Bulletin No. 1
‘How to Grind Valves

Auto Service Shop

Crrinpding a Yalve in the Lathe

A Valve Grinding and General Purpose Lathe

For grinding and servicing valves of all sizes, makes
and types used in the engines of automobiles, buses,
trucks and airplanes,

In addition to oudlining the latest shop practice and
methods used in service shops for servicing valves, this
bulletin also shows the application of the lathe for ser-
vicing armatures, bushings, pistons, connecting rods and
for tool and machine work.

Sﬂouth Bend Lathe Works

401 East Madison St., - -  South Bend, Indiana, U.S. A.
Lathe Builders for 26 Years . o - More than 55,000 Users b 193?




Valve Servicing Jobs Handled in The 9-inch Junior Lathe
Drawings Show Points at which Valve and Its Parts Require Servicing

The drawinegs below of the eylinder block in cross section show the valves of the "L head
valve engine and “overhead” valve engine and their relative partsin position as they appear in the
cylinder block. When the car is in operation on the road the valves operate with great precision
in the matar, therefore the servicing of the valves reguires care and DCCUTaCY.

A study of the drawings herewith will clearly show the mechanic the importance of the servie-
ing operations and the necessity of perfect alignment of the valve head, stem and tappet with
the cam shaft. The valve and all its operating mechanism must be kept in perfect condition in
order that they can operate with precision in their contacts. These contacts are: The valve face,
valve seat, valve guide bushing, valve spring, valve stem end, valve tappet, cam shaft, and rocker
arm, Servicing of all these various units can be done on the New 9-inch Junior South Bend
Electric Valve Grinding Lathe, as illustrated and described on pages 3. 8 and 9. [llustrations
showing how to do each of these jobs are shown throughout this bulletin.
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Flg. 3. Crinding a Valve in the New 3-inch Juntor South Bend Electele Valve Grinding Lathe,

How to Grind Valves in the Auto Service Shop
On the New South Bend Electric Valve Grinding Lathe

The illustration above showa the MNew %-inch South Bend
Electric YValve Grinding Lathe st up for grinding valves. This
Inthe will accurately reface valves made of steel, cast iron and
alloys, both intake and exhavst valves for all motor vehicles.

The lathe spindle has six speeds which enable the operator
to vary the s of the valve head when grinding valves of
different materials and hardness to secure a smooth hnish

The lathe and grinder are operated by two electric motors,
each of which is 14 H.F..
nearest lamp socket.
same electric outlst,

FPower ix secured by connecting to the
Both motors may be operated from the

The valve is held in a precision 3-jaw valve chuck which acou-
rately cenbers the valve when gripping it. See figure 6, page 4.
The grinding wheel ig fed by hand across the face of the valve by
turning the crank handle on the compound rest of the lathe, The
depth of the grinding cut is controlled by the cross fesd screw
which has a micrometer eollar reading in thousandths of an inch.

The grinding whes] is 4«in. in diameter. Y4-in. face and of the
correct grit and grade for valve lace grinding, The wheel may
ks removed without interfering with snd adinarment af grinder
apindle. Other sizes and shapes of grinding wheels may be placed
on the B;jnd.er Far reamer and culter Ehﬁlpctli.l'lt.

Fig 4. Cloze upof Valve Grinding. In the illustration above the guards
for the grinding wheel and belt have been removed in order to give a
.Euttu! wiew of the smary grinding wheel.

The illustration Fig, 4 is & view [rom the rear of the lathe to
show the cervect angle for setting the grinder. This angle is
ahnwn by the graduation in degrees on the base of the compound
reat, any angle desired can be sbtamed,
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Grinds Valves at Any Angle Required

The electric grinder can be swiveled to any angle required for
valve face grinding, as shown in Fig. 4. The graduations on the
compeund rest are used to set the grinder in the coreect position
for refacing valves al 45-degrees or any other angle reguired.
The compound rest ia locked securely m position and all the
valves in the set refaced with the one Sek-up.

Instructions for Grinding Valves

Complete instructiong for setting up and grinding the walve
and for servicing all parts of the valve will ke found in the service
manual illustrated and described on page 7 of this bulletin. A
copy of the valve manual will be found in the lathe equipment to
enahle the operator o do the work with precision and accuracy,

Time Required to Grind a Valve

The time reguired to grind a valve face depends on the size and
condition of the valve. A ssi of twelve valves can wsually be
-g'rnund. in abuout Nlwen minutes.

The Mew 9-inch Junior South Bend Electric Valve Grinding
Lathe is o pewerful, accurate tool and will be most valuable to
any mechanic [or all kinds of valve servicing operations and for
general machine and tool work around the shop, requirieg turning
or grinding, or both. Faor further details. see pages & to 11,



Spindle of Grinder Used on New South Bend Valve Grinding Lathe

A Heavy Duty Precision Unit for All Accurate Grinding Operations
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Fig. 5. Croas Bection of Spindle of Valve Grinder Showing Construction of Bearings,
End Adjustrment, Bearing Take-up and Felt Wick Qiling System.

The spindle of the new valve grinder is T4-in. in
diameter and runs in substantial rings as shown
in Fig. 3 at left. A large oil reservoir has an im-
proved felt nd.ckuilinﬁyutem which provides a con-
stant him ot oil ever the entire bearing surface of the
spindle while it is revalving. Thirst collars, also wick
lubricated, at both ends of the spindle, take the end
thrust in either direction, Bearings are adjustable
for wear, permitting close adjustment. Spindle
operates at 4000 B.P.M., providing the correct sur-
face « to produce a smooth accurate finish.

V-Belt Drive from Motor to Spindle

Powar far thes grinding apindls is transmitbed by
"W endless belt from the motor. Moter is 14 H.P.,
1725 R.P.M, for operation from |-phase, 60.cycle,
[ 10-volt, AC. providing a powerful, smooth running
wheel, free from chatter and vibration. The grinder
may be operated from the same electric lamp socket
that operates the lathe. A belt guard covers grind-
ing wheel and V-belt.

Precision Chuck Used to Hold Valves In the Lathe

The 3-Jaw Precision Valve Chuck used to hald the valve is
threaded direct to the spindle nose of the lathe, ses Fig. 6. This
chuck iz I'I'L'l|-|-ﬂ-“' and will take all tvpes and sizes of valve stems up
to dgan. in diameter, including Ford valves with mushroom end
stems. The hardened chuck jaws are accurately ground and pro-
vide a long, firm gripping surface for the valve stem.

The valve chuck automatically centers the valve stem con-
centric with the axiz of the lathe spindle. The valve is held in
the chuck jaws on the valve guide bearing surface. This assures
the valve being accurately z\cls:n:d concentric with the valve stem
where it is |H|E in the guide, 5o that when replaced in the engine,
the valve face will seat m the cvlindar hlack perfectis

The three chuck jaws operate simultanecusly for g‘:i:rmn ar
releasing the work when the sleeve surrounding the v ol the
chuek is turned I'.*_'F hand or with the pinion wrench furnished,

Fig. 6. Croge Section Showing Construction of 3-Jaw Pregision YValve
Chuck Threaded to Spindle Nose of Lathe. This chuck handles
valvaa with atems up to 3§-in, in diameter.

Testing and Straightening Valve Stems in the Lathe

All valves should be tested before they are refaced to determine
if the valve atem is warped. [f the valve does not run true, the
vilve head will be ground thin on one side, and may not clean up.
hfteulacing the valve in the valve chuck, the lathe spindle is
started and a piece of challk held eo that it tauches lightly against
the revolving valve face as shown in Fig. 7. [f the valve head
runa truc s chalk mark will show all the way around the valve,
but if the valve stem is bent, the chalk mark will appear only on
one side of the valve face.

The best methad for testing and straightening the valve stem
is shown in Fig. 8. The end of the valve stem is held in the valve
chuck and the valve head runs on the tailstock center.  The exact
point where the stem is bent is easily located when the lathe is
started and is marked with the chalk as shown in the illustration.
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Fig. 7. Testing a Centerless Valve in the Presision 1-Jaw Chuck to Ses

If the Valve Head Runs True with the Valve Stem.

Walves having no center hole in the head may be tested in the
valve chuck as shown in Fig. 7. The valve is then remeoved fram
the lathe and placed on an anvil or other Hat surface, One or
two light blows with a lead or brass hammer, at the point indi-
cated by the chalk mark, will usually straighten the valve stem.

Afrer straighrening, the valve should be replaced in the lathe
and tested again to be sure that it runs true.  [f the valve does
nob run true, repeal testing and straightening until a satisfactery
degree of accuracy is obtained.

Manual Mo, 1, “How to Grind Valves," containg detailed in-
formation on the proper methods to use in testing, truing and
straightening valves ‘:?Bai] kinds and types. See page 7 for com-

plete deseription and illustration of this Manual,

Fig. B. Valve Head Supported on Tailstock Conter for Locating
the Exact Point where Valve Stem s Bent.

SOUTH BEMND LATHE WORES
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Various Grinding Operations in Valve Service Work
Using the New 9-inch South Bend Electric Valve Grinding Lathe

The illustrations below show a \rari.ct:,-' of gri.q.d':ng jnl:ﬂ that can be dnn: on the Fanch South Bend Haﬂ_'k-f_'.ﬂrezi,
Screw Cutting Lathe, All of the jobs illustrated and deacribed on this ﬁg‘e were handled on the 9-inch lathe, which is
r

alos illustrated on pages 3, B a 1
ather jobs shown throughout this bulletin.

In addition to handling this weo

the 9.inch lathe will alse take care of all the

Cump]l.-.l.z 'in[urma.tinn an_d mstructions for rIning each ol the np-:cra.tim'm i]l.ust:ra.t,:::l hr,ln‘w. are slﬂnwn i the
Meanual Ne, |, "How to Grind Valves,” which is included with each South Bend Electric Valve Grinding Lathe. This
Manual is illustrated and described on page 7 of this bulletin.

Fig. 2. Sharpening a Valve Seat Reamer in the Lathe.

Valve seat reamers of any angle, valve seat counterboring cutters, valve
guide reamers, straight and taper reamers and adjustable reamers ecan
be ground quickiy and accurately in the Valve Grinding Lathe.

Fig. 12, Truing Grinding Wheel with Diaoneis] Deeaser.

The '35 carat diamond mounted in a steel shank is held in a special
fixture clamped to the tailstock spindle of the lathe for convenlence
in truing the grinding wheel, The Gxture remaine on the lathe.

Fig. 0. Sharpening a Straight Reamer in the Lathe.

Fig. 10 illustrates the lathe and grinder set up for grinding a straight

renmer: In this seteup the regular grinding wheel is used, however

the cup wheel, as shown in Fig, %, may be used, if preferred; aither
type wheel will produce a satisfactory joh.

Fig. 11. Truinga Valve Seat Hone by Grinding in the Lathe.

Valve seat hones con be trued at any angle by using the grinder as
shown in Fig. 11. The diamond dresser may alao heslul.d in the taoal
poal and fed across the home while it is held in lathe ohuck, far truing.
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Fig. 13. Grinding the End of a Ford Valve Stem.

The ¥-block valve stem clearance grinding fixture shown In the illue-

tration iz used for squaring the ends of worn ralve steme and for grind-

ing Ford mushroom end valves for clearance adjustment. ixturm
olamps on the inmer ways of the laths bed,

o]
¥

Fig. 14. Making a Replacement Valve,

Complats replacement valves may be machined in the lathe to suit all
requirements. The valve may be made of bar steel, an ald shaft, er
other suitable material. Mo special squipment s roguire:d.



Important Valve Service Jobs Done on the Lathe
Using the New 9-inch South Bend Electric Valve Grinding Lathe

FrEEr N e e e

The illustrations below show set-ups of several valve service jobs that may be taken core of in the shop equipps
with the 9.inch South Bend Electric Valve Grinding Lathe. All the operations illustrated and described on this page
as well 85 those shown on pages 3, 4, 5, 10 and || were handled on this lathe. Complete information on how to de
this work is ziven in the Instruction Manual Mo 1, "Hew to Cirindd Valves.” a copy of which is supplied free with each
9.inch South Bend Valve Grinding Lathe. See page 7.
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Fig. 15. Grinding Valve Tappet Face. Fig- 19. Squaring Tappet Adjusting Screw.
Worn valve tappets can be ground true on the face as shown abave. Tappel adjusting screws that have beconme worn may be ground sguare
The tappet is held in a three-jaw Universal lathe chuck and revalves an the end ars shown abave. The valve chuck may aleo ba used far daing
while the grinding wheel is fed across the end of the tappet, this job on lappet adjusting sorews up o 147 in diametbes.

[ = —
Fig. 16. Centering a Valve Head. Fig. 20. Truing Rocker Arm Face.
Valves having no center in the Head can be centered by placing the valve Worn rocker armes can be accurately ground on the curved face as shown
oo A-Jaw l,]fliu-rﬁnl chuek as shewn in the illustration above. Valves  above. The fixturs is adjustable for all sizes of rocker arms and with
may also be held for centering in the precision valve chuchk. dilferent degrees of curvature,

Fig. 17. Winding a Valve 3pring. Fig. 21. Making a Valve Guide Bushing.

Valve springs of all sizes and types can be wound in the lathe as shown  Replocement valve guides for orphan cars or for emergenoy repairs and
irs Lhe above illustration. A special spring wi.ndinrkiwl iz used to guide guides for oversize or undersize valve stems can be turned out of cast
the wire on the mandrel ahout which it iz being wound. iron or st steel s shown above,

e T—

Replacement Rings.

- .!

Fig. 18. Making Valve Seat

Fig. 22. Valve Grinding Equipment for Lathe.

Replacemant valve seat rings for all autemebiles, buses, trucks, trace- The valve servicing equipment consists of valve chuck, reamer and cutter
tars, and gascline engines, can be mada in the Iathe guickly and accu-  stop, tappel r:;irir\:d'm fixture, valve stemn grinding Axture, dismoend

rataly fram nny suitsbhle material. er and diamond dresser, as priced on pags 3.

i1 S0UTH BEND LATHE WORKS
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Fig. 23. The Illustration above Shows Service Manual Ne, 1, *"How to Grind Valvas**

Instrction Sheet Wa. |
How to Grind Valves

Manual No. |

Ganglete Ln elght Blee Frints
oad elight [astrucilen Glecte.

Fiy sosh offlclent sabhed for refucisg walves Ls to priod thee Eecousa by
knis sekied tha service shop 18 able to refsce walves wibh sast iron heads
aid Lhage nade of gbeel or ary of Lhe special slloya uded L the Damaledk-
nre of walves for the Eodern nokars

oz to Orind Walves in bhe Labis

Fash ke valves iz gaialine gnd resove all rest, scale and cacton
deparit. The best may to cleda the valves ia by walag & sevlving
‘trash ecunksd os the spindle of & bench grinder or o an acbar
held im the cisch of e alectric drill.

¥ermt the ¥ilve £hick on ths noam of bie lotiae spindle as shows in
Fig- 1, Drawing Be. L. Hotes Be s=rw bhat the threads are clem
beth o0 Che aplndle poss mnd lnslde of the chack body. Ales wor
that mo dirk or chips get between the spladle houlder and Lhe kub
af thr chack body. Oew YHas to e 2 Latke®™ Page Tl.

Iranrt the valvs stes in bhe valwe chuct s thai the portlos shich
aperales in the valme golde projecis 1/3-inch cibilda tia tigs af
the jerd us chown ok "C¥ im Pig. 8, Drusisg No. 2. Fighten the
chmok by seard of Ube vreach furmisied =ik L.

Bulwul the coopomsd roet to ibe Em;ﬂr Eagle and tightss Lhe fmm

bizdinp mubs A%, (See Fig. 2, Orevizg So. 1.] Host velvea have
& 450 anpla fuoe ca them and tha deawing sboze this setbing, et
walves of wpy aangle =on be faoed in the same Samer LY tia come
poemd reat swivel s sel bo the sequdred angles

Plaee ke driving belt so the lasgest step of the splodle wenc

ko ablels ike preper grinding spesd, Set bhe back gears o
the "QUTY position and place ibe Wll pear clesp in peslblos to
drive the work. [Sew bok YRow o oo a Lable,” pege 20}

By J0 ST TWR GRISEEN OF INF LATEE
E. Hounh the printing abiaclment om tha cospund rest of tie lathe as

saomm in Fig. 1, Trasing Bo. L.
(Hete: The gelader ia lecetad in poslblon so bhat the spinfle 18

This Manual

containe 10 Blus Printa, 814" « 11%, and 10 Instruction Shests 8 14" = 11%

Valve Service Manual Shows How to Do The Work
Supplied Free with the 9-inch South Bend Valve Grinding Lathe

Job Inatruction Marnual Ma |, “How to Grind Valves,” as
illustrated above, consists of ten blue prints and ten typewritten
job tnstruction sheets, 884" x 11", The blue prints illustrate
the various operations described in the job instruction shests
and show how to set up the lathe for doing all the various valve
gervice jobs deseribed in this bulletin.

Valve Service Manual Mo. 1 shows how to do all the fol=-
Hime ten Corinel Valwen, all sizes and tvpes

to True a Grinding Wheal.

to Test a Valve for Trueness.

to Grind a Valve Seat Reamer.

to Grind Reamers of all types

r to Squars the End of Valve Stam by Grinding

to Grind Valve Tappet Face.

¢ to Sguare the End of Tappet Adjusting Screw.,

to Grind a Rocker Arm Face.

to Make a Valve Guide Bushing.

w Crenter Cealeless Yalves.

to Test and Straighten Bent Yalve Stema.

How to True & Valve Seat Hone.

How ta Grind the End of & Ford Valve Stem [or Tappet
Clearance Adjustment.

Hewr to WMake a Replacement Valve,

Hew ta Make 8 Valve Seat Replacement Ring,

This manual on ¥alve Grinding, and ten additional manuals
an ather aulomative repair jobs have been prepared in our organi-
zation by expercs who have had wide expererce o the automo-
tive service held. These manuals are prepared for the use of
South Bend Lathe owners. to assist them in doing their work
with aceurary and precigion, We are proud of the reputation of

EUTH BEMD, INDIAMA, U, 5. A,

the South Bend Lathe and have brought cut these manuals in
order to heep our users posted on the latest shop practice on
mator service work., We are interested in the success of all South
Bend Lathe users and are always willing to give our trade the
benefit of our experience in this wark.

Instruction Manual Mo. 1, "How to Cirind Valves," bownd
in a heavy serviceable cover is included, free of charge, with the
rezular equipment of every South Bend Electrie Valve Grinding
Lathe. Toanvonewhoisnotauser of one of these lathes, the price
of the manual is $2.00 per copy, mailed postpaid. to any address

Book **How to Run a Lathe™ Supplied with Lathe

The bosl, "Haw te Run o Lathe™ illustrated snd described
on page 12 af this bulletin is included with each South Bend
Lathe. This book iz of great value to the mechanic. 1t shows
the correct cutting speeds for metals of all kinds, the correct
feeds [or machining metals, and muech other important inlorma-
Livn un Lhe wperation of a lathe, Thiz book melss it poosible to
produce the Service Manuals in their complete and concise borm,
because by using the book, "How to Run a Lathe” as a refererce
In connection with these ma,nu:l.ls. muszh detail may be omitted
from the manuals themselves,

Instructions on the Grinding of Lathe Tools. With each
O.ineh South Bend Electric Valve Grinding Lathe is supplied &
manual conmating of Ave blue prints and seven tvpewritten job
instruetion sheets describing haw to grind cutter bits for turning,
facing, boring, cutting off, cutting ecrew threads, alse showing
angle of rake, clearance, etc., for all materials such as cast wron,
ateel, silichrome steel. chrome niclkel steel, brass, bronze, copper,
fibre. hard rubber, etc.
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Fig. 4.

The Mew $-in. x 3-ft. Junior Seuth Bend Electric Valve Grindin

Lathe in Operation Refacing a Valve., Small 1llustration

Shows the Face Plate, Change Geors, Lathe Centers and Spindle Slesvs ax listed in Regular Equipment for Lat b

The New 9-inch South Bend Electric Valve Grinding Lathe

A Universal Tool For The Automotive Repair Shop

The New 9-inch South Bend Electric Valve Grind-
ng Lathe llustrated above will reface all sizes and types
of moter vehicle valves quickly and accurately. This is
the same lathe that is illustrated and described on page
3 and iz used in handling all of the jobs shewn through-
out this bulletin. This lathe has the power to reduce
the diameter of a stecl shaft 14" n one cut.

Regular Lathe Equipment included in price of the
Ncw Q-i:nc]'. Junior Snuth Bq,-mr] F..]El:tri.c 1'-"-&.1'\"43 'C:rinr]i.ng
Lathe consista of: 'W-Belt Countershaft as shown above
{for use on bench, wall or
eeiling): graduated com-
pounc rest; fare p]ate: tool
poat, ring and wedge: two
60" lathe centers: spindle
sleeve; change gears for
screw thread cutting and
automatic lengitudinal
screw feed to  carriage;
wrenches; lag screws; wash-
ers; installation plan; book,
"How to Fun a Lathe,” and
Manual Moo 1, “How to
Cirimed Valwes."" Bench for
lathe is not included in price.

SCREW
CUTTING

THREAD
CHART

CEANTG B N

Sceew Thread Cutting.
'l\hc Qinch Jun:r:lr Lathe 1=
supplied with a set of nde-
pc.-.ndenl :llnngu FEATE which
provide for cutting standard
screw threads from 4 to 40,
per inch, right or left-hand,
mecluding 11 14 prpe thread.
A metal index chart, s tlles-
trated at right, is attached
to the lathe and shows the

Metal Indesx Chart
screw  threads obtainable.

on B-inch Latha.

Valve Servicing Equipment priced in the tabulation below includes
all the attachments and accessories required for doing the valve servicin
operations shawn in this bulletin, such as: refacing valves, grinding ends
of valve stems, rocker arm grinding, reamer sharpening, ete. Prices are
itemized below so that the equipment wanted can be selected and the
accessaries and tools not wanted may be eliminated, See Fig. 2I. page G,

Price of 9 in. Lathe and Motor Drive Equipment

|—9.in. x 3-ft. Junior South Bend, Screw Cutting Electric Valve
Crinding Bench Lothe complets with r:d.uatadlcomp-nunr] rest,
V.helt countershaft and other regular Ehthc equipment as listed

at lefr. Mo, 422.¥. Shipping weight crated. 375 pounds . §164.00
Motor Drive Equipment for 9-inch Lathe
|—Lf H.P. Motar, Start-and-Stop split-phase reversing
tape, 1725 R.P.M. (1-phase, 60-cycle, AC, 110-volt] .. $10.00
|—V -Croove Pulley for 26" mater shaft ... ... ........, 50
|—V_Belt, motor to drive unit.. ... B A (ot |
| —Reversing Switch (drum type). ... 5.00
|—Stand for aupmrtmg reversing switch_. .. ... .., 1.50
|—Flat Leather Belt {1157 % 53] countershaft to lathe.. 1.15 14,90
Total Price of 9=inch Lathe and Motor Drive Equipment _ . . $§182.90

Price of Valve Service Equipment fur 9 Lathe

| —Flectric Grinder with 1{ H.P. Motor, 110-valt, A.C.
1725 R.P.M., ewiteh, extension cord, Grinding Wheel

4" % Lg", and Viobele, Ma. 14-B. » s e e s 2 v IO
|—Frecision Yalve Clhuck, 3§-in. capacity, htted to lathe.

Mo, 907-A. o e e e e 5.00
|—Dlamond for truing grinding wheel, Mo, 406, . .. 4.50
| —[iamond Holding %ixtun:, Ma. 504-B it 3 1.25
|—Halding Fixture and Spring Stop for reamer and cutter

grinding, Mo, 19, .0 c . i i 5.00
|—N_-Block for holding valves when grinding end of stem

for clearance, Ma. 545, .. .. e e A R 3.00
|—Rocker Arm Grinding Fixture, No. 703 .. ........... 300 79.75

B SOUTH HBEML LATHE WORKS




Notes on the South Bend Methods of Automotive Servicing
In the New 9-inch Junior South Bend Electric Valve Grinding Lathe

ALVE servicing in the modern autometive repair shop is no longer confined to lapping the valve ta the valve arat
and adjusting the tappets. The modern shop is expected to do all the serviee work that is shown in this bulletin.
The lathe is the anly tool that will take care of all these jobs. The methods of refacing valves as described in this bulle-
tin insure the greatest aceuracy, precision and sconomy.

" Thousands of Machinists during the past
three years have entered the autometive ser-
vice field as mechanics or have established
shops of their own. Many of these machinists
received their Lraining in the automobile
plants; they know that the back-geared, serew
cutting lathe is the ideal tool for the motor
service shop, because the parts to be serviced
were originally made on the lathe; it e elwi-
ous, therefore, that the lathe is the ideal tool
to service these parts.

In This Bulletin We Show the grinding
method of refacing valves in the South Bend
Electric Valve Grinding Lathe, Some me-
chanics prefer to turn the soft intake valves.
This can be done in the lathe with an ordinary
turning tool as shown in Fig. 14 on pags 5. It
is easy to produce a fine, smooth finish on selt
valves by turning. The exhaust valves, how-
ever, should he refaced by grinding, 2s most
of them are too hard ta turn, and grinding
produces & smooth finish on a hard surface.

Attachments and Fixtures shown
throughout this bulletin for handling the auto-
metive servies wark, ran he fittad to the lathe
in a few moments and just as quickly re-
moved when the job is Anished. Fitting a fix-

Features and Specifications

ture or sttachment to the lathe is just as sim-
ple as fitting and remeving o lathe chuck.

Motors for the lathe and grinder are
suitable for |-phase, l.oycle, AC.  [Fdirect
current motors are wanted, add $13.00 ta
price of lathe and §13.00 to price of grinder.
as quoted on page &.

Whan (rdering speciby current. valtage,
phase, cycle and number of wires, Do not
specify 110-220-volt motor, as we cannat
furnish motors with double woltage rating,

We Guarantes svery South Bend [athe ta
be accurate and mechanically perfect. to give
vyou entire satisfaction and the service wou
have a right to expect.

We will replace, {ree of charge. anywhere in
the Linited States, any part that proves defec-
tive, either in material or workmanship,
within one verr from the date of purchase,

We will ship & South Bend Lathe anywhaers
in the United States for a free Afteen-day trial
in your own shop. If for any reason yvou are
dissatisfied you may return the lathe in good
condition at our expense and we will refund
the amount yeu have paid including trans-
portation charges.

Other Automotive Jobs
Machined on the 9-inch
South Bend Lathe

(Sua Equipment on Page 11}

Armature Servicing
Truing Commutators, bath Centered
and Centerless Shafe Typs
Undercutting Micn
Taating Armature Shafts
Sq-r.i:f:-n:ns Armanturs Shefes
Flestzring Damaged Cemter Hales
Culid Id Wire fram Armaieres
Centering Armature Shafts

Piston Servicing
Finishing Semi-Machined Pistors
Regrooving Flacans
Honing Piston Pin Bushings
Lapping Piston Pia Boashings
Heaming Pistan Pin Bushings
Grinding Pistans
Reaming Piston Skirts
Centering Platoms

Bushing Servicing
Plaking Bushings of all kinds, isclud-
ing plain bushings. threaded bushings,
wto., of bronze, stesl, cast ivon. fbre,
bakelite. sitc,

Connecting Hod Servicing
Bacing & Rebabbited Connecting Rod
Almgming Connecting
Reaming Connacting Rod Fin Bushing
Honing Connecting Rod Fin Bushing
Lapping Connecting Rod Fin Bashing

Tool Work and General
Machine Work

of the 9-inch Junior Electric Valve Grinding Lathe
A Back-Geared, Screw Cufting Precision Lathe for the Auro Service Shop

Back-Genared Headstock is hand-scraped to bed, has three-
atep cone and takes | 14-inch belt. Six changes of spindle speeds
are provided, three direct and three back-geared, ranging from
19 s 596 R.P.M. Headstock has quick-acting wrenchless bull
gear lock and spring latch reverse for feeds and threads.

Head stack Spindle iz made of special alloy steel, finish ground,
has %" hole its entire length. let capacity Li" to 137, Size
of spindle nose 114 diam,, B threads. Lathe centers are No. 2
Worse Taper.

Headstoclk Bearings are phosphor bronze, line bored and
lapped to a perfect bearing and are adjustable for wear. An
improved viling systems lubvicates bearings,

Saddle of carriage is strong and has a wide bridge. The car-
riage has long hand-seraped bearing surfaces on front and rear
V.ways of hed and is provided with an adjustable gik. A locking
deviee is provided for facing and cutting-off work, The cross
feed serew has a micrometer collar graduated in thousandths,

Compound Rest is graduated to 180 degrees, swivels to any
angle and has an angular travel of 176", The com med rest
screw is fitted with a mieremerer collar graduated in thousandths
of an inch. The slide is hand-scraped and has an adjustable gib.

Prices of 9-inch Junior South Bend Electric Valve Grinding Lathe

A farged steel tool post is provided and takes tool holder shank
5" x 135" for cutters 1" x 147

Tailstock is hand-scraped to bed; has set-over for taper turning;
gracluated spindle: improved spindle lock; self-ejecting center.

Precision Lead Screw, 35" diameter, eight Acme threads per
inch, for cutting accurate screw threads and [or automatic lengi-
tudinal geared serew feed to carriage.

Lathe Bed is 509 steel, heavily constructed and reinforced by
box braces. Thres Yoways and one flat way accurately planed and
hand-seraped, align and support headstock. carriage and tailstock.

Automatic Feed. The 9-inch Lathe has automatic langi-
tudinal grare] sciew feed to carringe and previ & wide rangs
of fesds from fine to coarse. Automatic feeds are abtained by
elarnping the half-nutz on the lead screw.

V-Belt Countershaft furnished with lathe can be supplied for
maunting on bench, wall or ceiling. Bench mounting type is
Fumisheg unless otherwise specihed.

In Case You Wizh to Use Your Own Motor instead of the
tmoter supplied with the Lathe, vou may do so. Wea can furnish
a pulley for your motor if you will specify the diameter of shaft,

of motor, and type of belt toalf: used.

Y.inch Junior South Bend Electric Valve Grinding Bench Lathe, com
e with Gradusted Compound Rest, V Belt Countershaft {for
h, wall or ceiling} and other Regular Lathe Equipment as de-

scribed on page &
Price of Motor

Drive Equlpment for & Lathe

HH. I"'.-'E'!hrt--nqll-ﬁ't:p Ty pe Revering Split-Phase Matar, 1725 . P. M., {I-phase,

Elluaende, A, O e P R R
V-Groova Pulley for 147 Motor Shafe . . il
‘-Belt, Matar to Dirve Unit. . b Wit
Favaratig Switch {Drum Type). . . e I
Simpd for Supporting Feversing Swiesh_ . ... .. .. .. L e
Flat Leather Belt, | 14" = 337 ( nterahaft to Lathe). ... ..o 000

_;ric::.. Lathe ar!ugl Eqn.l_lpmmt. Complete.

Woight of Lathe and Motor Dyive Equipmant Complete. Crated For Shipment. .

9" x 3 9% x 314" 9" x4 9" x 4ly
Cat. Mo, 422-¥ | Cat, No, 422-Z | Cat. No, 412-A | Cat. Mo, 422=R
Mer Factary | Mot Faclhny Met Factory Flet Fastery
Frice Price Price Price
F164.00 FIT0L00 $177.400 §155.00
1000 19400 [ L] ian
B 50 .50 30
iy A8 .75 I5
.00 500 5.0 5.00
1.50 1.50 1.50 1.50
3 ¥ 115 LI 15
. | $182.90 F158.590 | $195.90 3203.90
[ 416 1ba, 4410, | 466 Tbe. 491 Ths

Dhistanes Betwesn Comtersr Lathe sith 3" bed, 1653¢% 334" bed, 213" 4° bed, 275" 414" bed, 343", Bench for lathe is oxtr, prices on requeat.

SUUTH BEMNE, INDAMNA, U 30 A

L]



-y g,

Fig. 25. Reducing the Diameter of a Steel Fig. 26. Turning a Taper on mn Axle Shaft Fig. 27. Testing and Steaizgh ng a Bent
Shaft 4 in. in one cut with Tailstocl Set Over Armaturs Shaft in the Latha
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Fig. 31. Boring a Rebabbittod Connecting Rod - B
in the Lothe | o
]

L e
Fig. 43. The No. 3 Auto Service Shop Equipped with Lathe and Equipment for Servicing Valvess
istons, Armatures, Bushings, Connecting Rode, ete,

The No. 9 Automotive Service Shop
For Small Service and Repair Jobs on the Automaobile, Truck and Bus

Fig. 33. Drilling Round Work wsing Crotch

St i Ll bk Lt The Completely Equipped Shop. The auto serviee shop illustrated above is com-
pletely equipped for small service and repair jobs on the automobile, truck and bus. The
lathe shown s the %-in. x 3-fo. Junjur South Bcnd Luthe, As iﬂuatmlud a,nd dﬂc[ihﬂi O
pages 3, 8 and 9 of this bulletin. In addition to the lathe, the shop has the equipment for
serviring values as itemired on pege 8 aleo the equipments for surviving armatures, bush
ings, pistons and connecting rods, as iternized and priced on page 11,

Shop Handles All These Joba. All the jobs shown throughout this bulletin were
handled on the %-inch Junior Lathe as shown in the abowve shop. This lathe in addition te
grinding and eervicing wvalves is practical for truing armature commutators, endercutting
mica, finishing pistons, making bushings, cutting screw threads, drilling, boring, tapping.
sharpening reamers of all kinds, making tools, rearming, and hundreds of other auto service joks.

Attachments May Be Added Later. The shop that intends to install the 9-inch Lathe
need not buy all of tﬁc attachments and equipments at the time of its purchase, At any
Lirnes later, alter the lathe has been installed, atachments, tools and accessories for handling
various classss of work mayv be added, when required. X
Owver 5,000 Auto Service Shops Equipped. The %inch Junior Sauth Bend Back-
Geared, Screw Cutting Lathe, illustrated in this bulletin, is the lathe that has become sa

opular in auto repair shops, garages, electrical shaps and truck service shops.  More than
E,&D automotive shops in the United States are using this lathe on auto service worle.

Fig. 37. Chuck and Tool Assortment for M:hint Handy Fig. 38. Finishing a Semi-Machined Cast : Fig. 3. Cross Section View showing

Shop Teals and For Ceneral Machine Worl Iron Piston Mounted on the Plston Adapter Application of the Piston Adapter

10 S50UTH BEND LATHE WORKS




Fig-28. Undercutting Mica w‘lt'h RDI:a.TrE'IH—
trie Mica Undercutting Attachmaent.

Fig. 1%, Armature Commutatoers of Generators
amd Starting Mogore are Accurately Trued,

Equipments for Servicing Armatures, Bushings, Pistons,
and Connecting Rods in the 9-inch Lathe

Equipments for 9-inch Lathe. Below we list and price individual equipments consisting
of chucks, tocls and fixtures for servic ing armatures, B]'Jln.gﬁ, pwtuns and connecting ¢
These equipments may be fitted to the 9-inch Junicr South Bend Lathe as illustrated aTId
priced on page 8, and as shown in the Ma, 9 Automotive Service Shop on page 10

Omit Items Not Wanted. All the equipments, attachments and accessories, or any
combination of them may be ordered with the 3-inch Junicr South Bend Lathe, also any item
in the equipments can be eliminated if the shop has no use for them. The shop wishing to
specialize in ani one job can select the attachments and tools suitable for that work and
elimmate the

Armature Commutator Truing Equipment for the 8° Lathe
|—Headstack Diriving Chuck with Taper Arbor and Key for centerless

armature shafts uﬁ:a 3% diam., complete. Mo, 907-B._........ § 7.36
| —Tailstack A.d.]uuta Sfu'ppurt Eushl.n.g for centerless armature shafts
from 2" to 347 dinm., with Mao. 2 Mores Taper Shank. MNo. 3601-B. ... &.10

|—Strarght Shank Tu
l—F hc:v_tru: R.nl:u.rv h-'E..:n
complete with five cutters, assorted widthe.

Tool with H. 5. steel cutter. Mo, B49-5. ...  2.207
ni:]::rcutber fo:r 1 |u-vn:||l:.. 1-'|'_||'|a.1|=. AT, current,
Mo, 5&4-B.......... 2500 $42.65

Duu]:u'.llg Eyuiprnenl fur Lhe 3° Lathe

|—3-Jaw Universal Lathe Chuck, 57 cap., fitted to lathe, DNo. 746.... $26.50

|—=3-Jaw Drill Chuck, 14° cap., with arbor fitted to lathe, No. 326, . 5.85
| —Right-Hand Cutting-Of Teal with H. 5. steel cutter. MNo. 881-R. ... 2.35
|—Straight Shank Turning Taol with H. 5. steel cutter. Mo, 849.5, = 2.20¢
| —Baring Toal, Style "0, Wilh Wobar Do 505-A, . ... 00000 0a0s 2.50
|—Mallsable Lathe Dog, b¢" eap. Mao 2-M.. o0 o iieiiian s .50
|—Mu!|:uh1= L.H.Ll'uc Du-g 1% cap. No. " 10
21— Comb. Center Dirills and Countersinks, ['@ EE‘ 2l.'|l :al:l'i "‘ﬂ.‘r ﬂ-‘;‘ﬂ B A0 §41.00
Piston Finishing Equipment for the 9° Lathe

| —Piston Adapter with driving Diog and Mo, | -0 Cone ng for p:aL-una

215" to 315" diam. Mo, 4.4 I £ 9.00
| —Cone Ring for pistons 314° to 3“{’ -:I.Lam ‘Ne. 2.D.. : R i~
|—Piston Skirt Reamer for pistons 214" to 334" diam. Mo, I-B . .....  6.00
|—Piston Skirt mer for pistons 314" to 334" diam. Mo, 2-K. :  6.60
| —Seraight Shank Turmning Tosl with H.S a{eei cutter. Mo, B49.8 . 2,007 §25.45

Connecting Rod Boring Equipment for the 9" Lathe

1—Connecting Rod Boring Attachieent comsisting uf Lolding jig, V-lduck

and adjustable clamping device for connecting rods up to %" be-

tween centers and 415" across bolt lugs. Mo, 1229 | 2 £30.00
|—Eurlnf Bar with cutter bits for boring, facing, E.llehng' .'l.ru:l tu.rn:lng:

outside of hzurmu'ﬁ from 11{" to 214" diameter. Mo, 461-B........ 12.00
J—Centering Cones for boring bar. Mo, 908 ... .. . ... L. 4.50 §$46.50

#These itoms appesr in twe op moro equipment lists and need not be duplicated when ardering.

Fig. 41. Using Lathe as a Variable Speed

Fig. 40, Rl:.ummz the Skirt of a E'l.ut-urn. Reamer et Doive Reuring Weist Pin Hols,

in held on Piston Adapier Shank.
SOUTH BEND, INDIAMA, U, 5 A, I

Fig. . -:ttrh‘:aa Armature Mounted in
Lathe using Tailstock Adjustable Bushing.

_ — —

Fig. 32. Cuttlng a Screw Thread oman Axle,
Screw Thread Range of Lathe, 4 to 40 per inch.

Fig. 3. uril.lnB-HﬂI- i1.-|- Bushing. Drilling of
All Kinds can be Done in the Lathe.

Fig. 36, Cutting-of a Eu.-lJnnx made com-
plete, in one set=-up, in Lhudt

Fig. 42. Lathe ia Practical For Filing, and
Polishing Bushings, Shafts, Parts, stc.



Bulletins on Auto Service Work

= Fas e
How to Service
Armatures

T Hed
Hew to Servee -
Flywheels

' Brake

Illestrated Autdmitive Service
Bulleting, Sies #4° 2 117
16 Pages, 40 Hiustratsone.

To Assist the Mechanic
in the Motor Service Shop

About ten years agoe, we devoted a room in eur
factary to be used as a laboratory for resehfeh on

improved metheds and equipment for automotive
BErvVice maimtenance of all makes of automa-
biles, buses and trucks. '

Our experience in this werk has enabled us to
publish a series of automotive service bulletins,
of which this Bulletin “How to Grind Valves™, i3 a
Bam Each Dulletin contains about eight pages,
Bl x 1% and 40 llustrations on the latest shop
practice and equipment for doing the work quickly
and accurately.

Copies of these bulleting will be mailed on re-
ieat o any acdreas, postpaid. no charge.

Ve to True and Undsrcul Armuature Commutators,”
Bulletin Mo, 2 describes and ilfustrates the modern methads
and squipmaent for truing armature commutators, undsrcutting
micn, beating and stralghtening bent armaturs shafts, ete,

“How to Replase Flywhesl Startar Geoars,”" Bulletin
Ma. 3 contains many waluable suggestions an twening down
ywheels and ftting new startar goars,

“How to True Brake Drums,'’ Bulletin Mo, 4 describes
in dewail how brake drums of all kinds are tur trus,  Alea

explains the South Bend Methad of mounting whesls and hubs,

““‘How to Replace Diferential Ring Gears,'" Bullatin
Mo, § describes methads for um-uri:ni.:lg the ald -d'ii(:u"-hll ¥ing
gear, truing the ring gear seat and hiting the new ring
gear accurately apd guickly.

“*How to Bore Rebabbitted Connecting Hods,”" Bulle-
tin Mo. 6 illustrates the latest methods and equipment for
baring rebabbitted cannmcting rods.

“Haw bte Moke HReplacament Bushings,' Bullatin
M. 7 explains methods asd eguipment for making replace.
mirni bushings ui biass, bronze, secel, cost irom, obe.

“How to True Crankshaft Bearings,” Bulletin No. 8
describes motheds for testing and truing throw bearings and
main bearings of crankshafs, ete.

LL) 2 % Mindah Bomd Muachined Pletonz," Bullstin
Ma. § EM:::bﬁl;n;rhuqum -En_i:lni semi-machined pistons,
also reaming and honing wrist pin lole, eto.

4 aw to Make Handy Shop Toeols," Bulletin Ma. 10, This
bulletin illustrates describes hasw to ma ke arbors, ma Is
and other handy teals from sulvaged material in the lathe; i
ales ahown how to fit chucks, ste,
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P The Care and Gperativn
| of a Sorew Cumisg Lathe
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Bend Lathe.

i tn Bang & Cimshershatt

Caleulating Size and Speed of Pulleys
4 How o Lass & Bal

South Bend Lathe Works

Lathe Builders for 26 Years)

IXOM-12-24.732

1
Grinding and Satling Lathe Touls

{Estahlished 19506 =

mechanics in machine shops of all kinds. A copy of this
book is included with the egquipment of eac

Mailed anywhere In the world, postpaid, price 25 cents,
ain or stamps of any country accepbod.

General Catalog No. 93

On South Bend Lathes, Attachments,
Chucks, Tools and Accessories

The new T2-poge Gencral
Catalog Mo, 93, mize 84" x
1", ilhgstrates, describes
med pereces the 1 limn of
Mew Model South  Bend
Back-Oeared, Screw Cutting
Lathes, from S-inch swing to
itvinch wwing and in
|rn[rh5 24, tn 1241,

A valushle reference book
far mny machinist whe §s in-
tereated in modern industrial
myethod s and latest shop prac
tice in the machining o
metals of all kinds.

A complete line of attach-
ments, chucks, toole and ac-
cemscries for sach sore Seuth
Bensl Laache ke shown in this

cutalog.

A capy of this catalog will be mniled an request, any-
where rn the world, postpaid, ne chargs.

Easy Payment Terms

For Use Only in the United States of Amerlea,
Alaskas and Canada

Far the eonvenience of our custamers, we have an E.lgh_'r Pay-
ment Flan that can be used when baving any size South Band
Lathe with attachments, chucks or tocls. This plan gives you
an opportunity to pay for the lathe while using it. To deter-
mine the down puyment and monthiy payment on your order,
see tabulation below.

Schedule of Easy Payment Terms

| Appro,
I# Tadal Price Amourd 1y | Amournt of | Pay- fen, of
af Your Onfer Add for Deerwin ment | Manthly
Aniours b Finanting | Payment Eiach Pay-
| Mionth | ments
317900 tn 3200.00 | #1150 s40.00 | s10.00 | 1%
AN01 e 225.00 1300 4500 15.00 1z
23501 to 50,04 Fd 50 5.0 17.400 1z
250,01 to 275,04 [ 6.0 55,00 18,50 12
27500 o MO0 I 7.5 106 18,50 1z
.01 e 52500 19.00 653,00 22,00 1z
32500 e 35000 201541 7000 24.00 1z
350,00 we 375400 1200 75.00 26,00 12
31500 o 400000 24,00 8000 ZH.00 1z
40001 to 430400 | 2350 | 8500 31.00 1z
£50.01 1o H00.00 | 2900 | &5.00 34.00 1z

“How to Run a LathE”—3£}th Editii_:y_n

For the Mechanic and Apprentice

“Heow to Run a Lathe” is an authoritative manual
covering the fundamental eperstions of the” modern

back-reare, sciew cotliog engine lathe, Teconteina 160
pages, 344" x 8% and more than 300 illustrations show-
l ing the mest medern and practical methods for hand-
ling over 400 machine operations on the lathe,

Meore than one million twe hundred and Afty thou-
sand copies of this book are in use throughout the warld.
Used as a text book in the sheps of vocational schools,
trade and industrial schools, alsa b

apprentice and
Sauth

Two Sample Pages

PARTIAL LIST OF CONTENTS

Gutling Screw Throads
Turning and Baring Tapers
Grinding and Milling Wark
Ghucks and Face Plates

riing Sooeds ad Feeds nn

All Kinds of Metals

Operating Aulnrwaiic Fesds
Reading

Wsing Qutside and [nzide Galipars

Lueating Genter Holes

Aligning Lathe Conters

Drdling, Boring, Aeaming, Tapging
sa of Compound Roest

Decimal Equivalents

Tahle 8f Meatric Measures

jeroenelar Galipers 00 Other Sho Kinks

401 East Madison Street,
South Bend, Indiana, U. 8. A.

Frinied In L. 5. A,



