,
wln ., can be shai prened inthe lathe equip-
pw,| with a |5ri11-.{'in.|-: attachment. The il-
lusttation shows a wrist pin reamer be-
ing sharpened with a No. 10 Grinder.
An elecrric tool post grinder can be used
for this purpose equally as well.

Figure 16 V
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Machining a Valve Stem Guide in the Lathe

In addition to refacing valves, the lathe can be used to make hundreds of replacement parts. The
illusteatious below show the various steps in turning a valve stem guide, Brass or bronze bearings,

bushings and other similar parts are made in the same way.

Dri"ing a Valve Stem Guide
in the Lathe
Figure 17 'V
A piece of cast iron of the proper size for a
valve stem guide is revelved in the chuck—the
drill being ted through it by turming the hand
wheel of the tail stock. See illuscration Figure
17 V. Afrer the drilling operation, the hole is
reamed to size before the work is rernoved from

the chuck.

Figure 18V

Grinding a Worn Valve Tappet
Ciguie 19 %

The illustration shows a No. 10 Grinder re-
Cavives w woan Lot If ehie Lajipet i5 il vard-
ened, ir can be machined wich the lache tool
iust A% un:lrr.ﬂ'l-l‘l_.- and in lesstime rF'u'lll '||y |1|‘|11..‘|-
ing. Job Instruction Sheet Mo, 86 gives com-
plete information on this subject,

Page 7

Figwre 1T V

Turning the Guide to the

Proper Diameter
Figure 18V
A lathe mandrel is used to hold che valve stem
puide while it is machined between centers,
Both ends of the puide are faced and the dia-
micier wuinesd wr ihe |.|_-|_[||i||_-|,|. divienasion, The
handbook, “How to Bun a Lathe” listed on
back cowver P |I-1r|1|'|i||-\. thie work in derail.

Figure 19 V



Grinding Attachments for South Bend Lathes

The two grinding attachments illustrated below are suitable for refacing valves and for many other purposes
such as grinding valve seat reamers, straight and taper reamers of all kinds, wrist pins, bushings, pistons, lathe
| centers, taps, etc. Each Grinder will produce an accurate, highly finished surface.

‘ MNo. 9 Electric Drive Grinder MNo. 10 Countershaft Drive Grinder

R — ey

S RERITE B

Operated from Electric Lamp Socket Operated from Special Drum Countershaft

The Ma, ¥ Electric Grinding Atcachment may be set for sivaight The Guinder is securely clumped 1o the Compound Rest and
cylindrical grinding, or at any angle required for grinding valves, swivels to any angle for grinding bevels and rapers. The bearings
taper reamers, cutters, erc. Adjnsrment is provided for righeening  are adjustable for wear and are provided with patent oil cups and
the drive belt so thar the full power of the motor can be delivered  felt wicks. When ordering, give size of lathe and stare kind of
to the grinding spindle. waork Grinder is to be used for.

" Met Factory Prices Mo, 10 Grinder

For Any Size Lathe Chinding Wheel | Wi | Shie | Price
: Size of Lathe — o ping of
This Grinder iz suitable for any size of South Bend Lathe from s R . Width | Bl Weight | Grinder
| 11 in. to 24 in, swing, Mo special clamps or firrings are required Qin.and 2l in. | 4in. & X in 1in. 0 bs. | %17.50
! for attaching to the (E'- \,.',., 3,_,r;.|,1 Rest “-!]\tn ordering. seate -!n-._- oif 13 d 15 in. Gin. x %I 14 in. | 25 |bs 20,00
ot £ =AM e = + s BERLE B1E 16 in, andl 18 in. 5. = X i 1% im. 3 T 25,08
larhe and the eleceric cureene available in your HI‘JI.'\IF\. 7 vd 24 dn. Gin. x % in Y 0. 3 lbs. _2_5_.5\."'

Mo, # Electric Grinder Complete, Including Switels, Extension Cord and one Mo, 11 South Bend Douon Countershaft complete for anv sze MNa, j\}sun'nd.
SRR 15.00

5 in. Emery Wheel, Shipping Weight 50 lbs. Net Factoey Price. .. .. $75.00  cr, Shipping Weight 100 ks, Net Factory Price. ... ...

The Bulletins Listed Below Show How to Do Important Jobs in Job Instruction Sheets
-~ Auto Repair Shops. They are Free. Order by Number. Explain How to Do the Waork

) own in Each Bulletin
No. 85 Piston Bulletin MNo. 93 TheLatheasaScrewMachine The wark our. e
Machining overstze and semi-fin- The larhe as a screw machine for making  |ined in each b :
ished pistons on the lathe, studs and small pares. Pillitiniaas: k,r,‘g'fe.mﬂ
No. 86 Valve Bulletin No. 94 Turret Attachment Bulletin [/*/7¢d *tcp .
Turning and grinding valve faces. The likhe 15§ tacet Iithia for mamaiiia:, L PI0Se:; ; ]
Swraighrening valve stems, coc. turing. ' ‘”:' J“I.'IJ' L= El.wm {
BTrucorom hmr
No. 87 Electrical Bulletin No. 95 Special Jigs and Fixtures Sheees sup- ¥ |
T_miugnm_-trnutamrs.ur:-ju:ruutring Special jigs and fixtures for holding wock plicd witheach ‘;:h".f.\.‘:-_m |
BB I'n:lkII'I!; bu:‘hmg-&, b on the lathe in manufﬂ.c[unﬂg operations ateachment, — G |

* i e ey : e makingircasy
No. 88 Ring Gear Work where accuracy and interchangeability of i S

Machining flywheels foe starter parts are required.
i cars and s crankshafis, o
Ting ge 1r|5 and truing L‘r|r|. -s. 1fits No. 96 Taper Attachment Bulletin How to Run a Lathe
No. B9 Qvlmder RE[.',:I"ll.'Id'I'I'I Boring and turning tapers on the lathe. An Authocitative M 1
| Regrinding and reboring cylinders Also the practical use of the center rest Coatilsil 3" ;;E'E,B
| on the lache, and follower rest. Practical [‘Hus;rrirtinm
No. E{anﬂhfl 4 “s‘tt“":hl:n ent MNo. 97 Chuckinanrl:nntheLathe In the 160 pages
- 1'|-, .h“ afd keyway cutting on thae The use of Independent, Universal and of How to Kun
i Combination Chucks for holding work a Lathe, the best
Na. 01 Pﬂl:eisian Grinding Bulletin on the lathe. a--ii u-uathp:j-ui':
al and Tk indin = lnthe. cal mechods «
Externa m, internal grinding on the lathe No. 98 Other Lathe Attachments rhrﬂ.ml:.m-r-r:nis
MNo. 92 Draw-in Collect Chuck § Various lathe attachments to insure ac- of modern lathe
The draw-in collecr chuck attachment for fine, curacy and precision on a special machine pracice are put
agcurate work on the lathe. wiork. ar your service.

Price 25¢
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