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Bulletin No. 9

How to Finish Pistons
In the Motor Service Machine Shop

This bulletin illustrates and deseribes the latest shop practice
and methods for finishing replacement pistons for automobiles,
buses, trucks, tractors, stationary engines, motorcycles, air com-
pressors, pumps, etc. A back-geared screw cutting lathe is
recommended for doing the work. Pistons can be finished in the
Infi‘ﬂ‘: v.‘:jtl:-cl‘ !.'.l_y' tuIIIJ.JJH 0L u:i'jn._l.i"g. w: r:curnmj:nd ti‘ia_l; I:hﬁ:,.l’
be finished by turning as this method is just as satisfactory and
three times as fast as grinding.

Medern lathes with fine turning feeds and improved cutting
tools are capable of producing a very smooth finish similar in
appearance to a ground surface. Turning leaves the pores of the
metal epen to absorb and retain the oil, thus improving lubrica-
tion and reducing the possibility of the piston sticking in the
cylinder when in operation.

Pistons that have been finished by turning in the lathe are
becoming very popular, and have been adopted as standard
equipment by one of the largest manufacturers of automobiles
in the United States. Experienced automotive engineers and
racing car drivers use and recommend pistons that have been
finished by turning in the lathe,

A 9-inch or | l-inch South Bend Lathe is practical for fimishing
pistons in the small auto service shop. In larger shops which
make a business of servicing pistons we recommend the 13-inch
lathe. However, pistons can be finished on any size South Bend
Lathe from %-inch to [8-ineh awing inclusive.

Fitting pistons to re-finished cylinders has become so important
and profitable that large garages ond autemeotive machine shops
have established separate departments for this class of work.
Many shops have been established for piston service exclusively
in cities and towns of 10,000 population and owver.

South Bend Lathe Works

Copyright, 1936, by South Bend Lathe Works. All righta reserved.




Aluminum Piskon Cast lran Pistan

Iriwar Strut Pision

Fig. 1. All Typse of Fiztons Can Fe Finished in the Lathe,

Finishing Semi-Machined Pistons

; The methods and operations outlined in this bulletin for fhinishing =emi rn.u:q.'hl:lmd prstons are
S!J:II.[JI.L‘_ pu-u.n:r.i.:nl. and efficient.  With a little practice, any mechanic can lnish pistons ql.l.'r_'kl.}
and accurately if the instructions and suggestions given are carefully followed.

The most Ui-'l"lﬁ"-i?-lﬂ method for ﬁ.n:i:hini pistons in the service a.hr_pp 15 to turn them in the
lathe. In the past. it has been the custom in many shops to grind pistons after they have been

turned in the lathe, but this is not necessary hecause a piston
that has been properly fnished by turning is just as pood as
ene that has been hnished by grinding. Py using a hne tumm-
ing feed and a properly ground and sharpened cutter bit, a
very smooth, accurate finish may be obtained in one-third of
the time required to finish a piston by grinding.

A get of six aluminum alloy pistons for & Chevrolet can be
hinished in a South Bend Lathe in less than thirty minutes,
TI'IIS Zi]‘lCI-udL‘E I‘Dugh 'HJrI'li:I'l.'l:. frmish tu.rn:.ll.g wnad n1ac|'|ini1'|q
the ring lands to the required size.

Tha method of ﬁ!’!!ghsng pizf_#nz o E
pages is used in hundreds of successful service shops and is the
method used and recommended by the leading automabile,
bus and truck manufacturers.
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Fig. 2. Taking a Finishing Cut on a Semi-Machined Pistan in 2 9-inch South Bend Laths.



Finishing Semi-Machined Pistons in the Lathe

The methed of mounting the piston in the lathe, and the operations required
for finishing are the same for both aluminum alloy and cast iron pistons. The
operations are illustrated and explained in the proper sequence as they should
be performed and apply to both types of pistons.

Reaming the Piston Skirt

The first operation in maton Gnishing is
to ream the bevel inside of the piston skirt
as shown in Figure 3. This s done to
correct any inaccuracy due to the piston
warping. The 6O0-degres piston skire
reamer used for this operation s mounted
on the piston -'1!'.|a|p|:l.'r shank which fits

i-l:l._l\'.'ﬁ the taper of the headstock spindle.
{See page [.)

When !'l-'-ﬁmifllz the praton skirt, engage
the back-gears to lock the lathe spindle
as the resmer dose not revolve. The
pistrm 18 turmed L'l_'.' hand and 18 iccl .';g:.'sin.al
the reamer by turning the tailstock hand
wheel. Remove onlv enough stock 1o
correct the inaccuracy of the piston skirt
bevel,

Mounting Piston in Lathe
for Machining

To mount the piston in the lathe for
muchining, select a cone adapter rning of
the correct diameter to it into the piston
skirt. (See page 7.) Adjust the driving
Hng nf the pisfnn .1.r.|:|.]1.h-.r 1o ) fhn.r 'it will
strike the center of the wrist pin boss, as
shown in Figure 4.

The tailstock spindle should be extended

T TR LA e
u1'|r| :in._-u,-.rl:i.ng another without (.l‘l.i!l'l.ﬁi.l'lﬁ
the position of the tailstock on the lathe
bed. Place a l:]rup of oil on the tailstock
center point and  adjust  the taillsteck
spindle so that the piston will be held
firmly but will not be too tight.

ing the piston

Taking a Trial Cut

When the piston is mounted in the
lathe, take a hight tral cut across 1ts entire
length, as shown in Fig. 5, to check the
alignrm-.nt of the centers. Measure the
dimmeter of the piston skirt at each end
with a micrometer caliper, as shown in
Fig. 6. If one end iz smaller in diameter
than the other, loosen the tailstock clamp-
ing’ ]'n-r.llt a.nl:! a.rljllsl l|'|v|= Lu.i.hlm:k sel-O0Ver
screws.  Continue lakil:g lig]'ll trial cuts
and adjusting set-over screws until the
trial cut 'pr{hdllci:ﬂ l]:ll'. TR |]:i:|.|:|11e-l|.-.:r at
each end of the Pi.HLi'.I:I:I. Information on
reading micrometer calipers and aligning
lathe cemters 15 given in the handbool,
“How to Run a Lathe.”

A
Flg. 3. Reaming the Bevel in the Skirt of a

mil-Machined Pistan.

Fig. 4. A Semi-Machined Piston Mounted in ths
Lathe cn e G0-Dhagiss Mialus Aoyt .

Fig. 5. Taking a Trial Cut to Check the Allgnment
of Lathe Centers.



Finishing Semi-Machined Pistons in the Lathe

T

Rough Turning the Piston

Before taking the reughing cuts. mensure
the diameters of the cylimler: and caleu-
late the diameter to which each of the
pistons is to be machined. (For piston
clearances see pages 4 and 5.)

Crind a cutter bit for rough turning
pistons as explained on page 5. A stellite
cutter bit is recommended but a good high
B}Jaed stee] cutter bit will give good results
it the lathe spindle speed is not too fast.

Arrange the lathe carriage for a fairly
coarse feed. Use o spindle speed suitable
for turnmg the piston to be machined.
(For spindle speeds see page 6.) Aeljust
the eutting tool for the hret cut.

The roughing cut should be taken over
the entire length of each piston in the set
without changing position of cutting tool
or tailstock. [f more than 14" is to he
removed from diameter of pisten it may
be better to take two or more roughing cuts
than to remove too much metal in one eut
Allow 005" to (07" on the diameter of the
piston for the hinishing cut,

Finish Turning the Pistan

Before taking the finishing cut. test the
inside bevel edge of the piston skirt, [If it
is not a true circle, ream until it is true.
Gerind & cutter bit for the finishing cut, and
hone the cutting edge with an oil stone.
See Page 8, Fig. 22. Use a fine carriage
feed in order to produce a smooth finish
on the piston skirt,

Calculate the clearance so that sach
pieton will be the i - ]
oW cylindcr. Mumber each Mslon and
the cylinder it is intended to fit. Then
take a finishing cut on the top land of the
piston.  Remove piston frem lathe and ey
the top land (inverted) in its cylinder.
Measure the land with 8 micrometer.
After the exact finish diameter of the
piston 5 determined, finish turn the skirt
of the entire set of pistons without chang-
ing position of cutting teol in tool post.

ol il Fix aia

Finish Turning Ring Lands

The piston ring lands are finjshed as
ehown in F:ig. . -"brljua-t the 1..|.|Il.i||g voanl
for the correct finished diameter of the tap
land and turn the top land on each piston
of the entire set without changing the ad-
justment of the tool. Then adjust the cut
ting tool for the Anished dinmeter of the
second land and turn this land on each
piston in the set.  Adjust the tool for the
bnished diameter of the third land and fin-
ish turn this land on each piston in the set,
See PREEs 4 and 5 for information on calou-
lati:r!.i the correct clearance.

Fig. §. After Taking the Trial Cut the Piston is
Measured at Each End With Micrometer Cal-
ipers to Check the Alignmant of Centers.

Fig. 7. Finish Turning a Semi-Machined Piston,
Uaing a Fine Feed and Light Cut to Produce
& Very Smooth Finlsh.

Fig. 8. Finish Turning the Piston Ring Lands of
a Semi-Machined Plston to the Exact DHameter
quired for Correct Clearance,



Clearance for All Types Cast lron or Semi-Steel Plstuns
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The pston clearance hgures shown on this

SKIRT page are calculated for average cylinder condi-
ﬁ.] lich fmh:::d .E.{:n: su;tlgnr gr_'n.rral L:T;w Plstnns mav

b fite Bi:l: tly ¢ rif carelu run n at s (=l |n¢:gp¢-¢:r|
before being n;:'ramd at |:Luxm:yum speeds.  The Enhulnru-m
CAST IRON abave shows the recommended clearances for all types of cast

Iﬂ'lTI ar !'.'I'I'H ltl.'l.'l l'_l-1ﬂrn|'|l

On four-land cost iren pistons the fourth ring land clearance is the scame as the thivd land.
The skirt elearance rule given applies to pistons with or without rings below the piston pin hole.

Clearance for All Aluminum Alloy and Invar Strut
Split Skirt Pistons

Fig. 10
L, - 2 te 3'1»11"‘ 1.1 "ml" 4 r..ﬂg ;;; h.s"
CYL. BORE I
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Aluminum alloy pistons require more ring land
SKIRT clearanee than cast iron pistons because they ex-
pand more when hot. The tabulation above
shows the proper clearances for aluminum alloy and invar strut

SPLIT SKIRT ALUM. ':pllt' skirt pistons. 0:\ fioar- ]ancl alu minum pistons the feurth ring
land clearance is the same as the third fand.

Always measure the dinmeter of the skirt at 90 degrees to the wrist pin hole. After the skirt
and lands have been finished and the piston pin Gtted, remove the metal tacks at top and bettom
af the wertienl alit in the alkirt with o hoaclasaw blade.

CItarancz for Heavw_.r Dut}r All Alumlnum Pistons

f CYLINDER BORE —= 2}te3 | #to3li’ | 314" to 4" W tedli | A1 oS
- J+TOP LAND—~ 019 | oz | 028 | .64 w1
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Alwavs measure the dLa.ndmtar of I:ti'm.t iston
skirt at the extreme upper end.  The skirt of most
~SKIRT a.lliminum n“n}' ﬁ:luﬂr:-‘is nat :nnlp]elel_',.' alotted
nnd the m:tn] tack 18 removed at the lower end of the skirt only.
The pisten pin should be Atted before removing the metal tack.
Do not confuse the heavy duty all aluminum type piston with the
regular aluminum alloy and Invar Strut split aEirt pistons as
ghown above in center of page.
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Measuring the Diameter of the Cylinder Bore

Checking the Condition of the Cylinder

Fig. 12, at right, shows the application of a dial
indicator tvpe cvlinder gauge which mav be used for
Eh&‘:l{jng the condition of a wom cy]ind,r,r. By a
combination sliding and rotary motion of the gauge in
the cylinder hore, any inaccuracy or sut-of-roundness
= r\eri!lh.-.'rurl on the indicator in thousandths of an inch

Befare starting to measure the cylinders they should
be earefully cleaned and all carbon or other foreign
materials removed. [ the indicator shows less than
three thousandrhs of an inch variation, the cylinder
does not need to be rebored. However, if there iz an
error of four-thousandths or more. the evlinder should

be rebored before new pistons are installed.

The cyvlinder bore should be straight. round, smooth
and square with the crankshaft, otherwise the piston
will bind and cause excessive wear on the pIston, con
:I'blcti‘ﬂg rl'x’g. c_u]i.h:’]i-r :u'ul :rlnleha‘t.

Measuring the Diameter of the Cylinder Bore

The eylinder gauge shown in Fig. 12 may be used to
measure the diameter of the cylinder bore. An inside
micrometer may also be used as illustrated in Fig. 13,
at rig’ht. When u:ing the inside micrometer be careful
to place it exactly across the center of the cvlinder, [If
the points are placed sither to the right or left of the
center, an inaccurate measurement will result,

The diameter of the cylinder bore should be trans-
ferred direct from the inside micrometer to the outside
micrometer.  Using the measurement shown on the
outside micrometer, the correct amount of piston clear-
ance should be subtracted to obtain the exact dinmeter
for the finished p\igtan. See piston clearance charts
on page 4.

The clearance charts shown on page 4 are recom-
mended for general practice. However, there are many
special types of pistons which require special clearance
allowances. 1t i alwavs hbest to refer to the manu
facturer's specifications and use them in calculating the
piston clearance if they are available,

Checking the Piston Clearances

An aceurate and practical methed for checking the
piaton clearance is shown in Fig. 14, at the sight. Cacls
piston is used as a sort of plug gauge in ite respective
cvlinder and thus the diameter of the piston may be
checked as the finishing cuts are being taken.

A feeler gauge is used to check the clearance betwesn
the finished piston and the cylinder bore. A gauge not
over three-eighths of an inch wide is recommended and
the usual pml:l‘.i.r.: 15 to use a [eeler ERuge that is ome-
thousandth of an ineh thinner than the amount of
clearance desired.

For example, if the piston should have three-thou-
sandths of an inch clearance in the tyl:il:ld.:r. a feeler
gauge two-thousandths of an inch thick and not over
three-sighths of an inch wide is used to check the
clearance,

Fig. 12

Chacking

Fig. 13.

Fig. 14.

J’L[E\plii:ai ion of Cylinder Gauge
-vlinder Bore for Wear and

Ohuteaf-poundness.

=
e 1

Measuring Finished Cylinder
Bore with Inside Micrometer.

Checkin
with m

the Piston Clearance
eeler Gnuge.



Hening Piston Pin-Hole

The lathe may be used for reaming and hon-
g pston pin-hole bearings, as shown above.
The lathe spindle has a wide range of speeds 5o
that the most efficient speed for the work may
be selected. The hone or reamer may he held
in a lathe chuck or drill chuck.

Fig. 1y, Piston Soldered for Machining.

Soldering Slit Skirt Pistons

Finished alloy pistons have a slot cut
through the skirt as shown above. Before
machining these pistons, solder the slit
sides together at the lower end of the
skirt, as shown in Fig. 17. After machin-
ing, remove the solder with a haeksaw.

The chart shows the recommended spindle
speeds for turning various kinds of metals. The
spindle apecds listex] in column two s&hould be
usad far machining at iron pistens and the last
ool gives the spindle speeds recommended for
tarning aluminum alloy pistons,

This chart is based an average working condi-
tions. Finishing cuts may sometimes be taken at
slightly higher spesds, and slower speeds may
produce better results on heavy roughing cuts.

When rough turning, vee a ocarse feed and take
a8 many cuts as are required to reduce the work
nearly to the finished size. When finish turning,
use a very fine feed and remeve 005" ta 007
or less from the diameter in one cut.

Fag. LK,

He-muachining a Piston Ring Grooves,

Widening Piston Ring Grooves

Worn piston ring grooves are often the cause
af oil pumping. his trouble is effectively

remedied by re-machining the ring groove, as
gshnwn abowve. and installing owver width piston
ri.t'l.ljel. Carbon can also be removed from |.I.:H1.UII
ring grooves in the same manner.

Fig. 18. Drilling Center Hola in Piston Head,

Drilling Center Hale in Pistan

Jome pistons do not have center holes drilled in
the head.
may be drilled as shown above.
itz leal Lhrough an eye bole driver and the piston
is then turned unel it is held tightly against the
piston adapter centering ring.

To machine these pistons, center holes
The piston pin is

Recommended Spindle Speeds for Turning Pistons in the Lathe

Revolutions per Minute

k | Cast Iron | Mild Soeel | Brass Aluminum |
Inches | G F.P.M. | 00 F.EA. (160 F, P, 200 F.P.A.
| 129 344 373 T
1L 153 229 382 510
2 15 172 287 38z
214 Q2 | 138 129 306
3 76 15 191 | 254
3L %] O 164 218
4 57 B 143 121
| 5 # | 15 153

F.F'.M. = Feet per minue at tool point.



Self-Centering Piston Adapters for Mounting Pistons

The Self-Centering Fiston Adapter is used for mounting all
sizes and types of pistons in the lathe. One end of the adapter
has a 1.uper=r.l shank which Ats into the lathe spindl_-: taper. %l-u_-
ather end of the adapter shank 18 machined to receive the various
sizes of piston adapter cone rings and piston skirt reamers.

The driving dog screws into the adapter and is adjustable for
driving anv piston with center hole in head. Piston Adapter
m]lliprm.-.nt il udes: Ar]aplz:r Shank, MNo. 1-D Cone Ri.ng; for
pistons 214 to 314 inches in diameter. and Driving Mag. Type AT e by e e
“A™ as shown below. u Plstan Adapter Rondy fer Machiming

?:. g.. Pih_tn_ll A_:_I_npr.r.'rn for Various S]_Zﬂ _L_a_l_':“-_n

Pl Cnk.

Laths S .
%in | T

Ll in :-:E = |
13 in. agter ! Gone Driving Due
14 n 3= Shank Ri A
1 1|:. H-E i e

. 8. | asF : Fiston Adapter Equisment with Shark Cons Risg and Driving Daog
Extra Cone Rings for Piston Adapter Fiston Centering Ring

Cone rings are used on the No. 44 Piston Adap

The Pist [
ter, above. bo center pistons in the lathe. Cane it

tering Hing and Eve
Balt Driver illus-

Rings are listed helow in various sizres for center-

i = am 2L 0" patsids disoeeter, M

ing pistons from 21457 to 43 Ll.“'l:'.tL“ F}:-.‘.I_-;..p‘:: o YR gy “"!' Fiight

rquipment ineludes Ma, 'L-n" "_';"J':'.I with the

{0 Comn. Ping @, 44 Piston Adap
T z L ter Shank for hald

ing pistons when it
| is neceasary to drill - :
| a center hole in the p
! head of the piston in order te mount it in the
1 Inthe. Contering Ring ia § 7/16" in diametsr,

Frice ol Centering Ring, Mo, 1-Z, and Eve Balt
Dfiver quobed on Teguast

Cone Rings

Piston Skirt Reamers s

have,

g_ ! ton skirts I;> fit
.. ‘ 1 ai Y -
{'.,_ ; Prices
TR Sapplied
>R

Reaming the Bevel Skirt of a Wiargnd [
Pimtan an That bt Wil Fit Truo .:E

v the Adapier Piston Skirt Reamera

leaguii

ltemized Queotation on the Lathe and Teel Equipment

An it¢||:|izﬂ.'l1pu-::|1a|1inn on the lathe and tools n:ur:lln-.rl for servicing pistons will be mailed on re-
quest- Speeify the size lathe vou would prefer and the general class of work you wish to de and
we will quote on the size of lathe moat practical for that work.

Fig. 18. Cutting an Additional Groove in a Fig. M. Re-machining an Old Piston to Fit
Piaton to Stop O§l Pumping. a Slightly Smaller Cylinder.

-



Sharpening Cutter Bits for Piston W ork

High Speed Steel and Stellite
Cutter Bits

High speed steel cutter bits which are held
in a tool holder as shown in Fig. 22 are usually
userd for turning pistons, but some shops prefer
Stellite cutter bits as they will hold a cutting
edge longer than high speed steel cutter bits.

Fig. 21 at right, shows an excellent mechod
for grinding high speed steel and Stellite cutter
bits for use mn a standard lathe tool holder.
The ]:r.'l'intluf the cutter bit 8 ground to a
L inch sacdivi

Hone Cutting Edge for Finishiﬂg

.n‘!\.]wu.y: iN’thE the cul:i.l:lg ad.g\c of thc cutter
bit before wsing it for finishing pistons. Honing
to a keen Tlfe lengthens the hife of the cutter
blt ﬂﬁd Pr WCCSs m'.l.‘:-l'l M'I.'I'W'l‘l'ltr FII'J.I:IJ wn
the surface of the piston. [t is advisable to
hone the cutting edge of the roughing tool as
well as the hnishing tool, See Fig, 22,

Cutter Bit for Widening Piston
Ring Grooves

Fig. 23 at right, shows a cutter bit ground
for widening piston ring grooves. The point of
the cutter bit is two-thousandths of an inch
w.l.d.er than the back of the cutter ].ul and t]'u:r:
18 clearance on both sides, Feed the cutter hat
straight in.  [f it is ground to the correct width,
the groove may be widened in one cut.

Some mechanics prefer to use a side cutter bit
with a narrow point for widening ring grooves.
Only one side of the groove is machined at a
time when this meth 15 userd

o .m_;?ﬁ
. _Ii!i‘_ I
== 0

Fig. 21. High Speed Stesl and Stellite Cutter Bits
for Rough and Finish Turning of Pistone.

QIL STOME 4

I}.lﬂiﬂr Bit

Fig. 22. Honing the Cutting Edge of the Cutter Bit
with (4l 5tone, Cutter Bit is held in Tool holder,

Fig. 24. Tungit:n.-»C-rhid: Tippll] Cutter Bits for
Finishing Pistons.

If an unuun“_v smoath, bright hnish 18 de-
gired on the piston, a Tungsten-Carbide Tipped
Cutter Bit which is held in a ool holder as
shown in Fig. 22 may be used. Figs. 24 and 25
show the shape of cutting edge of the bit.

Fig. 5. Enlar
Tipped

ed To
utter

View of Tungsten=Carbide
it For Piston Finlshing.

Tungsten-Carbide Tipped Cutter Bits should
not he sharpened Gln an ordinary grinding
wheel, but xl'lou!d be lapped un a cast iron lap-
pll‘l? disc Jmpu-qnnmr with diamond dust.
(Information and prices gquoted on request.)




Valuable Books for the Mechanic

The bulleting 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 followed in the most successful
shops and plants in the United States. Thousands of mechanics are using these bulletins in their
work. Order some of these for your mechanics—they may be helpful. Bulletins are 6° x 9* in
gize and contain from 8 to 160 pages each. When ordering specify the titles of the bulletina
wanted and they will be mailed postpaid on receipt of price indicated. Coin or stamps of any
country accepted,

“How tu Griad Lathe Towl Cutter Bita™ Dullietin Mo, 35 Eaplains
in detail how to sharpen various tvpes of cutter hits for lathe work.
16 pages, size 67x9", 50 illustrations. Price postpaid ... ... ..10¢

BHeow to Cut Screw Threade" Bullstin Mo, 38-A. Explaine varisus
screw thread forms and how to cut screw threads in the lathe. 24
pages, sizs 67x9", 63 illustrations, Price postpaid ... 10

“How tn Trme Armators Commotators and Dndereut Mica® Huollatin
No. 2-A, {(Automotive). Contains information on truing armeture
commutators and undercutting mice in the lathe, 12 pages, size 67597,
3% illustrations. Price postpaid ey e o

“How to Grind Valves and Sharpen Reamers™ Bulletin No. 1.
fAutomotive . Containg information on refacing automobile sngines
valves, sharpening valve seat reamers, cotters, etc. |1 pages, size
6*x0%, 23 illustrations, Price postpaid . ..cconcinenemeneneneneme e DB

THew te Findsh Platons" Bulletin Mo, 8, { Automotive ). Contains de-
tabled information on finishing semi-machined plstons in the lathe,
reaming and honing wrist pin holes, e=te, |2 pages, size 6%x%%, 3l
illustrations. Price postpadd . i e e LR

“How to Make Bushings' Bulletin Neo. 7-5 Contains information
on making bushings. lathe mandrels, press fte and runming fits. 12
pages, size 67x97, I8 illustrations. Price postpaid ... 10c

“How to Bore Rebabbitted Connecting Reods™ Bulletin No. 8-C.
{Automotive ). Hlustrates and describes the latest shop practice for
boring, facing, and finishing rebabbitted connecting rods. B pages,
slze 6"x9", I5 lllustrations. Price pestpaid ... . TDe

“How to Test and True Differentials™ Bulletin Mo, 5=A. {Auatomos
tive)l. Contains information on removing the old ring gear, testing
and trulng the grai acmi, tesiing beavings of Jdii
8 pages, size 6"x1", 20 illusirations. Price postpaid oo 10

w pliaeionn, cic.

"How to Machine Flywheels™ Bulletin No. 3-A_ { Automotivel. Con-

talne Imformation on turning dewn Bvwhesls for pew starter ring
pears. 8 pages, siee 0°x%Y, X illustrations. Price postpaid ... i0e

“How to True Brake Drums® Bulletin No. 4-A. {Automotive).
Shows how to mount various tvpes of brake drums in the lathe for
truing the drum so that i will be concentric, round and true. 16
pages; size 67x97, 40 illustrations. Price postpaid ... S 1| 1 [

wikat e M
im tha Lothe

“What to Make in the Lathe™ Bullétin No. 34. lllustrates and da-
acribes aver 6% waaful projects far the home and n'll-up i1|.|'||.|d1'r|g tools,
grinders, and other useful ohjects, also various models such ns stesm
and gas engines, locomotives, airplanes, ete, 28 pages, size 67x97,
75 illostrations. Price postpaid i — i T

“How to Run a Lathe™ (32nd Edition). This is an authoritative
and instructive manual on the care and operation of a back-geared,
screw cutting lathe, It gives the fundamentals of lathe operation in
detail with illustrations of various classes of work, Contains 160
pagsms, sire 514 %87, and more than 300 illustrations.

This book is used as a handy reference book by machinists and
apprentices in industrial plants. raillread shops and machine shops,
and is also used as a text book by students in educational institu-
tions. It is considered the most popular text on lathe work in the
world. More than a milllon and a hall copies are in use.
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At Left—Mo. 415- YA 9" x 37
1937 Madel South Bend
“Workshop™ Adjustable Hori-
zontal Motor Driven, Back-
Geared Screw Cutting Pre-
cision Bench Lathe.

One of the finest small lathes
we have ever built.

Prices of lathe, less motor
drive, range Irom $75.00 up.

At Right—MNo. 17-C 16"x6"
1937 odel  South Bend
Owverhead Countershaft
Diriven, Quinln 'cl'llnn.Ic- Cocmr.
Back-Ceared Serew Cutting
. Frecision Lathe.

A popular type high qual-
ity precision lathe.

At Left—No, 117-C 16" x
6" 1937 Model South Bend
Underneath Belt Motor

iven, (uick Change Gear,
Back-Geared Screw Cutting
Precision Lathe.

A pescrical, sfBclent and
puptdzr motor driven lathe.

Below—The nt of
the South Bend Lathe
Works at South Bend, Indiana. This organization was founded in 1906 and has grown and

to an enterprise occupying the buildings shown here, which have a floor space of

180, sqquare feet and with a ground area of 414 acres devoted exclusi to the manu-
facture of South Bend Back-Cirared Sersw Cutting Precision | athes. - A

aRED : South Bend Lathe Works
' X e SOUTH BEND, INDIANA, U, 5, A
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