Bulletin No. 5
How to Test and True Differentials

IN THE

Auto Repair Shop

Truing Dnifferential Gear Case Flange for New Ring Gear

A Differential Truing and General Purpﬂsc Lathe

‘The lathe shown in this bulletin is recommended for:
Testing differential gear case flange and pilot, truing
damaped or bent flange before installing new ring gear,
testing differential assembly and drive pinion.

In addition to servicing diffcrentials, the lathe may be
used for boring connecting rods, finishing pistons, truing
armature commutators, undercatting insulation and other
elecirical jobs, grinding and servicing valves, making
bushings, and for tool and machine work.

South Bend Lathe Works

405 East Madison St., - - - South Bend, Indiana, U. 5. A.
Lathe Builders for 26 Years . . More than 55,000 Users 193?
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Fig. 1. Cut=swway Sective ul Spocial Diloreatial Centecing Supports wsed for Mounting

Differential Cases in the Lathe for Testing and Truing the Ring Gear Flange,

South Bend Self-Centering Method for Machining Differential Cases

This Modern and Practical Method Insures Precision and Accuracy

The South Bend Self-Centering Method for meunting and
machining diferentials in the lathe iz illustrated above. This
mnethod pear:mitl the differential to be mounted and centermd in
the |..1t'|'u: on ks own L'l:ari.n-g:s. En:;u:ll.y the same as when it i59n
aperation on the car, and assures truing the Aange of the differ-
ential with precision and accuracy.

The differential with old drive gear removed, but with differ-
ential bearings in place, is mounted in the lathe on special center-
'ing' supports ha\.‘ing l:apcr\c.-d_ shanks which fit into the headstock
and tailstock spindles of the lathe. Each centering support o=
fitted with a centering m‘lapbcr which iz ol the correct inside diam-
eter to receive the outside of the bearing cup.  See Fiz.3 .

Truing the Differential Flange

To true the diferential Hange, & light cut s taken across the
face ol the ring gear lange, as shown in Fig. 2. The lathe apindle
is arranged to operate at a moderate speed. A fne automatic
Cross may be wsed which will advance the cutting ton]
smoothly and accurately across the work, leaving an accurately
finished surface on which to fit the new ring gear

Fig. 2. 'I'ruing Drive Genr Flanpe of a Differentinl Mounted in the
Lathe using South Bend Diferentinl Centering Supporia.

In the dlustration above a section of sach diferential cen h:ri.ng
support has been cut away showing the method of holding the
diffarential case on iks awn bearings so that any machining dane
on the Hange or case will be coneentrie to the bearing cups in
which the case rotates,

With this equipment consisting of one differential centering
sUpport and cmmring a.dantr for the headstock and one differ-
ential centering support and centering adapter for the tailstock.
any type of differential can be mounted in the lathe guickly and
aceurately.  This eguipment will handle most models of twenty-
five makes of popular automobiles and light trucks. With addi-
tional centering adapters. other differentials may be handled.

Testing Differential Pilot and Flange

All differential cases should be tested for run-out before assem-
bling a new ring gear to the case. The testing 13 done by mount-
ing the differential case in the lathe and testing for run-out with
a dial test indicator, as shown in Fig. 3. The test should be
made on both the pilot and Aange. After the new gear has been
fitted to the Hange it should be tested on the back for run-out.

Dretailed informativn amd wesbowc one Tor mounting the difles -
ential in the lathe and machining the Aange are illustrated and
described in Manual Ma, 5, "How to Test and True Differentials,”
briefly described on page 3. A copy of this instruction manual
is included i the equipment of each South Bend Differential
Scru;cing' Lathe.
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Fig. 3. Ssctional View Showing Diferential Contering Support,
Cantéring Adapter, Timbken Cup, nnd Timken Cone.

SOUTH BEND LATHE WORKS



Fig. 4. The MNew 13-in. x §-ft. South Bend Differential Servicing Lathe in Operation Truing Differential Flange.
For further description and features of this Inthe see page 4.

How to Test and True Differentials for New Ring Gear
On the New 13-inch South Bend Differential Servicing Lathe

The 13-inch South Bend Back-Cearad, Serew Cutting Differ-
ential Servicing Lathe shown above has the power and nigidity
for machining differential gear case fanges ouickly and accu-
rately. [t has the necessary range of spindle speeds and auto
matie feeds for maximum efficiency in handling the various swes
and types of differentials.

In addition to the differential servicing operations which are
handled in the lathe, many other jobs may be machined with
little or no additional eost for equipment. These jobs include:
Truing wheel hubs and flanges, boring connecting rod bearings,
truing commutators, undercutting insulation, grinding snd aere-
icing valves, making new and replacement bushings, finishing and
fitting pistons. and many other jobs,  Several nlf these jobs are
illustrated throughout this bulletin.

Time Required for Machining Differential

The time required to machine a differential and fit it with a
new differential drive gear depends somewhat on the skill of the

Fig. 5. Testing Flange of Differential with Dial Indicatar. This
zame set up may be used for testing the drive gear pilot.

SOUTH BEND, INDIAMA, U. 5. A

operator, However, the average mechanic will usually require
from ten to bwenty minutes to test and machine a differential and

install the new gear.

Mounting Differentials on Large Cone Centers

Some differentials may also be mounted in the lathe on large
dimmeler cepters fon Leating and machinin B- Thia method i aatia-
factory [or handling differentials that are accurately centered and
chamfered, but for general use the best practice is to use the self
centertag method as outlined in this huﬁ:iin.

Testing Drive Pinion Bearings for Trueness

Before placing the differential case back in the car. the drive
pinion shaft should be placed between centers in the lathe and its
bearings tested [or trueness, see Fig. 6. If bent, the shalt sheuld
ke straightened or replaced. This 18 important in order to secure
the correct mating and meshing of the pimon and ring gear. MNo
additional equipment is needed for this test when the South Bend
Differential Servicing Lathe is available.
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Fig. 6. Testing Bearings of Drive Pinion with Dial Indicater.
This test should be made before asssmbling diferential in car.



Fig. 7. The New 13-in. x GFt. Quick Change Gaar South Bend Diferentinl Servicing Lathe.

The New 13-inch South Bend Differential Servicing Lathe

A Universal Tool for the

The Mew 123-inch South Bend Differential Servicing Lathe
illustrated above will machine all types of differentials up to 13-
inches in diameter for automobiles, buses and trucks, quickly
and aceurately. This is the same lathe that is illustrated on
page 3 and is used for handling all the jobs shown throughout
this bulletin. This lathe has the power to reduce the diameter

af a steel ghaft 14-inch in one eut.
=0 . -

Fig. 8. Differential Servicing Egyuiprment for the 13-inch Lathe,

Lathe Awailable in Three Types. The 1i-inch South Hend Differ-
sntial Servicing Latha fa availasbhls in three types, the CQuick Change
Cear type {as illustrated ahowve), the Standard Change Gear type,
and the Geared Screw Feed type. All thres types are priced helow
Far details ses Catalog Ng, 93

Quick Change Gear Type Differential Servicing Lathe has quick
change gear box providing 48 shanges for autematlc frletion longi-
tudinal feeds and austomatic frictlen eross leeds, and 48 chonges
for eutting screw threads from I ta 112 per inch Equipment in-
cludes countershaft (or motor drjved, large face plate, amall face
plate, taal past complete, thread cutting stop, two 607 lathe cen-
terd, spinsdile sleeve, center rest, and fallower rest,

Lathe Features

Back-geared headstock qives eight changes of spindle mpeeds.

Hullow spindle made of sgecial allay sbeed, finish ground,

Phosphor biranze bearings for epindie, line bored and lapaed,
Gradusted eompourd rest swivids 10 any angle.

Tailsback is for set-gver For taper furming.

Micromeder graduased collar on erss feed 2od compaund rest aerews,
Procision lesd screw for cutling seeurate screw throads,

Miny b+ fitted with 38 attachanonts for special work.

Automotive Repair Shop

Differential Servicing Equipment priced balow includes the
attachmenks and accessorees For }lunﬂ“nlg the differentials of most
models of twenty-five makes of automobiles and light trucks,
including: Cheavialet, Essex, Pontiac, Chrysler, Dodge, Buick, Stu-
debaker. Oldsmobile, Oakland, Huodson, Whippet, Willvs, Willys-
Owerland, Auburn, Hupmabile, Rackne, Reo, Durant, Graham-Paige.
Jardun, Marman, Costinental, DeVaox, Cadillac, LaSalle,

Price of Differential Service Equipment
[—Differential Centering Support, Mo, 540-0, and one
Centering Adapter, Mo, 283-A; for use in headstock, . § 7.00
| —Differential Centering Support and one Centering
Adapter, same as above, but for use in tailstack . . 7.00
| —Straight Turning Tool with H.5. cutter. Mo 8525, 2.65
I—Universal Driver for all size diferentials. Mo, 267, | 2.00

Total Price, Differential Equipment for 13" Lathe . $18.65

Additisnal Centering Adapters for use with Centering Supports
Mo, 340-D, to receive roller bearing cups and ball bearing races
any diameter to 5.1181" can be auppﬁ@:ﬁu Price per pair, . . §3.00

Standard Change Gear Typs [Nferential Servicing Lathe iz lke
the Quick Change Gear Lathe, but instead of the quick change gear
box, 4 act of independent change gesrs provide for various changes
of automatle feeds and standard screw threads from 2 to 40 per in
Lathe squipfment is the same as for the Quick Change Gesr Lathe

Guared Screw Fesd Type Differential Servicing Lathe is like the
Standard Change Gear Lathe, bt doss not have autematic friction

feeds. It has autermatic longitudinal geared screw feed to carriage
and hand operated ceoss feed. Cuats standard screw threads, 2 to 40
per inch. Except for the omission of the large face plute. center

rest. follower st and thread cubting stop, ths sgulpment supglied
with this lathe is the same as for the Standard Change Genar Lathe,
Lathe Specifications

Head and il spindle eanters . .....Mo. 3 Marse Taper
Swing gver carringe o .szu

Hadw thra apimdle 1 inch
Sime af mator requined 1 L HP.
Width of cene pulley bel WELEE il a1 R
Spindle epaeds .. ..., 23, 36, 55, D6, 102, 203, 385, 05 AF.M.
Couniorshalt speed .. AL b oy .25 RP.M.
Anguler ravel of cempound rest op. . ...,

Net Factory Prices of 13-inch New Model South Bend Differential Servicing Lathe
Countershalt Drive Lathes Include Double Friction 'Cnunr.trahzgt and Regular Lathe Equipment. Motar Drive Lathes Inelude

___Regular Lathe Equipment, 15 h.p. 3=-Fhase, 68-Cvele,

ing Motor, Drem Type Reversing Switch and Belting
'qylilﬂt Change”

i Geared Scraw” Standard Change*

Size und Type of New Model South Rand Figtwaen | g1 Fasd Lathes Gear Latlies Suar Lot hes
itterential Servicing Lathe Crnters Deunets — — —
E . fu:-!!_u-_ p— 2 o | Price Cat. Mo Price | k. M [riee
it Dirlven Lutle 5 [T 42-B $292.00 35=0 | 3452.00 | ®6-H L4020
stelafe Diriven Lat kL 1 | 42-C 10700 35-C 6700 88-C 417.00
ipex V-Belt Motor 1) 5 111 542 B 344.20 5350 A0 | EEe-B 454,20
ipley Vallgle Motor Diwives L 1241 S42-C | 538.20 535-C | 4uwm SHE-L 465,20
"Thelt Marar Dy 1 15113 342-8 A10.00 335-B | 470.00 38E-B | &20.00
V-Heeld Matar L HE Ly 342-C 43500 || 335-C 48500 FHE-C £35.00
“Differmrin! Serveing Egineent 5 et jnehpis Wl b= et ag priaed ol P ol ahifferitinl sopulyment fir mehor , Inchios, i oe et

4 SOLUTH BEMND LATHE WiHKS
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How to Test and True Differentials

Fig. 9.
4 Blue Prints, 847

lilustration Shows Manual Mo, 5, "How to Test and True Diferentials.”
x 117, amd 8 Instruction Shests, 847 = 11

| nesrucsion Shoue Mo 1 Ml 35

How to Test and True Differentials
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This Manual cantains

Instruction Manual Shows How to Test and True Differentials
Of Various Sizes and Types in the South Bend Differential Servicing Lathe

Job Instruction Manual No. 5, “"How to Teat and True Differ-
entinls,” as illustrated above, rnn-:i_lts of 4 blue prints and & type-
written job imstruction sheets. 819" x 11", The blue prints illus-
trate the various tiﬂ:rﬂilﬂnxtlﬂ.‘irrlfmd in the jok insl‘.rm;'l.jl::u:l. sheets
and show how to set up the lathe for d{-lu.g all the various differ-

This Manual, bound in a heavy serviceable cover, is included
free of charge with each South Bend Differentiol Servicing | athe
To non-users of this lathe, the price 1= $1.00 per copy, mailed
postpaid. to any address.

In addition to Manual MNe. 3, we publish twelve similar manu-
als on servicing armatures, va.!\.'e-: pratons, bushings, connecting
rods, Aywheels, crankshafta, brake drums. making handy shop

toals, ete.  Complete information and prices on reguest.

Differential Service Manual No. 5 Shows How to Do All
the Following Jabas:

How to true the difterential fange.

How to test differential lange before and after truing.
How to set up the lathe for differential servicing.
How to remove ald dilftrvcnl:lnl gear.

Hevr b gt differential [1Ir||.|'|11 ahafi hr\urlnm-.

How to test assembly with new ring gear in place.
How to heold and rivet new gear in place.

Cold and hot riveting.

Reference Boolt, **How to Run & Lathe," as illustrated and
described on page B, and an instruction manual on “'Grinding
Lathe Tools” are also supplied free with each |3-ineh lathe,

Avtomaotive Demonstration thp

W e have one room In our }m'_l:n:r_',' G-Ft, x 100-Ft. in which there
are thirty-two machines set up Ecn' machining the various jobs
rhat COTTEE U n t.|'|c ui:r\ru:.l: nhnp o |I'I-¢ rnn:nhennnrr n! aula-
mobiles, buses and trucks.

Fig. 10. Automotive Service Slmp in plant of South Bend Lathe Works,

SOUTH BEND, IMDIANA, U, 3. A,

These demonstration machines are always ready for operation
on the following auto service jobs: Grinding and servicing valves;
truing armatures, undereutting insulation, and other electrical
jobs; making new and replacement bushings: machining, relieving
and fitting pistons; boring connecting rods; truing diferential gear
case flanges; truing brake drums, hubs and wheel work: testing
crankshalfts, and machining the bearings: making handy shop
tools; and many other machine and repair jobs,

We invite mechanics lrom service stations and repair shops to
zo0 these demonstration machings in aperation. We have experts
on the job whe will show how set-ups are made, how the jobs are
done, the kind of tools to use, the proper feeds and speeds for the
wark. ur mechanice will give vou any other information desired
on the subject of automotive servicing in the lathe,

It will be worth any mechanic's time (o spend a day in this
demenatration shep, as he ean see the latest shop practice and
mﬂll'l.l'l.-l'lal'lff' mr'l.]'lm‘l:- [ﬂ'l' IIITI'III'I! ol 1.]1E Wﬂ']‘: '.J\.-I.I‘.:: = - AT
racy and economy. If wvour shop is within reasonable distance
from South FS:I::LJ'., hawve yaur mechanic drive over and visit our
automotive demonstration shop,  There is no charge whatever
and the BX Tl s‘quu:le:] will be wall worth the time spent.
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Fig- 11. Re-threading o Damaged Front Whesl Flg.-"12. Truing a Demaged Rear Whesl Hub Fig, 13. Boring a Rebabbitted Connecting Rod
Hub Mounted on a Mandral. Flange using Axle to Mount between Centers, in the Lathe,

The Moe. 13 Aute Service Shop Equipped with Lathe and Equipment for Servicing Differentials,
Conmecting Rods, Armatures, Valves, Pistone, Bushings, Ete.

The No. 13 Automotive Service Shop
For Medium Size Service and Repair Jobs on the Automobile, Truck and Bus

The Completely Equipped Shop. The auto service shop illustrated abeve is completely

T e, T equipped for mediem size service and repaic jobs on the automobile. truck and bus. The

i s b N lathe shown is the 13-in. x 5-ft. South Bend Lathe, as illustrated and described on page 4 of

Fig. 19. Sharpening a Valve Seat Reamer using this bulletin. [n addition to the lathe, the shop has the equipment for servicing differentials,
Holding Fixture with Sprimg Stop. connecting rods, armatures, valves, piStGT.IE. bushings, ete.

Shop Handles All These Jobs. All the jobs shown throughout this bulletin wers handled
on the |3-inch Lathe as shown in the above shop. This lathe, in addition to servicing differ-
entials, is practical for servicing axles and drive shafts, boring connecting rods, truing hubs
up o 13k-inehes, Guing armature commutsters, undercutting ineulation, grinding and
servicing valves, finishing pistons, cutting screw threads, drilling, boring, tapping, sharpening
reamers of all kinds, making bushings making tools. reaming, and hundreds of other jobs,

Attachments May Be Added Later. The a.hnp that intends to install the 1 3-inch lathe
neord not buy all of the attachments and equipments at the time of its purchase. AL any

time later, after the lathe has been installed, attachments. tools and accessories for handling
wvarious classes of work may be added, when I'EI-';LLI-EC’d.-

Owver 3,000 Auto Service Shops Equipped. The |3inch South Bend Back-Ceared, Screw
Cutting Lathe illustrated in this bulletin is very popular in the repair shops and auto serviee
shops throughout the United States. More than 3,000 sutomotive shops are using this lathe
for servicing automobiles, buses. trucks, tractors, asro engines and electrical equipment.

Fig. M. Cutling-off a Bushing Made Complet=
in ane Set-up, in 'E ek,

Fig: 24. Finishing a Semi-Machined Cast Iron Fig. 26, Using Lathe as a Yariable Spesd
Pistenn Mounted on the Piston Adapter. il.en.mer Driver, Beaming Wrist Pin Hale.

Fig. 22. Turning a Taper on an Axle Shalt
with Tailsteck Set Over.

] S0UTH BEMD LATHE WORKS



Fig. 14. Truing a Worn Brake Driam of a Fig: 15, Cutting the Thresd on =a
Demowntable type Front Whesl. Diameter Special Tap.

Large

Equipments for Servicing Connecting Rods, Armatures,

Valves, Pistons and Bushings

Equipments for 137 Lathe. Below we list and price individual equipments consisting of
chucks, tools. and hxtures for servicing connecting rods, armatures, valves, pistons, and
bua-lll.n.gu Thess tqulp\menLu may be Atted to the ]‘3 inch South Bend Lathe as sllustrated

and priced on pages 4 and 6.

Omit [tems Not Wanted. All the ELIlenI.B. attachments, and accessories, or any

combination of them may be ordered with ¢

1 Linch Scuth Bend La.l.h.ﬂ; also any itern in khe

equipments can be omitted if the shop has no use for them. The shop wishing to specialize

in one job can select the attachments and tools for thet work and omit the others.

Connecting Rod Boring Equipment for the 13" Lathe
|—Connecting Rod Boring Attachment consisting of holding jig, V-block
and adjustable clamping devies for connecting rods from 8% to 11847

between centers and up to 414° across bolt lugs. Moo F231.. . ... 540,00
?—Boring Bara with eutter bits for bu:rmg_ Facing, rounding, and turning

outside of bearmgs from 1147 to 214" diameter, No, 461-B i 13.00
|- Centering Cone and Driver for boring bars. Ne, %08, Fiiy SR

MOTE: The ahove sguipment will handle the Connecting Roda of all passenger cars
ildn the Connecting Rods af many triscks snd busss

Hub Servicing Equipment for the 13* Lathe
The 13-inch Lathe 18 practical for testing and truing hub fanges, boring
damaged hubs, and rechasing damaged hub threads, The equipment
for handling this work is illustrated and described in Brake Drum Bul-
letin Ma. 4, a copy of which will be mailed free, postpaid, upon request.

Armature Commutator Truing Equipment for the 13" Lathe
|—Headstock Diriving Chuck with Taper Arbor and Key for centerless

armature shafta up to 31" diam., complete. Mo, 327, . E T.76*
| —Tailstock -"ld_w:luEI: Bushing for centerless armature shafts fram 3

(K] 3{ diam.. with Mo, 3 Mﬂnmz Tnp&r Shank. Mo 361-C. ., . &.50
1—35traight Shank Turning Taol with H.5, steel cutter. MNao. HEZ-.L.! ! 2.65%
|—Electne Rotary Undercutter (| 10-velt, |-phase A.C. current) com-

plete with 5 cutters, assorted widths. Mo, 544.0 . _27.00

Valve Servicing Equipment for the 13" Lathe
|—Electric Grinder with Y H.P. Moror, 11i- vul.l AC 1725 RPM.,
switzh, extension cord (;r:nrllnq; Wheel 5% x 14", and V-belt, Ma. 14- U‘ 555.00

|—Precision Valve Chuek, 52" capacity, ﬁLLwi to lathe, No, 907-D . 10.50
|-—Dhamond for tru grinding wheel. Mo, 406, e 4.50
1—Driamond H ﬁ].LanLr%uturc Mo, 91-[0, . 2.75
I—Holding Fixture & Spring Stop for reamer and cuttergrinding. No. 19-C 10,00
1% -Block for holding valves when rlndl,ng end of stem. Mo, 545, 3.00
I—Rocker Arm Grinding Fixture I\F ..... S s e e e, SRR

Piston Finiching Equipment for the 127 Lathe
1—Piston -'*-rluphcr DrlvaDag and Mo, | -0 Cone Ring for pistons 2157

to 314" diam. Ne. 44 £11.00
|—Cone ng for pistons 345" to 3?—5 dl,am No. 2.D. . b oy
| —Piston Slkirt Reamer for pistons 2157 to 3147 diam. No. |-R. RPN ]
I=——mton Shirl Reamer for pistons 3595° 3*-_1 diam. Mo 2-R. iyl 8.50
I—S3traight Shank Turning Tool with hu:"'i spesd steel cutter, Mo, 252.5, 2.65"

NOTE: An Attachment is available for tarning elliptizal, relisved orcam shapsd sistaas,

Bushing Equipment for the 137 Lathe
I—3-Jaw Universal Lathe Chuck, 714" cap., fitted to lathe, Mo 2407, $549.00

I—3-Jaw Drill Chuck, %" cap., with aﬂ:uur fitted to lathe. Mo, 327....  7.75%
| —Raght-Hand Cutting. "?an] with H .5, steel cutter. Mo, 883.F. . 2.95
| —Straight Shank Tuming Tool with H.5. steel cuteer. Mo 852-5. .. 2.65*
l—Raring Tend, Style "'TY with 25% bar. Mo, 505C. ... ... .. ...... 3.00

4—Malleable Lathe Dogs: Mo, 2-b. 14" cap.; No. 4-M. 3/" cap.: Mo, 6-%,
[* cap.: Mo, 100, 115° cap...... 2.75
2- Combmntmn&ntcr Drills and Ca:runteramka n:-:r $U 20 each. Nn 595 B 40

*These items appear in twa or more equipneest liats and need not be duplested whon ardening,

S0OUTH BEND, INDIANA. LI 2 A, 7

$56.50

545.00

$BB.75

£27.90

H68.50

Fig. 16. Armaature Commuts tors of Generators
and Starting Motors are Accurately Troed.

Fig. 15. Undercutting Inuulatian wlr.h Ratary
Electric Undercutting Attachment.

Fig. 20. Conterless Armature Mounted in
Lathe using Tailstack Ar]juutn]:lin Bu:l.hinl.

Fig. 22, Finishing a Cast Iron Cylinder Sleeve
for prese fit in Cylindar Blocok.

Fim. ¥6. Latha used as Drill Press for Drilling
Haole in Flat Piece of Wark.




Bulletins on Auto Service Work

MsE
Hew to Saviet
Armatures

e
Haw to Trug

LT

Hiow to Bare

ConnectingRads

¥ Bs T
How io ke
Bushings

Ilustrated  Automotive Servies
Bulletins, Siza 814" x 117,
A Pages, 40 Nllusirations

To Assist the Mechanic
in the Motor Service Shop

About ten wvesrs ago, we devoted a Toom in our
factory to be used as a laboratory for research on
improved methods and equipment for automotive
service and maintenanece of all makes of automo-
babes, buses aed trochs.

Our experience in this work has enabled us to
publish a series of automotive service bulleting of
which this Bulletin “How to Test and True Difter-
entials,” is a sample. Fach Bulletin contains from
8o 12 pages, 8157 x 117, and 40 illustrations on the
latest shop practice and equipment far daing the work.

Copies of these Bulleting will he mailed on re-
quest bo any address, postpaid, no charge.

HHow to Grind Valvea,” Bulletin Mo. T illustrites and
deseriben the mudern methods and eguipment for grinding
valvos of all mizes aund tvpes, squaring ends of valve stems.
grinding rocker wem face, squaring snd of tappet, grinding
Fou e s, Bl

“Haw ta True and Undercut Armature Commutators,
Bulletin Mo, 2 describes and illustrates the madesn methads
and equipment far truing armature commutators, underculting
insulation, testing and straightening bent armatare shafis, ste,

“How o Roplece Flywheel Starter Gears,”” Bulletin
Mo. 3 contains many valuable suggestions on turming down
Hywhesls and ftting sew starter gears,

"Haw ta True Brake Drums,” Bulletin Mo, 4 deseribes
in datnil how brake droms of all kinds are torned trus,
explaing the South Bend Mathod of maunting whesls and huhs,

YHaw to Bors Rebabbitted Connecting Rods,'" Balle=
tin Mo. 6 illustrates the latest methods and squipment for
baring rebabhitted eonnecting rods.

“How bo Males Heplacemant Bushings,” Bullecin MNo. 7
explains methods and equipment for making reolacement buah-
ings of brass, bronae, steel, cast iron, etc.

“How te True Crankshaft Bearings,'' Balletin No. 8
describes methods for testing and iriing throw bestings and
main bearings of crankshafts, ete.

“Heow te Finish Szmi-Machined Piatons,” Bulletin
Ma. 9 describes methods For Anishing szmi-machined pistons,
alao reaming and honing wrist pin hole, erc

“How to Make Handy Shop Toela,” Balletin MNo. 10.
This bulletin illustrates and describes how to make arbors,
mandreds and ather handy toals in the lathe from salvaged ma-
terial, It alse ahows how ta At chucks, ete,

The L aml Operion. | |
of a S Catting Lesho |

Bend Lathe.

For the Mechanic and Apprentice

“How o Run a Lathe is an asthoritative manuel
covering the fundamental operations of the
hack-peared, screw cutting engine lat
pages, 3147 x 8", and more than 300 illustrations show-
ing the most modern and practical methods for hand-
Iing over 400 machine operations an the lathe.

More than one million two hundred and fifty thouw-
sand copies of this beok are in use throughseut the world.
Used as a text book in the shops of vocational schools,

| trade and industrial schools, also by apprentices amd
mechanics in machine shops of all kinds. A copy of this
kool i3 included with the eguipment of each Seuth

Matled anywhere s Ll o bd,| postpaid, price 35 ornia.
Coln or stamps of any country acoepted.

General Catalog No. 93

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

The mew T2-page General
Catalog Mo, 93, size 8147 =
1057, illustraves  descril
and prices the 1933 line of
Mew Madel Sauth  Bend
Back-Geared, Screw Cutting
Laches, from Ol amiog o
th-inch  swing and in b
I mgrhs I-fe e 13-

A yalushle reference bonk
for any machinist who is in-
teresbed i modern industrial
methods and latest shop prae:
tice in  the machining  of
metalks of all kirds

A& complets line of attoch-
ments, chuckn, toals and ac-
comories for cach size South
Bend Lathe is shown in this
ca IJ|1|-5.

A capy of this catalog will bs mailed on reguest, any=
where in the world, postpaid, ne charge.

Easy Payment Terms
Far Uss Oaly in the United States of Amorica,
and

Canada
Far the convenience of our eustemers, we have an Ensy Pay-
ment Plan that can be used when buying any siee Soath Bend
Lathn with sttachments, chucks or toals, in plan gives you
an ppporbanaty to pay bor the lathe whils ang it To derer-
mine the down payment and monthly payment on your arder,
woe tubulation below.

___Schedule of Exgy Payment Terms,

Pay-
1f Total Price Amnunt b | Amawnt of el o, of
af Yaur Order Add Far Diiwa Each
Ammnts o Financing Paymeria Month | manss
EITH ) e F300.00 317,50 £ 000 519.50 12
glgki.l}! wa 33500 1900 &E.00 300 12
2501 te 350,00 Al UL 4,00 12
150001 s 37500 11 TR0 2500 | 12
17500 to SXLOO 24,16 R0 26,00 12
A0 te 45300 25.50 A5.00 3100 12
45000 e SOO0Q 200 45,00 34.00 12
500,00t 550.00 3250 105.00 38,00 12
SEO00 e BOOLCH 15 500 1500 42.00 12
GO0 ke ES0.EH .40 125.00 45.00 12
G500 b FOLAD 41.50 135,00 49.00 1z
O ko SO0 &4.50 145,00 Ga.00 1z
75000 B 80000 47,50 55. A7.00 iz
W01 we B30U00 50,00 16500 .00
BSNOI e 90000 | B2.50 17500 | 6300 12

“How to Run a Lathe”"—30th Edition
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Huw to Lay Out a Shep Grinding nnd Milling Work ﬂ.-||;|n|r1| Lathe Genters

Huow to Lovel o Lathe Chisks and Fase Plabes [§l31 i

linsp, Bowing, Reaming, Tagning
Lise of Compaend Rest

Tahlo of Denimal Equivalans
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How o Lace 2 Belt Cperating Automatiz Feods
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