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The Correct Equipment
For The Automotive Service Shop

In the past, the equipment of a great many autoe-
motive service shops has been limited to a work
bench, a vise, a jack and a few hand tools. This
tyvpe of equipment is no longer adequate, 'I'he mod-
ern shop is expected to have the precision tools
and machinery necessary to repair and adijust the
complicated and delicate mechanism of the latest
type of automobiles, buses and trucks.

A good back-geared screw cutting lathe is the
most important piece of equipment in the auto-
motive service shop of today and is known among
mechanics as ““The Universal Tool"” because it can
be used for such a wide variety of jobz, Only a few
minutes are required to set up the lathe for any of
the various classes of work.

The lathe is recognized as the most practical and
economical tool for truing and undercutting arma-
ture commutators, as outlined in this booklet. The
same jaihe with a few additional acoessories may
be used for finishing semi-machined pistons, re-
facing wvalves, horing rebabbitted connecting rods,
making bushings, cutting right and left-hand screw
threads, and for hundreds of other jobs, a few of
which are illustrated on page 8.

South Bend Lathe Works

The Lathe illzstrated throughouat thiz balletin on the servicing
of armataes = o 53 O Workshop” Back-Cheared, Serew Cutting
Prevision  Lathe.

Copyright. 1936, by South Bend Lathe Wearks. All rights reserved.




Fig. 1. Truing an armature commutater in the lathe,

How To True Armatures

Of Automobiles, Buses and Trucks

After an armature has been in service for some time the commutator becomes
worn and the mica insulation projects above the copper zegments, because the mica
iz harder than the copper. This prevents a good contact between the brushes and the
commutator and causes arcing and burning of the copper segments,

When the surface of a commutator has become worn so that it is no longer smooth
and round, the only remedy is to machine the surface of the commutator true in the
lathe. This will restore the original smoothness and accuracy of he commutator
surface and the armature will be as good as new. Perfect contact is then assured
between the brushes and the suriace of the commutator,

It is very important that the commutator be machined perfectly true and con-
centric with the shaft. If the commutator is not true it will throw the armature off
balance so that there will be vibration, and it will alsa prevent the brushez from
making a good contact with the commu-
tator when the commutator is revelving
at high speed.

Armature,

The above armatures have been machined in the lathe to
restore their afficiency.
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Fig. 3. An armature mounted in the lathe (or truing and undercutting the commutator,

How To Mount The Armature In Lathe

The armature should be mounted in
ﬁic Yathe as shown in Fig. 3 above for
truing and undercutting the commuta-
tor, The left end of the armature shaft
iz gripped in a chuck which automati-
cally centers the shaft with the bearing
surface and at the same time acts as a
driver, A 34" drill chuck is shown in the
illustration, but any type of chuck hav-

ing the necessary accuracy may be used.

BEASE JAWS LOCHK MUT

L g Fig. 4. Cutaway view of special chuck used in taill-
A special ehuck is used in the tail- stock of lathe for supporting armature shaft.

stock of the lathe for supporting the right end of the armature shaft. This
chuck has three brass jaws which are adjusted simultaneously to center the shaft
and may be locked in position by tightening the lock nut. The jaws ghould be just
tight enough to provide a good running fit on the shaft. The shaft should turn freely
in the jaws, but there should be no play.

Before starting the lathe a few drops of oil should be placed on the shaft where
it revolves in the jaws of the special chuck mounted in the tailstock spindle of the
lathe, This will prevent the jaws of the chuck from wearing and will also avoid
poszible scoring of the shaft.

The method outlined above permits mounting all types of centerless armature
shafts in the lathe and may also be used for mounting armatures which have center
holes in the ends of the shaft. It is not advisable to machine the commutator with
the armature mounted on centers because the center holes in the armature shaft are
seldom true and concentric with the bearings and often they are damaged in re-
moving the armature,
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Fig. 5. Close-up of & commutat

or belng machined in the lathe.

How to True the Commutator

The lathe should be arranged to operate
at a spindle speed between 300 and 400
R.FP.M. for truing armature commutators.,
This is a moderate speed and ean usually
be obtained by dizengaging the back gears
and placing the belt on the middle step of
the cone pulley. The power longitudinal
feed should be used to obtain a smooth
finish on the surface of the commutator,

Figs. 6 and 7 show an excellent tvpe of
cuiter bit for truing armature commuta-
tors. The shape of the cutter bit permits
trning the commutator to the choulder
and also permits cutting a neck or groove
in the end of the commutator nest to the
shoulder to facilitate undercntting.

The cutter bit should be set exactly on
center, as shown in Fip. & Watice that the
top of the cutter bit is ground perfectly
flat on top, and there i= no side rake or
back rake. This iz i0 prevent the entier
bit from digging in and chattering.

After grinding the cutter hit to the
shape shown in Fig. 7, the cutting edge
should be carefully honed with an oil
stone. If the cutter bit is properly sharp-
ened and honed to a keen edge an excep-
tionally smooth finish can be obtained.

(2]

Fig. 6. Top view af lathe tool cutter bit for
truing armature commutators.

e THREE VIEWS
o CUTTING TOOL
CheTOR W
=—7]
1 SIDE VIEW - END VIEW -

Fig. 7. Detail of tosl greund for truing
commutatars.

Fig. B. Set cutting edge of tool exactly an
center lar truing commutatoers,



Enlargemenl Shawing
Use of Hack Saw

Blede in Undercutler

Fig. 9. Undercutting mica with hand type mica undercutting attachment.

How to Undercut and

After truing the commutator of a
generator armature, the mica insulation
between the segments should be under-
cut. The commutators of starting maotors
usually are not undercut.

The Mica Undercuttine Attachment
shown in Figs, 9 and 10 is u=zed for
undercutting the commutator, With this
attachment short pieces of ordinary hack

gaw hlades mav be uged. Holes need not

be drilled in the blade. o

Use a hack saw blade the same width
as the msulation. See Tig. 11,

Lock the lathe carriage in position so
that when the lever of the mica under-
cutting attachment is pushed to the ex-
treme left the blade of the undercutter
will almost but not quite touch ihe
shoulder of (he aromalure,

Turn the adjusting screw as shown in
Fig. 10, so that the mica will be under-
cul about 1/64" deep. Also adjust the
undercutter swivel 2o that the blade is
aligned with the =zegments, regardless of
whether or not they are parallel to the
armature shaft.

After undercutting, the surface of the
commutator should be polished with very
fine sandpaper, as shown in Fig. 12,

Polish Commutators

Fig 10. End wiew of Mica Undercutting

Attachment mounted on lathe.

CORRECT INCORRECT

Fig, 11. Correct and incorrect methods of
undercutting mica insulation.
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Fig. 12, Palishing the commutator after truing
and undercutting.




Auto Electric Service Jobs

Fig. 12. Machining commutator of Model A Ford
Femeraber armaturo,
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Fig. 14. Special taper mandrel for mounting
18&6=23 Muodel A Ford armatures in the Iathe,
The dreawing =l
1020 Model A
on n =pecial 1
the eommuts
tt may he
ma el for

8 n emss pection of the 1928
rEmerator armature mownte

shaft.

wles in

mter |
¥ ha dane with

armature ghafts. This
the aid of o V-shaped rest held in the toal Pt
of tha Inthe, #8 shown above.

Fig. 17. Testing and straightening a bent

armature shaft.

Bent armature shaftz may he tested in
ng shown sbhove, for st enifg. The
In the sbaft should be earefully
make sure thnt they & ot
point whera the shaft 8 bent is=
marked with chalk.
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Fig. 16. Truing commutator of Model A Ford
generator armature,
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Fig. 18. Mounting armature with clotted shaft
in lathe.
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Buto Electric Service Jobs

1%. Boring ficld poles of generator in a

Fig.
back-peared. screw cutting lathe.

melimes Lhe clenranee I.l'."'“l:\:‘"l ]'ll." Aarm

fielkd is for small for
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Fig. 20. Truing outside diameter of armature
by erinding in the lathe.

the armature oocasion-
ruction of the

The autside diameter of
ally becomes deomnpged. The oo

armature makes it difficult to torn the ootside
||.>L:f|'||"'||’."|, but it may be trued by grinding as
shown  above,

Fig. 21. Truing worn distributor contact peints.

Warn disteibator conteet points  ave  quickly
machined =moolh and Trge In the athe. The dis=
telbutor may ba held in m four-jaw independent:
chuck, as shown in the lllustratlon above, or it
may be mounted in m threejow universal chosk.

Fig. 23. Truing outside diameter of a magneto
armature.

dinmater of n mognets nrmatore
ar if the clemrnneg between
nnd the field poles 1= tos small, the
le -.Il.nlm sty can ensily be machined I.|l.|l: by

unting in the lathe cgnters, ms shown in the
ilhastrution above,
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Fig. 22, Cutting wires off of armatures.

he wires ean he ||:|||u.'|'||.I r.|+ aff n. J'|II'I1II|I.II'\|.‘1
That Are io e rewound, os sfiown in e jiies-
tratiom above. A standerd cubbis --:llf tews] ke used
for this eperation. The Wade of the cotting-of
ton]l s ground as shown in the small sketeh.

Fig. 24. Truing a magnete collector ring in
the lathe.

Wearn magnets collectoy rings sare ensily turned
truwe, n= =shown in the illusteation above. Dampged
fiald poles of ms rrmalares  can i
tarned trae in & small Back-Gonred Serew Cuoiting
Lathe, After truing with the lathe tosl, the ma-
chined surface should be polizhed smooth,




Lathe Attachments and Accessories for
Armature Service Work

(Prices Supplied en Regquest)

Mica Undercutting Attachment
{Hand Type)

The Mica Undercutting Attachment fllustrated
at the right is mounted on the lathe for under-
culting armature commutators, This attachment
doea not need to be removed from the lathe
while the commitator = being machined, and
it can be leit on the lathe all of the time if
dezired. The undercutter may be tilted bock
out ef the way when not in use,

Adjustment is provided so that armature com-
mutatorz up to 3 iachez in diameter may be
undercut. The hack saw blade can be aligmed
with the segments of the commutator regard
less of whether or not they are paralle]l with
the armature shafl. Screw adjustment & pro-
vided for adjusting the depth of cut.

Chuek for Headstock Spindle

A % -inch capacity 3-jaw drill chuck is rec-
ommended for use in the headstock spindle of
the lathe when truing armature commutators.
The jaws of the chuck are bardened and will
center the shaft accurately,

Special Chuclk far Toilsioclk Spindle

A special 3-jaw chuck is recommended for
use in the tailstock spindle of the lathe, This
chuck has % Inch capaclty and I5 ftced with
three bra=s jaws in which the armature shaft may
revolve, A lock nut permits locking the jaws
in position after they have been adjusted to
the shaft.

Straight Shank Turning Tool Holder

The straight shank turning tool holder as il-
lustrated at right is recommended for truing
armature commutators,

Universal Lathe Chuck

The Universal Lathe Chuck shown at the
right may be uzed instead of the 34-inch ca-
pacity drill chuck for the headstock spindle.
This chuck is preferred by some mechanics be-
cause it can alko be used for general work.

Fig. 8. Hand type mica undercutting attachment
for undercutting armature commuiaiors.

Fig. 268. % -inch eapacity 3-Jaw drill chuck for
headstock spindle of the lathe.

Fig. 27, Special chuck with hrass jaws for
tailstock spindle of the lathe,

O

Fig. 28, Stralght shank turning teol holder
fitted with a ground cutter hit,

Fig. 20. Three-jaw
unlversal gemred
seroll ehuck for
headstock spimdle
of lathe,




Other Auto Service Jobs Which Can Be Done

On the 3-inch Back-Geared, Screw Cutling Lathe

The Back-Geared Screw Cutting Lathe is the most useful tool in the automotive
service shop because it can be used for such a wide variety of work. The illustrations
below show six imporlant classes of work which may be handled on one lathe,
The same lathe may be uzed for hundreds of other profitable automotive service jobs,

Fig. 30.—Making Bushings Fig. 31.—Finishing Pistons

e
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Fig. 34 —Refacing Valves Fig. 35.—Cutting Screw Threads



Valuable Books for the Mechanic

The bulletins listed below illustrate and describe how to handle general lathe work and seven
major auto service jobs according to the latest shop practice that is Ej|owa:| in the most successfyl

shops and plants in the United States. Thousands of mechanics are using these bulletins in their
warls. r some of these for your mechanics—they may be helpful. Bulleting are 6* x 97 in
size and contain from 8 to 160 pages sach. When ordering specify the titles of the bulletins

wanted and they will be mailed postpaid on receipt of price indicated, Coin or stamps of any
country accepted.

“How to Qrind Lathe Tool Cutter Bits” Bulletin No. 35, Explains
in detail how to sharpen varlous types of cutter bits for lathe work,

P 16 pages, size 6"x9", 50 illustrations, Price pastpald . ........10¢
= !_;_____ “How to Cut Berew Threads™ Dullctin Buw, 36-A. Explaing various
‘mif ™ ] screw thread forms and how to cut serew threads in the lothe 24
Pages, size 6Yx%%, 65 illustrations: Price postpaid . 10¢
Hew h{uﬂ'-:r".-n.,'m f
-

“Hrw to Trus Armature Commutatora snd Undesvat Mica* Bullerin
No. 2-A, (Automotive}, Contains information on truing armature
commutators and undercutting mics in the lathe, 12 pages, sise 629"
35 illustrations. Price postpaid . 2R PRy T

“Hew to Grind Valves and Sharpen Reamers™ Bulletin Mo, 1.
{Autamative). Containe information on refacing automobile engine
valves, sharpening valve seat reamers, cutters, ctc. |2 pages, slze
67x37, 23 illustrations. Price postpaid e SR R R, T v

“How te Finish Pistons” Bulletin No. 8, {Automotive) Contains de-
tailed information on finishing semi-machined plstons in the lathes,
reaming and honing wrist pin holes, etc. 12 pages, size 6¥x9*, 31
illustrations. Price Postpai .o e A

“ut-f—aﬂ.' Mt hlrige “How te Make Bushings” Bulletin No. 7-8. Contains fnformation
on making bushings, lathe mandrels, prass fits and running fits, 12

pages, size 6"x9", 28 illustrations. Price postpaid R A T

“How to Bore Rebabbitted Connocting Rods™ Bulletin Mo, 6-C.
{Automotivel. lllustrates and describes the latest shop practies fof
boring. facing, and finishing rebabhitted connecting rods. B pages,
#lze 67297, 15 [llustrations. Price postpald . S

"How to Test and True Differentials® Bulletin MNo. S5-A, [Aubomoe
tivel., Contains information on removing the old ring mear. testing
and truing the ring gear aeat, testing bearings of drive pinions, et
8 pages, size 6"x9", 10 illustrations. Price postpaid . R |1

“How to Machine Flywhoels” Bulletin Mo, 3-A. (Autemotive) Con-
toina inforualivo wn lurning down Nywheels tor new starter ring
geats, § poges, size 67x97, 14 (lustrations. Price postpaid . _10e

"How to True Brake Dvums" Dulletln No. 4-A. | Automobive.
Shows hew to mount varivus Lypes of brake drums in the lnthe for
truing the drum so that it will be concentric, round and true. 16
pages, slze 67x07, 40 illusirations. Price postpaid S 10e

What 18 Miake
Im the Lothe

“What tn Mole in the Lathe Bullétin Mo, 34, [lustosies and de-
soribes over 63 useful projects for the home and shop including tools,
grinders, and other wseful objects, alos various models such as steam
and gas engines, locomotives, airplanes, otc. I8 poges, sise 6"x%",
7§ illustrations, Price postpaid ... TR R L LR L |

“How to Run a Lathe” {(32nd Edition). This is an avthoritative
and instructive manual on the care and operstion of o back- geared,
screw cutting lathe. It gives the fondamentals of lathe operation in
detail with illustrations of warlous classes of work, Contains ]
pages, size 514 *x8%, and more than 300 illustrations.

Thiz book is used as a handy reference book by machinists and
apprentices in industrial plants, railrosd shops and machine ahops,
and is also used as a text book by students in educational Snstitus
tions. It is considered the most popular text on Iathe work in the
i world. More than a million and a hall copies are in use.
Fig. 36. Price postpaid

CH84—b- 20" I6— IR XM Printed in U, 5. A



At Left—No. 415-Y 3 x 37
1936 Model South Bend
“Workshop' Horizental Motor
Diriven, Back-Geared Screw
Cutting Precision Bench Lathe.

One of the finest smalllathes

we have ever built.

At Right—Ne. 17-C 15" x
& 1936 Meodel South Bend
Overhiead Countcrshoafe
Diriven, Quick Change Gear,
Back-Geared Screw Cutting
Precision Lathe.
A popula.:r type high quala
. ity precision lathe.

At Left—Mo. 117-C 16* =
&' 1936 Model South Bend
Underneath Belt Motor
Driven, Quick Change Gear,
Back-Ceared Screw Cutting
Precision Lathe.

A practical, cfficicnt ond
popular motor driven lathe.

Below—The plant of
the South Bend Lathe

Works at Scuth Bend, Indiana. This organization was founded in 1906 and has grown and
developed to an enterprise occupying the buildings shown here, which have a floor spuee of

180,000 square feet and with a ground area of 414 acres devoted enclusively to the manu-
facture of South Bend Dack-Geared Screw Cutting ision Lathes.

[y B T SOUTH BEND LATHE WORKS
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