How to Grind Vﬂlves

and Sharpen Reamers and Cutters




Bulletin No. 1

How to Grind Valves
In the Motor Service Machine Shop

This bulletin illustrates and describes the up-to-date method
of refacing valves, A modern back-geared screw-cutting lathe,
of any size from %inch to 36-inch swing, htted with an electric
grinding attachment, is the practical equipment for valve
grinding.

All sizes and all tvpes of intake and exhaust valves for auto-
mobiles, aeroplanes, buses, trucks, tractors, stationary engines,
air compressors, electric refrigerators, ete., can be refaced by
erinding in the lathe. The graduated compound rest of the lathe
may be swiveled to ANy an;.,lc r:qutrcd The lathe spmdle has a
wide range of speeds for various sizes of valves of any material
such as cast iron, steel and u"U} 3.

Valve servicing in the modern automotive repair shop is no
longer confined to lapping the valve to the valve seat and ad-
justing the tappets. The modern shop must be equipped to re-
face the valve seats, install valve seat inserts, reface valves to
the exact angle of the valve seat, make valve seat replacement

rings, tost and stroighten bent valve steme, true rocker arm face

for overhead valves, square the end of the valve stem, sguare
the end of the tappet adjusting screw, square the end of the tap-
pet, ete.  The back-geared screw cutting lathe, (unlike the single-
purpose machine,) will handle all of these jobs because it is a
universal tool.

In addition to refacing valves, the lathe may be used for
machining pistons, truing and undcr:ut_ting armature commiu-
tators. boring rebabbitted connecting rods, making bushings and
bearings, cutting right and left-hand serew threads and general
machine work of all kinds. Only a few minutes are required to
set up the lathe for refacing valves and, when the valve work
has been hnished, the lathe mav be guickly arranged for many
other jobs.

South Bend Lathe Works

Capyright, 1936, by South Bend Lathe Warks., All rights reserved.




Fig. 1. Refacing a Valve by Grinding in the Laths.

Grinding Valves in the Lathe

Automobile engine valves made of steel, cast iron, or special alloys, any size
or type, can be refaced by grinding to any desired angle on any size of South Bend
Lathe. The time required to reface a valve depends upon the metal from which
it is made and the size and condition of the valve. A set of 12 valves can usually
be refaced in the lathe in from ten to fifteen minutes.

The South Bend Method of refacing valves by grinding in the lathe permits
doing the work with such precision that a perfect zas-tight fit may be ohtained
without lapping the walve to the valve seat. provided the valve seat is alsc aceu-
rately finished. Modern engines have valve seat inserts of stellite or other very
hard metal which, for best results, should not be lapped.

The Valve Is Held In A Precision Chuck

The valve is held in a 3-Jaw
PTeCisiﬁn "lr"al'rr{! I:.‘hul_']i w]‘l'irh ac-
curately centere the valve stem.
See illustration and description
of this chuck on page 2.

The grinding wheel iz fed
across the face of the valve 1:\}'
turning the compeund rest feed
SCTCW. D‘E]Jl.]'l of cut iz con-
trolled by the cross feed screw
which has a collar gra{:luat?ri n
thousandths of an inch. The
compound rest may be swiveled

e e o Vol Chug. @ any angle required for re-
ig- 2. lose=up View owing Precisi nlve Chud [ .2 - -
and Graduated Compound Rast Swivel, facing the valve. See Fig. 5.




Precision Chuck Used to Hold Valves in the Lathe

The 3-Jaw Precision
Valve Chuck shown at
left is threaded to the
Hpindle nose of the lathe.
This chuck is hollow and
will take all types of
\"-a.].\l'f 5h:1'nﬁ., anlut‘]lng
Ford valves with mush-
room end stems. [t is
made Iin two sizes, 4g"
and *j* capacitv. The
hardened jaws are accu-

Fig. 5. Crose Sectinn Showing Construction of i-Jaw Precision ]'.a_t!_":]\-' [Dund. and -
l' huck Threaded to Spindls Moase of Lathe. This Chuck Accu- d 2 Ig ﬁ L] p—
rarely Cenrers the Valve for Refacing. vide a long. rm gripping

surface on the valve stem.

The precision valve chuck automatically centers the valve stem concentric
with the axis of the lathe spandle. The valve should be held in the chuck jaws on
the valve guide bearing surface. This assures the valve being accurately refaced
concentric with the valve stem where it 15 held in the guide bushing, so that when
the valve is replaced in the engine. the valve face will seat in the cylinder block
perfectly, and the valve will operate efficiently,

The three chuck jaws operate simultaneously for gripping or releasing the
valve stem when the sleeve surrounding the body of the chuck is turned by hand
or with the pinion wrench., Do not use this chuck for anything but valve refacing.
TD dD S0y ma\' imp&ir ltE accurac}'.

All dirt, scale, and carbon deposit should be removed from the valves before
they are chucked for refacing in the lathe. This is best accomplished by the use
of a rotary wire brush mounted on the spindle of a bench grinder or on an arbor
held in the chuck of an electric drill.

T o 1 &, moo ey &
1 €5TINg anQa Jirdigniening vent ¥ d

Valves with bent stems should be tested and straightened before they are re-
foced. If the valve steme are badly bent or burned it is not advisable to use them
and they should be replaced with new valves. The valve may be mounted in the
lathe for testing, as shown in Fig. 4. [f there is no center hole in the valve head,
a center rest or cup center may he used instead of tailstock center.

The exact point where
the stem 15 bent is
eagily located when the
lathe is started and may
be marked with chalk as
shown in Fig. 4, at
right. The valve may
then hc; PIEEECI o an
anvil and straightened
with one or two light
blows of a lead or brass
hammer., Repeat the
testing and straighten-
ng npr:r.ah-anﬁ until the

Fig. 4. Valve Mounted in Lathe for Testing and Locating thae
valve runs true. Exact Poimt where Yalve Siem is Bent.

-




Setting Up the Valve in the Lathe for Refacing

First swivel the compound
rest to the required angle
for refacing the walve as

shown in Fig. 5.  Mast
L i.‘l]. VS h"lJ."r'E a 45'dnng‘ll‘
:i]‘lLJL .l.:ll]t '\'«'.'I.]\"Lb 1:||:- ank

anglr may be refaced as l!u.-
compound rest swivel is
graduated |B0-degrees and
may be set at any angle,

Mount the Electric Grind-
er on the compound rest top
as shown at riu’hhlnd li.!.:h len
the elamp bolt. The grinder
spindle should be parallel
with the compound rest top
dovetal slide (:!x:':rpi far ex
tra large wvalves) and the
center of the !_;rinc]iu;; wheel
should be the same height as
the center point of the lathe.
See Fig. 6.

Screw the Valve Chuck
onto the spindle nose of the
lathe, being very careful to
clean the threads of the
spindle and of the chuck
thoroughly. Also see that

ELECTRIE ERMDE
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Fip. 5. Electric Grinder Mounted on the Erl::1|:nun|| Rest of the
Lathe and Set to Grind Valve at a 45 Degres Angle.
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no chips get between the spindle shoulder and the hub of the chuck bedy.
valve in Valve Chuck and tighten jaws as shown in Fig. 3, page two. Arrange
the lathe to operate at a medium i]lirlf]lu h;:r:r.d Most valves may be !_{erInd with
the back gears disengaged and the belt on the largest step of the cone pulley but
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Grinding the Valve Face

Before Stiitli!lfd,, to !.:rin:!. cover the V WHaVS of the lathe bed with a cloth
protect them fram grit. True the grinding wheel as described on page five and
repeat at regular intervals to insure a smooth accurate job of valve grinding.
Operate the lathe in reverse when grinding so that the top of the valve rotates
away from the operator as shown in Fig. 6.
Bring the revolving grinding wheel up until
it contacts lightly with the valve: then tighten
the carriage lock screw.

IR ErTraN 1
BuBECT S -
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Grind the valve face by feeding the grinding L=
wheel :-'u]n"-"r'lj." back and forth across the valve.
.-I.FI.]{{' ]igilt cuts, using the cross feed screw to
feed the grinding wheel in and the compound
rest feed knob to feed the grinding wheel across
the valve face. Remove just enough to true the
face of the valve. Always use a grinding wheel
of the proper composition, and
See page 0.

VALV -

I .
GHINFING WHEEL ! -
grain grade.

Fig. &. Correct Height for Setting
Grinding Whesel in Relation to Valve.



Grinding Valve Seat Reamers

Both the wvalve and the
valve seat reamer should be
ground without changing the
setting of the ::urnpnum:i rest
swivel so they will have ex-
actly the same angle. To set
up the lathe and grinding at-
tachment for gr‘inding a valve
seat reamer follow the in-
structions as outlined on page
3 for setting up to grind a
valve face.

Te grind the wvalve seat
reamer mount it in the valve
chuck as shown in Fig. 7 at
the left. The p[lot c.»l‘- the
reamer 18 held and centered in
=l [ g ——— the chuck which insures that
Fig. 7. SBharpening a Valvs g_ﬂ'hl ﬂ-.nm-r Held b!' Its Ohan Plloe l.I'I.l: reamer teeth  will be

KT T e SNt we A ARl ground concentric with pilot,

Bolt the base of the spring stop holder to the lathe bed as shown and adjust
the point of the spring stop approximately 1/16-inch above the lathe center
points as shown in Fig. 8 below.

Rub a thin ilm of Prussian blue on the lande of the reamer blades. Without
starting the grinder motor bring the grinding wheel up so that it just touches the
reamer blades. Hold the cutting edge of the blade against the spring stop and
turn the wheel by hand to mark the blade. This will show whether the set-up
is correct to duplicate the original clearance.

Lock the carriage by tightening the carriage lock collar screw. Start the
grinder, Hf}].d Ithr: reamer blade firmly against the spring stop with one hand and
turn cross teed screw with the other hand until the grinding wheel contacts the
reamer very lightly. Using the compound rest ball crank, feed the grinding wheel
carefully across the reamer blade. Repeat the grinding operation as outlined on
cach of the remaining blades of the reamer. Remove Lhe reamer (rom the chuck
and ream a valve seat to test the reamer for tooth clearance.

If the C].E.'i_raucu is correct, a smooth uniform surface on the valve seat will
result when it 1s reamed. [f there is not cnough tooth clearance on the reamer
it will not cut, and if there is too much clearance it will chatter.

I-] sPRmC 3TAP
1 1V ABOVE
| LENTER

1§ necessnry, w:ljuat the apring atop to
give the blades more or less clearance as
desired. For more clearance move the stop
up and for less clearance move it down.
Then repeat the grinding and testing until
the desired result has been obtained.

By grinding the valve seat reamer using
the same set-up as that used for grinding the
valve face, the same angle will be produced
on both the reamer and the valve face. The
valve will fit perfectly in the valve seat and
should not require lapping.

Fig. 8. Poaition of Grinding Whesl and
Spring Stop for Sharpening Reamers




Truing the Grinding Wheel

It 15 important that the
gl.‘ll::ldulg w]\(‘l] hl:" true 1".-]'[!:”
ﬁrmdmg valves and sharpen-
]nE TeEamers ﬂlld cutters.

A special diamond helding
hxture, fitted to the tailstock
spindle, 15 used for this work.
See Fig. 9. This fxture
holds the diamond at a 43°
augle suo that when grninding
"~"iJ.].'|.-'L‘Ei anrJ. valw: seat reamers
the grinding wheel may be
I‘.ruq_‘d. up s ul:-l‘.cn BRE nNecoB-

e / sary without changing the
Fig. 9. Trulng a Grinding Wheel with a Diamond Dresser angular position of the electric

Held in a Special Holding Fisture Clamped to .
Tailstoek Spindle of Lathe. grinder.

Mount the grinder on the lathe, as explained on page 3, adjust the compound
rest to a 45" angle. or any other desired angle, and lock it in position. Move the
carriage back toward the tailstock and bring the grlnding wheel up close to the
diamond (not 'h:.umhltng it} and lock the carriagg‘. to the bed hy li[{htcning the
carriage lock collar screw.

Start the grlnder motor and a_r]jusr the cross feed screw until the face of the
grinding wheel just touches the point of the diamond. Then feed the revolving
;-;rinding wheel sluwl}' back and forth across the diamond by turning the ball
ETHT!I}. on ti'll.': E{:{:fi BCTEW CIF tl']l." C.I!_'I]'I'lrll:ltll'ld rest Ellil.'ll't. I-Iltllrl'.l i]'l (i lJ'I.l!'t CIDss ﬁl.ir.lf‘
feed screw 001" each time the wheel is fed
past the diamond. Repeat this until the face  pamons woiven —y
of the grinrjing wheel 1s true and smooth all i
the way around.

Electric Grinder A Precision Tool

The electric grinding attachment is a pre-
r:H:lcrn twl. u,nn.-] -||1n|.:||v.‘.|. bq. I;n;;ﬁcc:l as .:|I.HT|‘| It
should be used Ul'l].} for ]Jr{_‘LIEJLIIl "rnldl:m_
operations on valves, grinding cylindrical
waork in the lathe and far grihr]ihg valve seat
reamers, adjustable blade reamers, milling
cutters, ete. Do not use the grinding attach-
ment as a bench grinder for grinding lathe
tools, chisels, punches, screw drivers, ete.
as this will wear the wheel unevenly and may _ . : :

x Fig. 10, Electrie Grinder Set at a 45" Angle
throw it out of balance. for Truing the Grinding Wheel.

Selecting the Correct Size of Lathe for Valve Waork

\’alve servicing can be handled on armatures, pistons, bushings, connect-
any size or Ly pe of South Bend Back- Ing rods, etc., you will reguire a lathe
{._ILE.IL'-L{ l':crr:'w { 1LT1'JI'IE T ‘it’l‘]& F'I‘-;:lm GF nnl}' RT!I'IF.I.]] SWiJ‘IE. l"r"\"l-l.': ".-'\."I”. L}L‘ glad
9-inch to 36-inch swing inclusive. [f to help you in selecting the size and
vou intend Lu S l'.ld.l.l?t‘ on small auto- type of |at|‘:cr maost suitable for vour
motive service work such as wvalves, requirements.



FiF 11. Equlpmvent for Grinding Valves in the Lathe Cuﬂ.iiﬁtiﬂ-ﬁ::ﬂ Electeic Grinder,

racidign Yalve CThuck, Dismaasred

Holding Fizture anc

imrmnnd  [Presser.

Valve Grinding Equipmcnt

Automobile engine valves made of
steel, cast iron or special alloys, any
size or type, can be refaced by grinding
on a lathe fitted with the above equip-
ment which consists of an electric
grinder, precision valve chuck, diamond
holding fxture and diameond dresser.
The grinder may also be used for other
jobs such as grinding pistons, bushings,
reamers, hardened tools, etc.

The Electric Grinder will pruclu::r_*
a smooth, accurate finish on the valve
face as it is unuaua"}' smooth running
and powerful. It has large bearings
which are adjuetable far wear, a h-r_-,,n..i.r}-'
precision-ground shaft, and a positive
felt wick niling system. Grin:‘ler oper-

ates from an ordinary lamp socket.

Equi[:mtlil U ppiitd with the grindtr
consists of: 3 H.F. 172> R.P.M.,

(1-phase, 60-cyecle, |10-volt) electric
motor, V-belt, belt guard, one Alundum
grinding wheel, (specify grain 46N,
grade 5B) cord, switch and clamp.

We can supply the electric grinder
for EVEry Sire and Ly pe of Seuth Bend
Lathe from 9-inch to 18-inch swing.
inclusive, Prices supplied on request.

The Precision Valve Chuck is

described on page 2. Prices on request,

The Diamond Holding Fixture
clamps on tailstock spindle of lathe, It
holds the diamond dresser in either of
two posttions: one at a 437 angle for

valve work, and another at a 90° angl{:
for piston, bushing and similar work.
"r'rﬂ.l':il:'uﬂl I:!thl:l' ﬁxluftﬁ fl:!r bi.?':l.'i.d.l

L'|.E.55CE G:l: VEIUE SErVi.C'iTIS are i.l;llstrﬂted
and described on page 7.

Grinding Wheels for Various Kinds of Work

Although a single grinding wheel may be
'.I.IFE\J ‘ur 'Fcllﬂlﬂ &l 'III‘.".IIIL] rill‘«]il-lﬂu ]mllcl
results can usually be obtained by using various
grades of grinding wheesls for various kinds

wqur. such as cast i.II::ll:I., soft .-11.u|=|.. 1.u|::||_1. elo.
The tabulation at the nght shows the grade
of Morton Grinding Wheel recommended for
diﬁr,:ri:nt kinds :r|: wark.

3 Mome of Whed
Kind of Work {Morton ) Grain | Grade
Valves_ .. .....| Alvsdums, .. I 4f-M 5-B
%:m—tllll i Eluudulm_ o | 4] 19
X 3 | 35
oo b 1 kS e M B
Cutting Tools. .| Alundum. .. ........] 1Y 50k
Aluminum, | Alumdum, Shallac_ .. | 46 | 3

on request,

ltemized Quotation on the Lathe and Tool Equipment

An itemized guotation on the lathe and tocls required for grinding valves will be mailed
Specify the size of lathe which vou would prefer and the general class of work
vnu wish to do and we will quote on the size of lathe most practical for that wark.




Special Attachments for Servicing Valves

Adjustable Holding

Fixture

I he _'l|_r|||,|-<|'_;l.l':-|_|- Halding |I_:'i.
ture, above, is used to hold the
HEFTEOE slop wilien sha rpening
reamers. See Fig, 7 and Fig. 13
It Is mlsg wsed o lubd e Y-
Block Fixture and Rocker Arm
Fizture shown at 1i|:|‘|| "'-I:lgn.l..h-
ment clamps on lathe bed, Price
af Fixture, including spring stop,
Far nny pize |mkthe LRl
pli=d on request.

wifl] b

W-Block Helding
Fixture

The V-Block Holding Fixture,
abewve, is used to hold valves for
A UErENE the ends o the wvalve
stems and for grinding Ford
mushroom typc yalve sterms for
clearance adjustment. The appli-
cation of this attachment, which
i# used in the Adjustable Haold-
img Fizture at the l=ft, is shown

7. Priee af attachment

im Fig 17
supplied on request,

Rocker Arm Grinding

Fixture

[he Rocker Armm Grindi
ture, above, is used to b
gizes of recker Arms when truing
up the worn [mce, The attach-
ment fte in the Adjustsble Held-
img Filzture shown at the ex
treme left and is adjustable for
any radius desired. For applica
tim of this attachment see Fig
| 6 FPrice of attachment
plied on reguest

Fix
Id all

O

Fig. 15. Sharpening a Valve Seat Reamer in the
Lathe Using a f:llp Crinding Whesl.

e e

Fi.z. 16. Truing the Face of a Rocker Arm Using
Special Fixture lor Obtaining Correct Curvatire.

Truing Rocker Arm Face

Fig. 16, above, shows the lathe set up for
truing the curved face of a rocker arm used for
overhead valves, The side of the grinding
wheel is used for this operation, and the hxture
pivots about the swivel stud to produce any de-
sired radius on the rocker arm face. The fixture
is adjustable for all sizes of rocker arms.

Reamer and Cutter Grinding

Fig. 15 at left, shows another method for
grinding and sharpening reamers and cutters
in the lathe, This method differs from the one
shown on page 4 In that a cap wheel 15 wsexd
instead of a plain emery wheel, and the spring
Btop s set Li" below the peoint of the lathe
center instead of above it

Cup wheels may be used for grinding the side
face of cutters and other special work. Prices
of cup wheels in various sizes and angles will be
quoted on request. For valve and reamer
grinding, however, we recommend the plain
emery wheel shown in Fig. 2, page 1.

Fig. 17. Grinding the End of a Ford Mushrooem

End Valve 3tem for Clearance Adjustment.

Grinding End of Valve Stem

Fig. |7, above, shows the lathe set up for
grinding the end of the valve stem. The adjust-
able stop permits removing uxm:t]_v the amount
desired from the end of the stem. The graduat
ed collar on the compound rest feed screw, read
ing in thousandths of an inch, enables the op-
erator to obtain any desired clearance



Other Important Valve Servicing Jobs

Fiz. 15. Machining a Valve in Lathe

=t valves may be machined complete

such as bag

Replace
in the lathe
o], mn old =l

able material

be cut d

EnEines

requir
& valves may b

Fig. 19.

Truing Valva Seat Hone

Valve seat hones a rinding wheels for truing
valve seats can be t 1 at anv angle by using
the grir r, w8 shown above Another method is ta
mount a diamond dresser in the tool post of the
| d it oss the surface of the hone

whuclk,

Fig. 20.  Winding a Walve Spring

=orines of all sires and tvoes can be
|||I.-J||'. as shown abowve, A EREC il
winding tool is used to guide the wire on
-':Irr] nbont whlrh tha APTIng I8 ey r|:
makes springs from wire 1™ o 3/ in
:..L|‘||:|'_'_|-:] an redqguest.

Walve
ind in Che

Making a Valve Guide

Replacement valve vlurieu for orchan cars or for
pmargency repairs and guides for oversize or un-

Fig. 21.

(!I'rhiﬁE 'l'ﬂl_'l.'f‘ ‘Ilt"rnh cHan IH |I|Il"il (sR114 -::-f cast |r|||
or steel os shr_"wn above. Th he may also be
wakimgg hings and "'.h irings, making

parks, cutting screw threads, aic,

i .
Fig. 22. Grlndlng Tappet Serew
Tap Adjusting Screws that have become worm
-d..-mf 'Iu ground sguare on the end, as shown
abowe, to prevent pushing the wval astem toe one

side and throwing the valve out of
screw may be held either in the 3-law Universal
Chuck, asz shown, or in the Hollow Valve Chuck

Fig. 2. Grinding a Tappet Face

Warn valve tappets showld be ground true and
s=quare on the face, as shown above. otherwise,
they will not operate properly. The l.-:1r.|_.:ul.' ig held
in a self centering Jaw Universal Lathe lf huck
and revelves while the grinding wheel (s fed
poress the end of the tappet,




Valuable Books for the Mechanic

.]1:1: bulletins H:ilm:! i:l::lnw ﬂ.lustmtc and describe how to hanl:l]l: E\cnm’ui lathe work and seven
major auto service jobs according to the latest shop practice that is followed in the most successful

shops and

ants in the United Statee. Thousands of mechanica are using these bulleting in their

waork. Order some of these for your nm{::hanica.-—thcy may he helpful. Bulletins are 6% x 9% in
size and contain from B to 160 pages each. 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 accepled.
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"How te Grind Lathe Tool Cutter Bits"™ Bulletin Mo, 35, Explains
in detail how to sharpen various types of cotier bits for lathe work.
16 pages, size 67x%%, 50 illustrations. Price postpald ............10c

“HMaw to Cut Screw Threads" Bulletin Mo, 38-A. Explains various
screw thread forms and how to cut screw threads in the lathe. 14
pages, size b7x17, 65 illustrations. Price postpaid . . . -l

“Huw o True Anmalore Compuulaters and Undercat Mica®™ Dualletin
Nao. 2-A. {Autemotive}l, Contains information on troing armature
commutators and undercutting mica in the lathe, 12 pages, size 6"29",
3} NMustrations, Price postpaid i

WHaw ta Grind Valves and Sharpen Reamers™ Bulletin Ne. 1.
{Autemoetivel, Contains information on refacing automobile engine
valves, sharpening valve sest reamers, cuatters, etc. |2 pages, size
65x9", 23 illustrations. Price postphid ccccmmmmmemememesissss oo LIBE

“How to Finish Pistens™ Bulletin No. 8. { Automotive ), Contains de-
tailed information on finishing semi-machined pistons in the lathe,
rearming and honing wrist pin holes, etc, 11 pages, slee 6%x%%, 31
illistrations. Price postpadd e LD

“Hew to Make Bushings™ Bulletin No. 7-5. Contains information
an making bushings, lathe mandrels, press fite and running fita. 12
pages, size 67x9", 18 {llustrations. Price postpaid ... 10

“Haw to Bore Rebabbitted Connecting Rods™ Bulletin Mo, &6-C.
{Autemotive). [lustrates and describes the latest shop practics for
boring, facing, and fAnishing rebabbitted connecting rods. & poages,
size &"x9", 15 illustrations. Price postpaid 10

“How to Test and True Differentials” Bulletin Mo, 5-A, {Autome-
tive)l, Contains infermation en removing the old ring gear, testing
and truing the ring gear seat, testing bearings of drive pinions, ebc,
8 pages. size 67x9", 20 illustrations. Frice postpaid ... . i

“How to Machine Flywheels™ Bulletin Mo. 3-A. { Automotive) Con.
tains Information on turning down Drywlesls lze o gscw stesles sy
pears, 8 pages, size 6"z%7, 14 illustrations. Price postpaid _.___.10c

“How to True Brake Drums” Bulletin No. 4-A. (Automotivel.
Slwws lww Lo wwount variocus types of brake drumas in the Inthe for
truing the drum =o that it will be concentrie, round and true. 16
pages, size 6%x9%, 40 llustrations. Price postpaid . 10c

#What to Male in tha Loths™ Rullatin Ma %34, Ninatrates and Aas.
scribes over §5 useful projecta o the home and shop including toals,
grinders, and other useful ohjects, also various models such as steam
and gas engines, locomotives, airplanes, stc 18 papges, size 67x9%,
75 illustratione. Price postpald ... 10¢

“How to Run a Lathe™ (32nd Editiom). This is an authoritative
and instructive manual on the care and operation of a back-geared,
serew cutting lathe. [t gives the (undamentals of lathe operation in
detakl with llustrations of varicus classss of work. Contains |60
pages, sige 514 *x8% and more than 300 illustrations.

Thi=z book is used as a handy reference book by machinists and
apprentices in industrial plants, railrosd shops snd machine shops,
and 12 alao used az a text book by students in educational instigu-
tion=. It is considered the most popular text on lathe work fn the
warld. More than a million and & hall copies are in use,

Pl et ek~ e e s P e e L S e 25¢



T o ds
- Al




