o MACHNE TOOLS

How to tuen mandrels and
arbors—selecting materials,

machining, centering, hard-
ening and grinding

By H. J. CHAMBERLAND

JUE-T AE BHHL A5 you expand op=
eralichs of Vour wa rk shuep
medal-turning lathe beyond ardi-
iy chuck and faceplate werk
voul run squarcly dimto the need
far mare machine=tonl seenssorios,
Among the very first vow will me-
quire are praclpien
mandrels pnd aelsaes,
for without thesm yau
cansnt well hapdle
pxternal |"I¥.'¢._}I-1ﬁ.il'll.r
rb-:_ll'nlti-clns (=51 warr:
that iz precision-
drilled and reamed to
finish dimensions.
Maturally, these toals |
are expensive to par=-

chase outright. How- | ever, your metals

iurning lathe is A
swrantile mackino and
vou can, with a hit of
ingenuity, uws it to
make itz own acces-
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Mandrels come in
-Iiu.,-_-.ll.'-.| “ wla il oo ghavild b one gol for cland-
T -5"]. T ."--._l._::‘r: ned bares and anatlor st for waork bared
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S i o ground, The range should be fram Y in,
§ o = la 1 in in eighths of an inch or fourisen
| .:r: £ o mondrels all fold. The arbors should, of

o= N pourse, be of standand dimensions, 25 and
w”'r:::; 1-in. size are advisnble 1o begin with al-
. -"_‘,-_ - thoegh any ather Sizes may be made as re=
Ll quired. Conventional mandrels, Figs. 2 3,

5 Ay ancd 11, taper HHG in. i each inch of lenth

i "'" DEALD and the entering end is u=ually this amount

undoer the actual =ize. As the tolal lspor

Tan



only amaounts 1o
203 in, oon & B-
in. length, it is
difficult 1o ae-
curately arcive
af theos mens-
uremenis un-

Jos wain hawe speekal equipneent. There-
EI:H'I::I withoui n-:n'l‘:::t'lg i the least the
intended purpose of the tools, a new de-
sign has been adopted which makes it pos-
dhle e ged results idendical with those de-
rived from the standard procedure. The
wark length of each mandrel has been di-
wided into four equal sections, each siep
Inereasing o predetermined amoont, thus

produrcing the required drive.

Arbors belong to the snme tool Eamily as
mandrels bt are of entirely different con-
elruiotion, Mandrols nee intesdoed to kald o

single plece, wherens arbors can tale sev-

oenl ploces of jdentical dinmeters
and bBores te b turned, milled or
ground, Arbore have s wider
range of applications ond are -
ally termed gang or collar arbors,
aE i are thresded for nuis and
bawe collars of variows widlths as
componenis. Tool work requires
pond material, In this case frst
quality siraight-carbon ool stecl
Howewer, keep in mind that with
thils ldll'l-lll carban mdminnlﬂ
and varies az to the notare of the
tools to b made. Fig. 8 lists thae
materinl requined for the two seds
af mamdrels and gives the carbon
content. Figs d ta T inclsive give

POPULAR MECHANICS

the machining data and size of the
combination center dreill 1o wme
Mote particularly that the table,
Fig. T, 18 continued in Fig. 10 and
that the lettor operations rofor
Esck tis the blanket skedeh ansd the
dotatls in Fig, 6, Likewise Figs, 12
to 15 imelugive give the machining
data for two sivbes of arbors
Azsipming that the material is ad
band and mgardless which size
mandrel or arbor is o be ma-
chirgd ficst, o full-scale drapwcing
of the part should be made by e
placing ench leiter with s cor-
responding dimenzion, ns taken
from lahles in Figs. 8 and 7. The
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FOPULAR MECHANICE

MATERIAL BEQUIRED FUKE
BOTI SETS OF MANKUELS
Carban Conlent—1.060 - 1,840
Mumnber of | Lesgth | Dismeter

Pieces Imi Inches | fin Inches
| T B
I Bl 1a
1 1ty £
I 1% |
I 12t Ta
1 158 1
@ 1 Tit 14

anly bmportant dimanslons are the declmal
ones &5 the others add nothing 1o the ac-
curacy valise of the teals, However, the
clozer vou hield the fractionnl sections, the
betior,

Cenlering: This is the initial sep and it
is nn important cne. Mondrels ard arbors,
unlike shafts, spindles and other parts only
cenfered to be machined, rewolve on thelr
ceniers during thelr emtire lifie. This is
ample rerson why in this case eenter hales
anid bowala should be substantially larger
than with regular wark, Whils the combi-
nation drill peed oot e ecectly the sboe
meammended In Fig, 6 the countersunk
gection should be fin proportion 1o the
dinrneder,

Torxing: Turming opeestiona on the
tanls, both mandrels and arbors, are ordi-
nary procedure amd simple, Howiever, all
eeviminl dimensloms should be held clase,
dus to thresding and grinding requine—

a1

mvienls, The fnish of thess sectian: shoald
b smoath even if emery cloth has 10 b

imed, and the furning should alsa s
straipht vven if Gling has to be done, Hal-
ative to & T-style arbor, Fig. 12 there is
some unavoidable wasie of material on
necount of o long wark lenph ns compored
to #lyle & which hos a much shorter waork
surface. Fig, 1 shows the turning of the
combilned wark and threaded sectlons. Tt
I3 pvldent that the work sectlon of arbors
car b of any reasonable length 1o sult
tha moguirements,

Counterhoring the Ends: This operation
i very essentinl, espoclally with mandrals,
ax il ix intendied to protest the conters from
injury. It is represented by the letters
i I} e the talle, Fig, §, and alas ke 1] in
Fig. 11, and is illustrated in Fig. 4 which
chows the usual sef-1ip, The operation can
be done at any tme providing the toaols
have been either roughed or fmish-{umed,

FANOELLS— ALl dimeesions |s leches

mirad when cenfering the 4oals and

The operator chouwld bear thiz in
fich |

make an allowance for both coun-

Sion of mardrel  Leiicr = "
By kel aperstien lerhoring and Tscipg. O, you can
N (e uzizally do the thome operlions in
Wi | i I z 21 ii spguence a3 in Fig, 4, foce, center
i | e = - e - ard conlerisne,
L L ] £ - 2lda = x Th Alna: =
% N % il [l [ iy reading: When a lathe is osd
| By M e e ama ELITA soppws=outting, :hmur]lng arbars
t % FME | | M)l | and arbor nuts must necessarily
.:_: e :: _: e ,-:-.u iyl (R be done with & die and Eagp, "['_u
i 5 tia oy | ot | e | sm thrsad the arbors the procedure is
3 * Ha AR | MEG |51 T2 no dilferent in this case than ath-
31— LI Bz il 1 k- ] EFRS) an I I X o =
N n 3 s | oams | s | s erd, bamely, by holding the die
Tl 1 s By | s | meas | 3 stock ngalnst a Aat drill pad in the
1 ;! T e | pesin | opeers | 209 . ; - ;
e ] s il Bl e [ tailatack apindle. It iz advizahble
lo chamfer the end af the wark




CROWHINDG
B PULLEY

sliphily 50 ns to give the die o conceniric
stort. The ouiler odee of the bore iz mexl
chomfered and the sdes faced in the in-
tended Loentian. While the Hats en man-
deels nnd arbar nuts call for o milling op-
eratinn, it ean alse be done by roughing

in the grinder wnd fling corefully, ©QF
course, o milling alfachmeni. Fig, 14, ia
hest far such johs,

Collars: These are emsily mode Trom
senmbess steel tubing, A =imple cufting-
oll cperation [ollowesl By chamfering (he
Brries, and filing the comers completes the
j|}1_|. Tl sides are zigie 1o ba r_|.-l|-.p|]|_l|. ainstl
buFninge nzil 'I:nl'in!! i= |l:|'.'lrI-l|:|.' wlimalnated,
El'.umlfl.-riug 1HE :'Jl.u|_l.' har dlona: weiths o Tanad
peraping boal e in Flg, 18 Ad the next atep
i ]'.ur\-:|l.u|JnH_. tizals sbsuld now be J-\.1.III.'I|:-I.'\-:|
wilh tbheir respeclive sizes unless [ is
planned fo elch them after grinding.

Hardening: Obviously, the life of any
metal-working toal depends an its partic-
alar degree of hordovss to resist wear
Thie dleggres of hmrdnmse in urn depends on
tha :.ll:dll_l,lxlx al the steed, the tempaeribre
to which 1t is heated gnd the mothad Ty
which it i= conled ar, better spid. guenched.
The critical temperatiere, koown as tha
palat al recaliczence, is the femperture ot
which the sizel will horden hest With
whirbon tou] steel il varies as e the corhon
canlent, the more earbon, the less heat va-
quircd. Depending an the gquality of the
steal, this yarialion is from 1450 degoees
F.. as high. to 1238 F,, low. Thoes !'\iH:ureu
are relative te 100-130 carbon comtemt.
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FPOPULAR MECHANICS

Nexl do cormect temperature comes
the quenching medium. In this
case water |s besi. The bath con=
fainer showld hold st least five
E'dl]llﬁ.‘;l al rFain wakey, aend Ll ad-
citien of takhle aalt, 2 lhe, e
batier resulie Mo limne showld be
knst botwewn taking the partis from
ihe ]'lll\.ulirlu_' ahamlser, F".H. !!I, anal
digping them inio the bath. The
toals should he immersed in as
near f owerllepl position se possi-
ble. The degree of worpege or
distortion will usually be equiv-
alent to the error. SBuch errors
eannid b aveided altagother and

SATERIAL BEGUEED FOR BOTH ARBOES
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POPULAR MECHANICS TH3

the parts should be stralghtened f neces-
sary. ‘This may b done by heating with o TLATS CAN BC

MILLED QR TILED

Blewiorch at the proper lacatlan and atrik-
ing the high spod with a bammer, Or the
too] can be straightened in an arbar pres,
If 010 in. hos been allowed for prinding,
the eecentrie ervar should be under 005 in.
ar grinding will not produce o concentreie
surface, All stowls should be guenched ot
their lowesat eritical temperatum o avaid
britileness, The bath sheuld be hept ot o
lemparature of 85-95 degreez F. With no
pyrometer or thermocouple Focilities, one
miuast depend on the eve 1o observe the va=

riation in colors during the heating proc= 3 :
. quenched guickly when reaching a dark
ez The teals in guestion showld be red. The collars, being hbmir L

can be quenched at n lighter color ina hot
{# | cyanide-of=poiassium bath

ARTHHLS—C el

AR dimvradver oy o leid
- e o G i Girinaling: As soon ns the tools hove been
g g faiider™ 08 ardened, remove the seale from all surs
Toct Ton faces with fine emary cdath by apeeding tn

AlB|Cc | |E]F ]G thie Lathe, Be espoclally particular with
5 g | e | g | | on 1 | aw ihe conler holes as they should be polished
to g very fine finikh. The grinding opera-

x il it ) ] ] Bl s than ig Acthing Lo be conecermned aboat al-
File Fars  Theesd sl Geind | though securacy does deperd on this op-
[Tl Y ] I erntian, Toolpost grinding equipment is
. | % [T 1w comparalively inexpensive o buy, com-
: ey g "-";‘3”" o N gidering the good work it doess. However,

roal can make your own. Grinding cquip-
”“Hrmhﬁ;'&m"d'm' l,:':"'m'.““hmr ment, such as in Fig. 19, can aften be made
trom dizenrded mnchinery parts. Whatever

ARBOR NUTH the set=up for external grinding where na
Teiadh coalant ia used, the grinding wheael sheuld
A—Surine cis he preferably of the so-called cut-of com-
T poaltion, medium grade and grain, The
D—widih wheal shogld he about 4 in in dinmeter
:E::_:'L"h':' . with & Y-, faee, ils siadfoe speed should
il T B nied b lims than 4,500 f,p.m, nor more than
H—widih o Bats 5, 0HHE [, s for prinding the mandrels
Arker  Leiter the enlire work section should be first
o Epers e e tried cylindrically and strightened by

Farr Tom Tild M ; ]
. making necessary adjusiments on the

P : :_F“ |' n]n : r 'r: _I: lailse, The sirfuce can then be given a coat
AT R R B R of Prussinn blue and the length divided
into four equal parts as near as possible.

This is best done with & pencil mark. As in

“"""m';‘l"‘l':‘-‘“ the table, Fig. 8, scctlan J-1 shauld b fln-

sheground first, and then the others i

B el ki T LA llghtly un-

dorslze Tather than ever go as not Lo bind
thi work se it s pressed on, IF the finish
I mt eatislactory, it = advimble to leaye
all dimensions slightly averslze, aay 0001
o 002 Ere. aned polish to mize with fine em-
ery cloth. The feed should med be over

[ epuland] Drddib 1o ity
D—rbarmier {lorm " e ke
IE —reedd (Bl fhe bme b

I —gried {plus M}




POPULAR

BUHMING CHAWFERS
oY HAND

(NS iy, far each Leay

mayvement pnd Lhe
shoold
not to gencrate any heat.
Other sectioms of the toals
necd mot be ground. The
grinding wheel should be dressed often ta
keep it in perfect balanece., Fip. 19 shows
prinding af the S-style, 1-in. arbor. In
this case it iz important that the side of

he very slow 5o 05

MECHANICS

the wheel enntacts the Siaiglder io sqLaTe
I with the work =susloce. As noted in Fig
17, bores of the collors have to be ground
N3 in. larger than thelr echeal size ta

avodd lnteral errors

Ewfore you atbempt  procision  Lurning
andd grinding check aver »our lathe thor-
aughly Toat alinement of centers amel

cheek headuiock |I-l:|
A nnd end play.,

1gs for both lonse-
¥itbiration imparted ta
tha lathe through the drive belt from g

countershaft or due to a springy, uneven
Aoor will malke it difficult to work within
gpecified Dimits. SBhould such ecenditions
exist, they must be correcied.

Swivel Tool Post on Lathe Simplifies Radius-Turning Jobs

Turning duplicate radil, either concave
aF gimvex, willvin narrow lmita 18 6 ﬂmp'le
job with this swivel toal post made from
cold-rolled stock, I is mounbed in the
T-stot of the compound slide rest, which is
turned M degress or parallel to thie ways
of the lathe, so that the screw can be used
to regulate the depth of the cut. For con-
chve cuts, the devies i3 sdjusted so that
when the swivel srm, holding e feol post,
in swuny from side fo side, with the fln-
pers, the cubler will describe an are ahesd
of the swivel peint. For conves cuts, Uhe
adjustment is just the reverss, the are da-
reribed being behind the swivel paint, in
which cose the dool post s moved fo the
rear hole. Shims between the base plate
and the top of the T-shot regulate the
lwnight of the culler. Kerping the swivel
balt and the top of the base plate well alled
will mpko for cnsy cperntion. The deaws
ings give cenalrieticn detalls and dimen-
sions—H. G.Bullard, Monterey Park, Callf,



POPULAR MECHANICS

Lathe Sandlng Tal:-le Fits Toolpost Hnldf,:r

i

When squaring up small picces of stock
on o lathe sanding disk it is wery often an
advantage 1o have a tabkle that can he ad-
Justed easily and quickly 1o tho host wark-
ing hosght in relation to the disk, Made
fram A plecs af plywond of & convenient

size, n shart length of plpe and o fange,
vou have a table that 5= adjustable bath
vertically and harizentally, The tsolmst
bnee forema the bolder, and the sanding ga-
bile iz held in the desired position by sim-
ply Funnieg up the clamp screw,

Trick of Quickly Sm!ntg a Number of Emreiﬂpes By Hand

raners of small shops and
stores wha occasionnlly hawe a
number af ervelopes 1o seal, bui
have ne machine for the job, an
sove Lime by land-sealing them
ns fallows: Bumnch a number of
thesn and then spread them as
indicated in the first position of
the drawing. FPush a ruler, edpe
down, over the flaps, using one
hand to keep them from slipping.
Then wet the gummed cdges
with o cauple of srokes of a wet
sponge and i the rubsr straight
up. To close the flaps, tuen ayer
each envelope s indicated by
steps 1 to 5 and stack i, flap
down, an a pile, applving pres-
sure before the gum deies,

- MILL PURWED DVER FLAPS. - " : =1
ey HE

— gl i- H

S a4 i
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Wood Impregnated with Arsenated Petroleum Oil Ts Safe from Rot

Arsenated peitoleam oil has been found
a1 pood substitute for coal-iar creosofe to
prodect wood against fungl or wood=boring
insecls. The oil costs much less than cren-
mote; and is prepared by mixing arsemous
chloride, 1 Ib., and diphenplamine, 1 Kb,
with fuel oil, 42 gals. When waod Is lms

pregnated with the mixtbure. it is poison-
ous to insects and the pores are sealed
against the peoetration of moisture, which
iz necessary for the growih of fungi. The
waork can be dipped in the liguid or the
Latter can be applied with a large brush.
—G. Bl Wood, New York.



