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FOREWORD

HENDEY LATHES are precision lathes, and as
such should be given the care and consideration
that any fine piece of workmanship merits.

The Hendey Machine Company has been man-
ulacturing machinery since 1874, and the spirit
and high standards of the founder, Henry J.

Hendey, still guide and dominate management
and men with the steadfast purpose of producing
the best rhat can be made. , WE dre ever
striving to live up to the high reputation which
has been the priceless possession of The Hendey
Machine Company lor many vears.




INDEX

Part Puaje
Aprons . o - - ARSI s 4
Bearings for apindles . . . . 22
Chaort, decimal . : ] B0
Chart, meLric ednversion 3 Al
Chucks, step : : ]

['.'.I.nmrqng mechanism (or cross
slicle i

Cluteh, adjustments of ] 18
Collers, spring « » - « ¢ = =+ BA~69
Cone heads, Sectlons . .+ - 16—-28
Cutting specds . . il B
Cutting lubricants . . ; a5
Decimal equivalents - : AN

Crefinitions wsed in heat treat-
ing . - Sl BeBT

Dial, [hn:ad »:hasl.n;,. T e 4
Erccting floor -+ . =« o0 10
Factories, view ol . . . . 3
Formulas for thread cutting . 38-4!
Gear boxes . A 1]
(ear changes' .. - - i 45
Hurdness conversion thl: i A4
eadstocks, geared . . 418
ldentification plate; cone head  6-7

Identification  plate, gr:ur:d
head . . . ; 45

Inchexes, English pn.n:h(:'t i 37
Indexes, extrd chonge gears . 42=44
|Adexes, metrie transposing . 404
Installing new lathe T 12
Lathe, cone head . .+ .+ - [

Part

Lathe, 4-C manufncturing .
Lathes, geared head
Leveling Inthe
Muchimeability ratings
bnp, Scuthern Mew England 88
Sodillmeter coquivalents
hAultiple threads

Moses, spindle R G
Olils for cutting metals
Operations, shop

Quick whhdruwmg attach-
ment TR,

Reheving auachn-rcnt
Feversing mechanism; apron .
Scraping beds and carriages

Scrolls, cutting AL A

Spacing auachmmt for car-
riage . . {

Spindle EIE!]LLE[ITH.‘HL'F cone
heads

Spindle s:djus.tmmts p_cared
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Machines Are Manufactured

See How We Build for Quality

1938

An Airplane View of the Plant of The Hendey Machine Company,

Where Hendey Lathes, Shapers, and Centering

Our Doors Are Open to Men Who Are Interested to
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Lathe Chart

18-speed Geared Fead

Nos

I Maotor eabinet

1 Ventllating cover

3 Door for end of cabinet

4 Push Butten station for motar,
§ Knob for end door

b Dirip pan,

7 Main gear box.

& Ol level gage.

9 Feed gear chanpe lever,
10 3-speed outer gear box
1 Door v gear train.
|2 Speed gear change lever.

13 Thread index plate,

14 Tool pan.
13 Transmission guard, top.
16 Sliding feed gear fever,
B2 Ol level gage for rear bearing
18 Lever for sliding gears on MNo. 3

shalt

19 Index plate for spindle speeds.

20 Lever for sliding gears on Mo, I

shalt,
21 Ol level page for speed Bearing
21 Lever for spindle driving clutch
13 Inspection hele cover
24 Headstock casting,
25 Hendstock cover
2 Ol level goge Tor front bearing.
7 I}riwng F'Inlnl’r:: o 5| vrdle
28 Live center
29 Carrlage
M Cuiek withdrawing handle
3 Cross leed hand wheel
31 Toal post and wrench
13 Commpound rese,

Mrs

¥4 Crank for C R. feed scrow

15 Binding lever for cross slicde b

16 T, Anc swivel bar secter

W Clump for T, A, slicke

I8 Tail spindle center

39 Tailsioek spindle.

4 Binder handle lor T, 5. spindle

4l Top hall of wil stock,

41 Bearing cap for T. 5, sorew

431 Hand  wheel for T. 5. spindle
SCruw’.

44 Clamping lever for wailstock

43 Tailstock saddle or block.

46 Ways of bed

47 EBEnd bearing for lead serew.

48 Lead scrow

49 Bed casting.

50 End bracket for 5. and R, rods

51 Apron reverse rod

52 Pan to-bed leg

33 Chip pan.

S4 Cabinet leg, pan to-floor

55 Automatic stop dog.

it Automatic stop-rod

57 Aprom reverse lever

58 Apron,

59 Lever lor cross feed

ol) Lever for hall nuts on L., 5

6l Control lever lor driving clutech

62 lever for longicudin feed

B Ol level gage for apron resecvoir

B4 Apron hand wheel

b Automatic stop dog.

&b Control lever for driving clutch,

&7 Magneric starter (or motor
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Lathe Chart

(Cone Head)

)

Cabinet legs 8 Front bed leg

Chip pun 20 Reverse rod

Rear bed leg 294 Reversa rod bell crank
Lathe bed 3 Apron reverse lever

Ways of bed 3 Cross leed knob

Heud stock A2 Racl pinion eccentric lever
Tail stock top 33 Apron hand wheel

Tail stock base 34 Longitudingl feed knob

25

%
\ — '5&.
W e =y B Ga e e e

iz

Apron 35 Lead sorew

-
(=]

Carriage M Lead screw hall nucs lever

Rs

32 31 36

Main [eed gear box 37 Micrometer carriage stop

P
o

d-speed outer gear box 38 Tail stock binding lever

Headsrock cone 384 Tl scock hand wheel

27
&

CGear guards 30 Tail stock barrel cap
Bacle gear lever 40 Tuil stock spindle

33
&

[=.]

Feed gear lever 41 Tail stock center

26

|
1

il hole cups 42 Tail stock spindle binding: lever

o

Spindle bearing collar 43 Taper sttachment setting kneh

k=

[3iving plate 44 Comp. rest slide

I

]

i

l 1

!

i —ﬁ 14

3
=

Hend center 45 Comp. rest feed crank

kel

apeied gear change lever g Crod alide ond taper attachment
Feed pear chumge lever banler
Thread index 47 Tanl post

Tesal pan 44 Tool post collur

Antomatic stop rod Cross feed serew handle
Stop rod atops 50 Threading stop rod
Adjustable feed stop 51 Taper attuchment binding bole
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Hand scraping the ways of a lathe bed. When finished must
hold tissue paper ar center and both ends of long straight edge:
Note: Accurate leveling always precedes scraping.
Supplementary test of scraped lathe bed with long straight edge
mounted on cross parallels, in turn carried on precision Vee
blocks placed on the bed Vees, This test enables the inspector to
take diagonal readings on the bed to show if it is parallel and
straight at all corners,

Fage eight 1113
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Seraping carriage to lathe bed. This follows the scraping and test-
ing of bed ways shown on page 8,

The men who make up the Hendey hand scraper personnel are
veterans and acknowledged experts in their line.

Testing alignment of inside ways for tailstock with outer ways
after carriage has been finished seraped to bed,

Page nine
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rtment on the right.

left, shaper depa

v 80" wide by 360" long; is serviced by one 10-ton bridge

1
ot

Yproximate

B

This floor isar
crane traveling full

length of floor, and five gantry cranes.

Testing Spindle
Alignment
Test, takingalignment
of spindle with ways
of bed. This test uses
proof bar 12" long,
having three turning
collars, one each close
tospincdle nose, incen-
ter, and at outer end
The finest possible
chip is taken owver
the eollars with keen
edpe toal, after which
they are micrometer-

calipered to learn variation, if any, in their diameters. A limit
of variation of .0005" is allowed (but very seldom reached)
between collar at nose and the one at outer end, and rust show
larze at outer end, to offset possible spring of bar away from tool,
and to faver hole in any boring operation running small at

spindle end.

Face Plate Align-
ment

Second test shows
alignment of cross
slide travel with spin-
dle and is raken after
spindle alignment has
been praved. The
straight=cdpge-tissuc-
paper test used shows
in the majority of
cases a perlectly Mat
late after the same
Eas. been faced with
tool, A slight wvaria-
tion is allowed, how-
ever, toward concave
on the plate not ex-
ceeding 00075",
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A= CaAnpIAGE WIPERS
B-Enet oF ThiL STasd
C=BEen Wavs
D=Lcan Scagw
E=Hacr MuTs

Instructions for Installing a New Lathe

When the machine has been removed from its crate it should be
placed in the location where 1t is 1o be used, The next stepisa
thorough cleaning of the machine to remove all slushing grease
and dirt. This job must be done with the utmost care. b erosene
is a good cleaning -agent, besides being eccnomical. Particular
attention must be given to the ways of the bed and the wipers on
the ends of the carriage, both front and rear of the tailstock block
where it contacts on the bed, to make sure that no.gnt is allowed
to lodge between these surfaces. (Mote indexed cut [or refer-
ences,) Of equal importance is the care used in eleaning the lead
sorew and hall auts. Any dirt allowed to remain on these parts
will seriously uffece the life and accuracy of the same, therehy
impairing pood thread cutting

Temperature adjustment, [ the machine has traveled to
destination through a period of cold weather it should be allowed
time to come to room temperature before being used. Lhe periad
required to secure this unity of temperature may be several hours
or even a day or two,

Page hwelve

A lathe to do aceurate work must be accurately leveled in

position Tevinsure this an accurate and sensitive spirit level muse

b used, This leveling must be done at both ends across the bed
andd leapehwise ns well, Leveling lurthermore should be checled
at incervals o make sure v is Being maintained.,

Mote wedges under Nonges and level on end ol bed at rear
of tailstock,
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Multiple Dise Clutch Driving Mechanism for 12%-14%-16"%, . =]
18-Speed Geared Head Lathes

Tao Take the Clutch Unit Apart

Remve the end cop C16-5663,

Remove the pulley guard P16567T which i hebd by cajy serews through the

hausbng ange.

emmove the lock tnut on the end of shatt 165670, This will allow the fllers,
outhonrd bollghenring ancl pulley with (s bearings to slide off the pholt.

Befare nitempring 1o remove the cluech proper, ] the clurch lewer pin

[ 64514, This plawill allow thie cloreh lever D14-4984 1o drop through the m
ppentog in the lower part o the housing: The pin Bl1o-4519 is held in place

by o headlesy ser screw on he under side of the outer boss.

ith the brake plote Bi6-5746, and m

& The clutch con be removed together w

hrake dise Bl6-5606, q::
The clutch houding i& fustened 1o thi headstock by copoacrews logneed on

the inside of the housing

7 The shafe will remain in s cradle bearings.

Page eeghtesn
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18-Inch, 12-Speed Geared Head Lathe

Hendey 187, 20" and 24" geared head lathes are alike in general
details. They have 12 changes of spindle speeds, and spindle may
be fitted with anti-friction or Hendey standard bearings. Head-
stocks are automatically lubricated. Apron feeds are quick acting,
lever operated. Longitudinal feed and thread cutting have Sllh:l."i
stop preventing dual engagement, Serolls can be cut with upr::r.l
cross feed. Any pitch on the index plate muldpliedgby 12 will
give the corresponding cross feed pitch. Aprons have an oil
reservoir with pump for automarically lubricating the gearing
and shaft bearings. This same system supplies force feed lubrica-
vion to the carrigge and cross slide ways. An oil sight level goge
is affixed to the front of apron.

Lead screws are 2 per inch.

Puage ninetesn
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Hendey lathe spindles are made from high carbon alloy steel

forgings, and are properly heat-treated Lo secure necessary rigicl-
ity and maximum resistance Lo wear, Mormal Range of Spindle Speeds for Hendey Cone

Gieared Head Lathes

%H- : ﬂ!i J"- Jw Cone Head Lathes

Spindle bearings for Cieared Head Lathes are optional. Customer
has the choice of Hendey stanclard taper journals running in an- 2 i L - ) TR P M
nular ring oiling bearings, or, super-precision anti-friction bearings g R . _ . 492 1 PM

-8 11 ML

in cither ball or roller type. e
Hendey precision, the aceepted standard for engine lathe i - R G N L -5 M
requirements, is guaranteed with either Lype ol bearing ] e R et o wea i 450 R P.M

195 R P.M.

Geared Head Lathes

Anti-friction bearings are mounted double opposed, pre-loaded, . g High Range . . . . . - . . . . . . 191000RPM
and are recommended for high speeds and heavy duty. ; . Low Range I3 TORPM
Tencley aier earings are automatically ring giled from -
ooy, taee COAings BTE iC e G 4 MighRange . . .. .. ... ... [9-1000RPM
reservoir under either bearing. The super-precision. anti-lriction ! o
: : e : i Lew Range ! : o | [2- 635 R PR
bearings are oiled by tracking through the oil in reservairs,
Ihgh Range | - ) ' L [G= 1000 2 P KA

Low Bange ; . = G52 RPN
ormal ’ [G= S70 R P M
MNorenal ; P 4= 560 1R P M
MNermial ; : A= S0l 1P M

High Range . ' | 200 1R PR

1 hree oil sight gages are plaged on the headstock casting, one at :
o okl I Loowe Rdnge . = . . : - G55

each i‘t‘.éll'”'l!',. j|_|'|,|._| one in the center [ear Lhe 5:"—1l"IL||L' drive gcaring,
to check the amount of oil in use. Sight gages for spindle bearings

come on the geared heads only

Page hwenty-three
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4-C Lathe

A heavy duty manufacturing lache with a swing of 1675

o

over the

ways. It has 12 spindle speeds. The headstock is equipped with
anti-friction bearings throughout Motor is flange mounted on the
end of headstock casting and coupled to drive shalt of head through
multiple disc clutch, controlled from the lathe apron

The gear box mechanism is partly revealed in the open treat-
ment of the cover |n the left compartment there are four primary
speeds, which combine with the seven in the cone to dive 28
changes. running in the standard group, 234 to 40 threads per inch

H'I.f. heavy duty tail stock furnished with this lathe has a spindle
414" dia., and travel of 934" This spindle may also be furnished
with a quill mounting for center running in precision anti-friction
hearings, See sectional cut

Further details of this lathe are given in bulletin of 4-C lathe,
SUHIL OR regquest.

Page trenty-four

4-C Lathe

Speedd prapsmission gear and shafts, together with spindle snd
bearings, and the [eed pear group as assembled in the 4C lathe
headstock.

All splined shafts and gears-are made of oiled hardened allow
steel, properly heat treated to secure the best results in toughness
arid resistance to wear. Gear teeth are finished for corréctness of
tooth profile after tempering. Sliding gears and related shafts are
rultiple splined (rom the solid. The spindie is forged from alloy
steel and oil quenched to secure proper prain structure and stiff-
ness: The |2 speed changes to spindle are effected cirectly through
|3 mears

!Ey using mators of different speeds and making changes in the
pear ratio indicated et A and B o ronge of spindle speeds j8 ayvail-
abbe az follows

MMotor Speed Spindle Speeds
- (37 min
1300 14 B WA - B0
351000
H R AR Y]

2= RO min
| 500 =, 12 8, 251000
301 206

FROG R P A 25100
30-1200

speed 13- 535

Q00- 1800 R P kA 261057 )
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Secrinnal view of headstock For 127-147-18" Cone Head Lathes.

Lathe Headstock is the Hendev tic bar pattern, with anrular housings
for spindle brarings

Spindle 13 made from heat treated alloy steel [orging to controlled hard
rigss speoifications, insuring ample rigldity and minimuom wear in bearings

after vears.of service

()
LI ]

Suindle Journals are both taper, The rear journul s in the form o
splined sleeve which permits independent ndjustrment in bearings. This allows
for ordinary contraction or expansion of spindle without disturbing the

Furnliyg adjustmaent

Reorivgs are Annular (ope-picte), ard are nutomotically oiled with ring
olters from lirge reservoirs in housings, A eonstant stream ol ol i suipplied

oy bearivgs while spindle vorunning, ard a riple prosdslon i rmache for collecting

nncd returning the oil l..!fl|' L0 L reservoirs

End Thrust, All end threst s token on face of front beoaring throvgh a
hardened and ground steel eollor interposed between fnge of bearing il
[his thrust eollar s carefully szl 20 thot spindle will not

sprclle collo
L neither will 1 shiske when

wedpe in it tuper bearing under heavy end thre
rurping free, This running adjustment once pnade s retained for an indefnite
time as the wear, iFany, is uniform over taper bearing uncl thrust surlaces,

and may be taken up with collar and check nuts 5-1, 5-1.

Page twenty-siz

Spindle and Bearings Assembly for 12'-14"-16" Cone
Head Lathes

Key A—Threaded collar for {rone bearing.,
l—Adjustingeollar Tor tene jourmul,
-2 —Thrust collar (o reire, journal,
|
!

{
-

Sl B-2=—Adjusting collurs for -.plndlu' eried thrust
:‘:pil 1l
Front thrust collar
3 Front hearing,
=lromit bearing ol ring
S Threaded collar for front Fearing rea
fr—Spindle sleeve carrying cone pulley
T—00l hole sprinig cover [or sleeve,
S~—Rear bearing.
9—R.ear bearing oil ring.
[0-Rear journal sleeve.
IH1—Threaded collar for end of Spinclle

M Jarge measureof the success of Headey Lathes has been found he -

] 135 Deen foundcl i the spin

dle and bearing construction, wicth its lomg life amd comparative freedom from
WCHT

Feyved to but shiding on cthe spainclle s o Iory wleeve (65, On this sleeve re-
valyves the cone driving pulley. Ol is fed o the palley benrings through' oil

A i gt . = 7Y Thes Wy, . -'
hole in {lanpe of sleeve Ij o The pulley engages with face gear through locking
pirtin the usual way and so imparts dircer drive te the spindle, Thi hoad has
ahso the austomary buck wenr,
bend Acustmuent of Spindle s obtaned by ercans of eollae and ghécle nuts

T .

fer= b aed) oryspindle dn front ol rear bearing. The nuts push forward the long
aleeve Teathered to the spincle e abutting apainst tie hubaf the Tuee pens
which i In buen pushecd agiinst the lront bearing thereby drawing the spindle
bacloward,

e rarmove the Spindle from | lenclstiagle, tale ofl collar of fronr Bearirg (A5
the guardd over end ol spinclle, the callue (113 then by tering hack the collors
(51, 521, und at the same time driving the spindle forwnrd: with u soft homs
mer; 1t may be remowved.

essary to Remove a Bearing, Afrer taling out the spindle and the

‘-|l'-"-'<:_ lorming the rear Journal, the giling ring must then be ralsed Up N its

slot : JJ hen 1h'.l' bearing may be driven out by usine a block of wood which
should be nearly the diametar of the beuring,
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Sectional view of headstock for 187-207-24" Cone Head Lathes,

Lathe Headstock is the Hendey tie bar pattern, with annular housings
{or spindle bearings.

Spindle is made from heat treated altoy steel Fnr[:::-n[,r to controlled I'@u‘d-
ness specifications, insuring ample rigidity and minimun wear in bearings
after yvears ol service

Spi'nd'le Journals are both taper, The Tear journnl s in '.]113_ form of a
splined sleeve which permits independent il justment in Il,w::urna;.r_l_'. T his allows
for ordinary contraction or expansion of spindle without disturbing the
running adjustment.

Beorings are Anrwlor {one-piece), and are automaticolly ailed with nng
ailers from lnege resorviics in hiousings. A constant SURed af ol is supplied
to bearings while spindle i running, and ample provision is e for collecting
and recurning the ol drip to the reservairs,

End Thrust. Al erel thrust s taken on face of front benring through o
hordence and ground steel colli interpased Between face ol beuringg and
apindle collur. This throse eollar s earelully sizec mo thae spindle will not
wedee i ics caper bearng uncler heavy end thrust neither will je shoke when
||u-.|I||||:: (ree. This running ocjustment once mnde 13 retnined for an indelinite
tirie o the wenr, i .'|r11,'. s urnform over toper Bearing wncl thoust suriaces,
il vy e taken up with collar :

mlll'umr.f‘::-'lc lel:t:.n ]'E:ul' the ntermedinee feed bevel i mounted inon horks
zantal position, The cone also runs direct on the spindle. Thisis standard proc-
tice, and is comsistent with the larger swings and slower spindle speeds
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Spindle and Bearings Assembly for 18"-20"-24" Hendey
Cone Head Lathes

Thrended collar for [ront bearing

Key A
E—Adpating collar {or cone palley.

E-2—End thrust collar for cone pulley.
I—Adjusting collar for rear journal.
|-3—Thrust coller for rear journal.
L—Adjusting coller for spindle end chruse,
[—Spindle.
2—Spindle thrust collar.
F—Front spindle bearing,
4—0iling ring.
S—=Threaded collar for ront bearing rear,
d—Rear spindle bearing.
9—0iling ring.

I —Rear slceve journnl,

End Flay of Spindle is tnken up and adjusted by collar L, This coflar thruses
through spindle gear |, réar journal adjusting collars 1 and 1-2 agains Aanged
enc of rear bearing 8. This end adjustment is governed by the erid theget at
fraant II"'Irll'l.". It 5 o be noted that the oear joarnil his inclepencent il | L1st-
ment i its Bearig,

Yo Remove the Spindle (rom Heidstock, tale off collar of front bearving ot
A, the guard 1<, aned the collar L; chen, by rurning back the collar £, at the
same time driving the spindle forward with o babbite hammer, it may be
removied, In replaging i, turn up the collar E untll che Tace pear hub is clipht
against the bearing &, then twrn the collor £ back enowgh to allow the cone
pulley to run free, The gear J oy now be put onand che collar Lo ad jusced o
tike up the end play of spindle. The rear jourmal (s keved w but slides oh the
spincle and is o justed by curning the collar | forward or baclowurd us miy be
neocled

H Ever Negessary 1o Remeve o Bearing, rake out the spindle and the sleeve
forming rear journal, then raise up the oil ring e its &élot, and, with o block of

wood and a lipht hammer, the bearing may be driven ouf,
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Quick Withdrawing Atta chment

Quick withdrawing artachment is regular equipment for 127, 147
and 16" 18-speed geared head lathes This attachment is controlled
kv means of ball handle shown in pasition-al left front cormer of
<lide. and pives 18" of travel to the slhide. Tis purpose is to rapidly
kack out the tool At crcl of eut as in thread cutting  When Rt
intended to be used, the two holts frant of compound rest are
to be tiphtened so as to bind shide with the long steel connecting

bar underneath,  See cut papge 31

Elevated position of compound rest crank handle gives ample
L ne € e
hand clearance at any anghe Compounc rest {eed has graduated

dial reading te thousandths.

Fage thirty

Clamping Device for Binding Cross Slide to Taper
Attachment Slide, for 127, 14" and 16"
18-Speed Geared Head Lathes

The ball end lever is elevated for convenience in handling when the

work is large in diameter. Connection between slide on taper attach-
ment and the cross slide is with a flat steel bar which passes through
the slide and is clamped to it by the two hex head bolts shown in
frant of compound rest, This flat steel bar is slotted to receive the

binding stud which in turn passes through the eye of a block
carrying the end of cross feed screw and is finally firmly seated |n
the top of the taper slide. With the top binding cap tightened
down there is no possibility of backlash between cross slide and
taper attachment slide. This clamping device also used on |87,
20" and 24" geared head lathes with regular cross slide
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Double Wall Safety Type Aprons for Hendey

Apron for 127, 14* and 167 18-speed Geared Head Lathes

Aprons for geared head lathes have {riction drive for feeds as standard r:qu.i.p-
ment, These feeds have lever action and quick release thiough spring
aceeleration. These aprons have oil reservoir with sight 'Im-e1_gag:. a pump for
foree feed to bearings in apron, while gears are splash oiled, This samu SYSLE
furnishes autnmatic lubrication to cartiage ways on bed and cross slide ways,

Apron for 187, 20" and 24" 12-speed Geared Hend Lathes

Page thirty-two

All shafts have outboard bearings. The inner wall which supports the out-
board bearings forms a pocliet for oil reservoir for gearing lubrlcacion. The
rack pinien has an cuthoard bearing mioking it impossible for pinion to be
strained out of alignment with rack

The rack pinion is carried on eccentric shaft, and can be disconnected from
rack for screw cutting by turning small lever on face of apron back of hand
wheel. This allows carriage to run free and reduces strain in driving mechanism
tooa mHnimum,

The lengitudinal feed and screw cutting mechanisms have a safety stop,
Before the half nurs can be engaped with screw for thread cutting the feed
must be out, and likewise the hall nuts must be off the screw beiore the [eed
can be operated. Feed worms are hardened,

Agprans for cone head lathes have friction feeds. They have an oil reservoir

for gear lubrication, while feed worns, worm bearings and lead screw between
worms are hand oiled,
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Cutting Scrolls with Apron Cross Feed

The feed mechamsm of Hendey lathe aprons makes it possible to
cut scrolls or spirals as follows: One turn of lead screw advances
the feed exactly 1-24*, When the lead screw has 6 threads per
inch the rate of feed is equal to the reading on the index multi-
plied by 4 (6x4=24), Example: To cut a scroll of 16 threads
per inch with a 6 pitch lead screw, the gear box handles are
placed in position indicating 4 threads, and the cross feed when
engaged will travel at the proper rate tocut a seroll of 16 threads
per inch

When the lead screw has 4 threads per inch the rate of feed is
equal to the reading on index multiplied by 6 (43X 6=24),

When the lead screw has 2 threads per inch the rate of feed is
equal to the reading on index multiplied by 12 (2X12=24)

Changes in lead of crass-feed for scroll cutting are made in the
same manner as for changes in thread cutting.

Increasing Range of Taper Attachment Through
Apron Feed
The cross-feed and screw-cutting mechanism of this apron are so
designed that they can be used to increase the range of the taper
attachment, Selecting a thread fine enough to be used as a feed
and engaging the cross-Teed at the same time the raper formed will
Be exactly 67 o the foot

In turning steep tapers, the simultaneous operation of the
screw cutting with the eross-feed and using the taver attachment
in combination will give tapers up to 97 to the foot, [t is to be
noted that the range of the taper artachment ulone is up to " i
the Toot

1f the longitudinal and cross-feeds are loth engieped, the teol
will follow a path forming an angle 45 degrees with the center
line.

[y using the taper attachment in combination with these two
[eeds, the angle can be increased or decreased sufficiently to form
4 minimum angle of 41 degrees, and a maximum angle of 484
deprees,
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HELPS ON THREAD CUTTING FOR USERS OF
HENDEY LATHES

Together with Formulas and Charts for
Threads Not Shown on the Indexes,
und Gearing Required for the Same,

In eutcing threads in Hendev lathes a certain amount of prepara-

[It: tion is necessary. To begin with, the ways of the lathe and lead

screw should be carelully cleaned and then oiled to insure right
aperating conditions. Never start a job of thread cutting with an
accumulation of chips from previous turning on the bed and
carriage Inspect the lead screw to see there is nothing lodged in
its threads to interfere with the proper closing of the hall nuts,
I'he threading tool should be sharp and tested for accurate form
reguired. The tool should be set on the center line, which can
F.L".CIL".I|:1-' Be done by using the line on the tailstock spindle applied
for this purpose,

8] ILting speeds and feeds will vary somewhat depending upon
whether you are roughing or finishing. Thread finishing canno
be unduly hurried, either through speeds that are ton fast or
feeds that are too coarse, for if the worle overheats then the
correctness of the lead will be lost, and the finish of the thread
poor. A liberal use of vool lube depending upon the kind of !1I:!.[n:'-

rial being eut should be made at all cimes. On long screws this
can best be applied through a feed line traveling with the carriage,
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Quick Change Gear Boxes for Hendey Lathes

For Cone Head and 12-speed Geared Head Lathes

Hendey Lathes were the first to have o commercially suecesslul equipment of
quick 1.:hu|1pr,r gearing. These lathes were first present ed in the vear . 1892, end
have since become more widely known and used than any other n!-,uu'.l-. change
gear lathe made. This Quick Change Gear Linit, made under W [_-". \'nr ton
patents, consists of a 1l-gear cone carried in the main gear box, with -‘1"5_1!3'!H
rocker gear and one operating haridle for securing the 12-speed chang::?. Ihe
ourer or compound box pives three nitial speedds 1o the rocker pear in the
main box, furnishing 56 différent changes af speeds Tor threads and feeds. none
being duplicates, This standard range is notl the limit of L.h-: pear box ium.rl:ver

for with extra pick-ofl gears applied in the leed gear train, the numbser of ”fi'
ditional threads and feeds that can be secured is practically without limit.
Spe indexes pages 244

For 127, 14" and 16" 18-speed Geared Head Lothes

This gear box has anti-friction bearings for lead serew, compartment for moror
push button station | ol sump and cam driven pump il is piped o lead screw
and rocker shaft bearings and gear studs.
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Standard Index Plates Showing Normal Range of
Threads and Feeds

127 nnd 147 Lathes

FEEDS-I2 TIMES THREADS PER INCH

-
£
imp
l:'r:!
£
ol
===
£
[ oo
-
B3
o
I:FI
l:i".'ﬂ
E=3
| <=

8% and 20" Cone Head Lathes 187, 20" and 24" Geared Head Lathes

12% to 10" swing laches cut 14 to B0 threads per inch without gear chinnge,
18% to 247 Ipthes cue | to 56 withour gear change, Each lathe therefore cuts 36
threwds withoue gear change, no two of which are duplicates, In this list there
are very few froctional thrends, and these oree in the conrse run or confined
below 5 per inch,

v setring up for u given thresd, the fgures in the vertlen] columa, under the
word “hole,” refer to che 1, 3, 3 an outer gear bos. Thrends per toch in hori-
rontnl columnn nre divecely aver the notchey in the main gear box, To change
from one threwd o ang her (0 che hoddsoneal row, os from 7m0, simply bring
the lotchesl hondle direcely under 14, allowlog it o lock o place. To change
from one thread to anocher (0 a vertleal column, os from 32 eo 2, locane 1|||r1;||T|'
Iy witer genr box directly under figure arranged on the same horlzontal line an
thread desired, Any l.'||n.l3ll}l;|.‘ i canlly and i Iy mncle, nnd there is no oocnsion
o I.ZIIHirlE{ the wrang pitech, i chonges in the outer box are oo widely pepns
ented (41} not 1w be instanely. notlced, while the horzontal pliches can be
road in no ather woy thon direcely aver the conrrolling handle,

Additionnl threads obained with exirg chunge pears are shown on poges

Ad-Adk,

Newe, Where 187 and 207 laches bhave o4 per inch lead serew, rthe sead
and seceor gears hove 48 ond 48 teech respectively, nnd che fesds are 6 times
threacs per inch,
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Geaps £ F KN oo 727 o412 20" LATHE
& [ - . SR CEET bR e
im0 | b ol Y - e B AT - 1
3o l St | v CERSGHLM o+ 35T <1
J4T =ik -
Secron (4 | |E i TR TSk R, B |0,
L T GEan B WL 0T <2
i HAS 2 0N P i Al
LLEAD SORCWuPLR
|ME8 0K 1E e

Fom s 2e wiTh
+ PEA INCH Scrmow Oy

E 1 Fom 2 PER M SeREw
SEE OTHER TanLE

Posirion o GEARS
HAMDLE IN 3 HALE

Posirion or GEARS
HANGLE 14 %2 HoLE

PasiTion oF GEARS
HanpiE v L HaLE

Crans A UAVE 100, 50, 50 70 BS, &0, 55 J0, #5409, 35 L 30T ON I3 LATHE
. B T8 iAo F2 4844 40 36, 32, 2R-L 24T - 14 LIk LATHE
oL T8 T3S, 60 50 98, A2, 36, 300 2T A 24T - 184200 LATHE

Diagram of Feed Gears for 12%-14*-16%-18"-20"
Hendey Engine Lathes

Formulas for Figuring Gears for Threads Not Given in Index

First Formuli

When chenge i to be made st O Multiply 48 by mumber of threads per inch wanted and
divide the result by any number selected [rom Index preferihly e nesur numicer of threads per
ineh wnnted. The realt b5 the mumber of beech of gesr wanced for position _I_. enr 3, having
AR T 11 the remakt should ot ke awhole aumbser sebeoc another divitor rom Index

When change (4 to- b moce a8 ¥ Divide 48 by threads per ingh wanted and multiply result
by a rumber solected on Index as pbove :

Eximple: To fisd gear necessary to cut 17 threads per inch, maltiply 44 by 27 The resultis
1ave. Devele 12490 by P8, the nearcst muamber o A7 in Index . The resuldt s 46 WA AR Lhis
will not o, then divide 1206 by 24 The resull is 54 With Gear Box 1undle in podition to cut

per i d & 1 eut 2T Lhreads per inch
14 thrends per inch, and a 54 T Gear au . lache wi ' .

For sl ather threads gut, using same gears, divide 17 by 14 and maltiply the et by the

thread aliown on Indox cormeponding ta posltida of harsille

a9y
Exnmpie ;4 w3l =14 threads per inch

Second Formiila

Multiply thread wontod and s thread selected from Inidex by same number, selecting one
Vhat will glve nowhole numbser for penalt, wrd the number abtained by H’“III|‘.‘-:.‘1_\'|!'\-£| the f:'rtl_l!‘l.
namber 15 the pamber of tocthy wanted onoaced gr st D the othar one L l-hn: et on Sectar @k b

Eximpla U-'I.m.l.n.] o cut @ screw having 34 thireads per inch . We saleat 2 on Index) and il
iplying oy, sy, 14, we have

TR 24 =48 for gear onoatud or 13, sl

T) 14 = 86 for gonre on seglor ar O :

Oher threads obtained with the same setting of gears are determined nd shown on First
Formuls
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Diagram of Feed Gears for 18%-14" Lathes
with 1 per Inch Lead Screw

Leads

When a thread to beoout is given as o lead, put in threads per inch and wse che foregoing
farenala

In cases witere fractinaal threads are usch that even numbers cansat be obtained by changing
genry O nnd 3, a specinl menr moy be used Gt B chereby incraducing the gear Fointo the for-
trruls . Te this case several trinls seay be mecessary 1o nhtain the Jesired resuin,

Il we represent the rasmbers shown gn Tedex by O U Toemaba will be:
LR D=L !

ot Threacls per ek for leads —- =[Leadininches

E =D CLEE #i)
F la the only liewrwn gear in thid case: it las always the aaome aumbar of teeeh o E originnlly on
vhe Btk Co X ured B st ba sslecred by iranl

for threads per inchy

Formuila for Thread Cutting
Hlustratbon with & per inch Lend Screw
Thireds per Iroki Loead in Inches

G B L]
Fiktala in Mo 1 Hole: SRARXEXE _rn i Mandlein No. 1 Hole 20

=02 A M Kb

i

CXA XD

= Laacl

B A
=T P
= iy

LR T R o (e N R T Hanele |/ Mo, 2 Hole = d

fA RO
EE R

L3 F 4
%A

Handle in Mo 3 Flole =T.P.l Humde in Mo, 3 Flake w Lead

T A

Expmple for Moo 8 Holg 4B S0k T

=T R Exzamply for Mo, 3 Hloke e -
A0 XAl } RRIE R T RTOED
WIIHI 4 peeroineh Lead ."1_._r|,-.u-~ ropdnce & where |1 apgeirs by 4.

With 2 per ineh Lead Screws replace & whare 10 nppeaics by 2
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Metric Transposing Plates for 117-14" and 16" Latnes

Formula for Cutting Metric Threads with English Lead Screw & per In;
Using Transposing Gears ar C and [, 1 inch = 254 millimeters.
DxExiIxBxisd
1272 F 4 300
DXEXBX254
12T = F XA NG
DXEX4XBX254
12T XF XA X
12" and 14" Lathe E=120T F=72T 16° Lathe E=1007T F=68T

Handle in Mo, 1 hole
Handle in Mo: 2 hole -

Handle in- ™o, 3 hole

Formuln for Cutting Metric Threads with English Lead Screw 4 per In,
DXEXB X254 DX34 wPitch in
12T XERAXAd | Awd millimeters,

)3 E 3¢ B 25 D 2.4

DXEXBX254  DX24 o . o0

13T = WA XS A

DxExBX25.4 %4 [332 44

Feandle in MNo, 3 hole 177 % F %A X b - or ,.'.,. = P n ML 9
18" Lathe E=I128T F=04T 0° Lathe E=13¢T F=6371

Handle in ™Mo, 1 hale

Hondle in Mo, 2 hole
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Metric Transposing Plate for Lathes
with Lead Screw of 2 Per Inch.

Formula for Cutting Metric Threads on |.tL_1 hes with 2 per Inch Lead
Screw and 127 T Gear at Position © and Given Change Gear at I

4

= =Pitch i mm.
10 mumber on index

Example far ™Mo, 2 hole in outer gear box and fast position P é
to the right ol main gear box: D=30; and [ndex 4, Then 14— ° ik
) e
With handle in MNo, 3 hole and 24 ¢n the Index we have —====— =8 mm.

102 .5

In above examples 4 and 10 can be replaced by 2and 5ar 1 and 2.5,

To find gear wanted {or a certain metric pitch with other gears as above:

First: Zelect a number on Index giving a lead near the metric pitch wanred;
multiply. that humber by the m/m pitch wanted and the result by 10) then
divide by 4, and the result is mumber of teeth in gear at D {Gear box handles
must be in position for number selected on [ndex to cut thread required.)

Example: Wanted toout 3.6 mm. thread. T3 N 10 63 T far D
T perinch 'is near 3.6 mm., We have 4 - 4

If gear 63 T i3 not on hand or not satis- 533610 45 T for T
facrary try another position on Index, as 4 N

Other positions in pear box are abtained by the first formulao,

} 4 Specinl Transposing Gears

For Cutt Irge Leads Eaual to the Carculor Pitch Cor responding to the Differ-
ent LXametenl Pitckhes (n Common Llse,

Woe chn furnish for our new puttern luthes, o ser of thres gears which, when
placed o the |Illh". will enable the operator 1o cluse hobs b ing leid ol

[P
. Without ehanging uny gears after transponing geaes ure in pluce, the follow-
ing digenerral pitches are tronsposed into eircular picch
] .H,:l,-l} S ah 6ok, 108, 9,000 12,04, 16 IR, 20, 22,24, 26, 18, 32, 30,
40, 48, 50, o4 T2, B0 RE, 96, 104, 112, 128, 144, 160
I'he results obtained are more accuraote than if the velue of 7 is taken at
3.1416, these gears giving the value of 7 as 3, 141502,

(i8] or, in ather wurx.l-. l:l'.l.l-'.| Lo the |||||l.".-,1-L:-|||||r|,yI cireulon |'||l:-'.'h.
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Index for Extra Change Gears
18°-20°-24 " Lathes with 2 Pi Lead Screw

Applying Extra Change Gears

The extra change gears given on special indexes are applied
in position of gear marked € on sector as shown in illustration.
Further changes made at C-D-E will give an almost unlimiced
number af threads which it is possible to eut and not shown in
these tables. FFor threads not shown we are glad to select the
right gear for customer in order to avold error, When CRC N
[or this information please give serial number found on end of
lathe bed, also swing of lathe,

By the use of a standard set of transposing gears Hendey

lathes will chase hobs having lead equal to 4

diametral pitch
or equal to the circular pitch corresponding to any diametral
piteh from 3 to 160. The results obrained are more sccurate than
if the value of m is taken as 3.1416,these gears giving the value
of mas 3.141502,
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Instructions for the Use of Graduations on Rear Spindle
Collar for Cutting Multiple Threads

The rear spindle collar which is visible at all times has been provided with
graduations indicating §, &, §, and § turn from zero .

These graduations, when matched with the fixed zero mark provided on the
adjacent casting, give a handy and accurate mearis of indexing the spindle
for two, three, four, or six start thireacl: .

For example, to index 8 multiple start thread with three starts the process
would be as follows:

1st. Cut the initial thread regardless of the index;

2ad. Then without disturbing the relation between the spindle and feed
train, rotate the spindle by hand until the zero.in the index is opposite the zera
on the casting, 4 i

drd. Disenpope slip gear marked to, 2 in the sketch by means of sma
ball handle lrom gear Moo 1,

Ath. With gear Mo, 2 disengaged, rorate spindle by hand until the § on the
index is opposite the zerd on the casting.

Sth, Re-engoge jrears MNoe, 2 and Mo, | and proceed with cutting the seeond
thread, In resengaging Mo, 2 and Mo, 1, It may prove necessury Lo oacillote
gear Mo, 1 very alightly to effect engajgement bur eare should be ured to sce
that the griduartions on ensting nnd collar gre in alignment when enjgipement 18
elfected o

itk The indexing for the third thrend |s done by repeating in the same order
the operations second to Afth inclusive , .

Although this handier index had been proy ided for thready w1|}! twes, three,
four and six storts, inds selll possible 1o greurately index for nine, paelve,
elphteen and thirty-six seart threads by removing the cap on the gear gubrd
marked % In the sketeh and counting the teeth on gear [No. 1 as hererolore.

Gears Mo, 1 and Mo, 3 have 36 teeth on all sizes of Hendey Lathes.
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Thread Chasing Dial on End of Carriage

This attachment is not regularly furnished on Hendey Lathes,
as it in a way duplicates the uses of the automatic carriage stop,
apron reverse and micrometer carriage stop. A worm gear in
the lower end of the bracker when engaged with the lead screw
at the time of thread cutting is caused to rotate with the travel
of carriage. This gear is connected with the graduated dial on
top of the fixture so that the dial rotates in unison with the worm
pear. With the lead screw brought to rest at the end of a thread
through the automatic stop the carrlage can then be run back
by hand to a pre-determined starting point for che beginning
of the cut, and a selection made on the dial graduacions av which
point the hall nuts may readily be re-engapged with the lead
serew and the screw starced by means of the apron reversing
lever, When not in use the worm gear is swung free of the screw.
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Automatic Stop for Carriage

This attachment automatically disengoges sliding clutch and works in con-
Junction with the Apron Reversing Mechanism

e actachiment cofsists of e rod running the length of lathe bed and passing
through & bracket steached to bottom of apron. At the head end, this rod
connectys with bell erunle ond reversing clutch, On ehe rod, either sicle of npron
I o stop dog which can be clamped ot anv point, which, when Barought into
contoct with the apron brocket by travel of carriage, serves to carry rod [ars
word in line of trovel until cluteh is thrown free (0 head, Stopping gear traln,
nnd the lead sorew ond carriage travel.

It in of the utimost value in thread cutting or boring to a required
length or depth, working to and from shoulders, or in turning & num-
ber of pleces to a given length.

In the accompanying disgram and sectional view are shown the cronks and
linkage cannecting both automatic stop rod and reverse rad with [eed reversing
clutch Blo-24495,

Page fortv-gight

Accompanying illustration of thread eutting demonstrates
the value of Apron Reverse and Automatic Stop Mechanisms
of our lathes. Threads are cut to and from shoulders wich ease
and certainty, whether they are internal or external, right or
left hand,

Carriage Reversing Mechanism

This feature enables operator to control the direction of travel of
lathe carriage at will from apron. It is one of the most convenient
and practical attachments to be had on a lathe. [t does away
with the working of countershalt shipper for reversing.

This attachment consists of a sliding clurch, working between
reversing bevels of lathe head, the clutch being connected by
bell erank with reversing rod running length of bed, and operated
by lever attached to the side of apron,

The engagement of clurch gives forward and reverse travel
to lathe carriage through train of gearing and lead screw, doing
away with necessity of backing belt, allowing spindle to run in
one direction, and giving double the number of spindle speeds
with countershaft by running both counter belts in cutting
direction,

[t is to be noted that in all uses of Apron Reverse and Automatic
Stop Mechanisms, the spindle rotates in one direction only,
there being no necessity to reverse the same.
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Carriage Stop for
Hendey Lathe
This stop is valuable as a
Micrometer Spacing  At-
tachment, The spindle is
enpine lathe threaded 20
per inch, and kourled nut
has 50 graduations read-
ingin thousandtbhs Spindle
has travel in excess of one
inch, The stop can be used
inaccurately spacing
graoves, or in squaring off
any desired thickness ol
metal from lace plate, ete,

Directions for Use of Carriage Stop
For Quick Return in Cutting Long Threads

Set Automatic Stop to stop tool &t finished end of cut. Leaving the carriage in
this position, measure the length al serew to be cut from the tood to the starg,
then et enrrisge stop on the bed, away lrom carriage o distance equal o fenath
aof serow and as much more as will make the travel ol carrage in even inches or
half inehes; according to the pltch 1o be eut

[f the threod (s an add one, s 5, 7, 11, make the cravelol carriuge in FULL
inches 15 even, make the travel in inches or hall inches:

Exmenple: Tocut 7 pitch, 1017 long, sct the stop on the bed 117 Trom end of
carringe, os the garclape stunds ol the end of the cut, Lo el td piech, LT
Iy st the sty 104" Trom end of the carriage.

After sertlng thie Curringe Stop, open the hudl nuts from the lead screw uridd
bring the carringe back by hond till it comes in gentagt with the stop screw,
Ihen bisck the Rall s in the leadd erew, sndd start thie careige forsard omn hiz
cut by menns of the lever ut the end ol apron, Repeat the operagion kil
thread is Oridshied

It 1% seer that the spindle runs In one direct ion until tlyread 14 fimished, and
lead! screw (s nb rest alver reaching cnd of thrend und while returning carriage
by hard and locking in half nues.

Mote. O shart threads bue of fine pitch make quick return by hand ws lor

long threads.
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Carriage Spacing Attachment

This arrachment is designed and furnished for the purpose of enabling toal-
makers 10 secure carringe spacings accurately o 001", To obeain this pre-
cision it necessarily means that all the working parts of this areachmene must
be made accourately. The screw is cur with the same care thae is applied o our
precision fead screws. The nue is tapped with ground thread eaps. The gearing
is Hlkewise cur wirh precision methods and every parr is carefully inspected and
tested.

The maii easting is bolted o the frone righe wing of carriage. The nut is
frted o hracker chsting which is clamped o front Vee of lathe bed, and nur
cin readily be replaced in the event of excessive wenr, Specinl paing are taken 1o
insure pecurace alignmene of nur with screw.

The dise hand wheel s keved to gear shaft, and hos o roller handle. A binder
of the split Block tvpe i applied 1o the hand wheel shaft, ¢ lamping v with hori-
gonenl thrust snd preventing shafe from rurning out of positdon afeer belog fee

The gracdunted dinl s enclrely separare from the haod wheel and runs free on
hub of wheel, The two are locksd wich Tee bolt running in anoular dlor in dial,
thie bole |'|..‘|'|.'|'11|; knurled binding nue s shown on che face of wheel, The advai-
tnge of free dial s char it con be broughe back 1o zero for éach subseguent
reidlig, ao pvolding the necessity of repented polditions,

The dialn for 12% o' 20* atenchmenes wre 6% In |'|I|'\||||.|'I|~rI thie dinl for 24*
arenchment is 77 in dinmerer, and all are pradunted in tencha of thousandche of
an inch, glving divect rending wichour the use of o vernier,

The dcrews for 12" und 147 artachmens are [* diameter, 8 plich; for 16%,
18" and 207 weeachments 137 dinmerer, 5 pitch: and 247

artachments 1 u
diameter, 4 pitch,
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HENDEY SUB-HEADSTOCES (ur-
nish the means to do a variety of work
at low speeds through reduction gear-
ing, such as

Chaosing of screw threads having ex-
ceptionally long leads.

Turning and relieving with wide form-
Ing cutters. (When using wide forming toals
for Relieving or turning (erm milling cutters,
viery low speeds and inereased béle power are
pvaiiable to grent advantope,)

Turning and relieving hobs with long leads,

Relieving milling ¢utters with large numbers of teeth.

Turning on dead centers, (Having a dead center the Sub-Headstock pre-
sents the ideal condition for precision turming and [seing.}

The mechanism consists of a reduction gearing assembled in compact form
in & substantial housing, together with driving plate and dead cencer, forming a
complete Unit.

The Gearing is of alloy steel—heat treated. Diriving plate has six Tee slots,
and & special driver.

The Sub-Headstock housing is ficted to bed in same manner as lathe head-
stock and clamped by two boles.

All wark centered is carried on two dead centers, and is revalved by a suitable
dog engapging with the plate driver. For internal threading, and prooving, a
chuzk or piece of work can be readily strapped to driving plate,

Sub-head pearing gives o reduction of 6 to 1, That is, thedriving plate
revolves one turn to six of the spindle.

The feed gearing nnd lead serew nre driven by spindle in the wsual way,

H the Foar b o] lew e =t foar the R seEsl El_'ud abown on the index ol an
18", 20%, or 2 * lathe, i 17, i is readily seen thae forsix turns of the spindle
the carriage will have nclvanced six inchen while the deiving plata revalves one furn,

Thia Invalved no appreciuble Increase in pressure an leed goaring over that
set up with lache engaped in chosing one inch lend with regular squipment,

With regular gearing on Lathe, longese lead obrained is 6 for 18*, 20%, und
24" Luthes, and 4* for 127, 147, and 16" Lathes.

By using spectal change pears a lead as long as 10 or 12* can read|ly be
obtained,

Open side tool block is repularly furnished with attachment, or special
compound rest with steap tool post or compound lour-way ool block can be

used.
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Sub Headstock—Thread Cutting

The wark is held betwesn centers in the usual way and can be driven with a
bent tail dog or straight tail dog by means of the driver Marnished.

I'he tool huving been ground normal oo the helix of thread, 15 locoted at the
praper height

With the '.plrlq!'.'g' running eonfim |r|1:|'=|1l.' in one direction and the CArringe
reversed through che bevel gears in Headstozk , we recammend using the aulo-
matic stop—especiolly ot the starting end of the thread, proceeding o3 follows

With the carrlage brought to rest by the autamatic stop dep and the ool
properly advanced o tolke the firse eur;

fat, Watch the driving place as it revolves:

I, Toking one of the brass index numbers [nserted in driving plate as w
timing pulde against some atationary part of the lathe, throw the cluteh inco
enjagement- by the apran reverse lever;

drd. The carriage chen staets to move in the desired direction with the tool
ralung the first chip or pass;

dth. At the end of the cur reverse thie carriage, allowing the automatic scop

o FEop it at the starting position

1Lt is intended to cot a single thread screvw or to finish one thread of a mulei-
ple thresd screw, set the tool Tor che next chip 2nd when the selected number on
driving plate is in the same relative position (Par. 2) a5 when the (irst cut was
started, throw the clutch in engagement and the ool will follow the same path
as hefore.

[T the screw being cut has Multiple threads such as: Two, Three, or Six,
procecd as follows:

Asan example take a triple thread screw:

Est. Start the fiest cut when the numeral (1) i in o selected position (as Par.
3 _.I T
2 nbovel;

Ind, When ready lor the second cat, set the toal for the same depth of aut
as at hrst, and engoge the clutch when che numeral (31 comes on the ey lousl y
selected position, This will then take the cut in the path of the swoond start

drxl R'_'|'“'-I.|. the operation dnce more aod this time en s the eluteh when
the numeral (8] s 0 the seleceed position, This cut follows the path of the ehicd
stare and completes tie oyvele,

Flaving taleen the wime depth of cut successively over the three thrends, tie
toal i row advoneed pnd the nese eul taken with the numerals (1), (3, {5
tined nsindexes inrotacion lor engaging the elutel, This s continued untl] the
full depth of threse I8 attained, The spuzing of the theee threads will be correct,
ane the same resule will be obtained ith double or sextuple threads

In the gave af fou e five II1'.I.!'iI.|'.‘!L' threads some other method st be used,

] Gperntor wishos o use methad of reversing rotation of '.||u|.|“-= frewn
countershaft, the hind reversing lever at the right of apron must not be moved
or the automatic step used during the successive culs taken over the worl.

Page fifty-thres




To Figure Gearing Mecessary to Cut Leads With the Sub-
Headstock That Cannot be Cut With the RegularGearing.

Formula Mo. 1,
14% | "
Reduce the lead desired to o common fraction, as: 15> Lepd =
16 |
Properly place both gear box handles in position necessary to produce the
leadd nearest Lo the lead desired, Bearing i mind the 6 to 1 ratlo of the Sub-
Fendstock, ns: 1§ Thrends per inch
Franspotse this gear box reading of chreads per inel into Jend, as
e 2
e = A |
2 I
M\Illt;‘:ll:y !||r ]ﬂnl thus obtabmedl h},‘ 6 o wecure the lead thar will Fesule [ﬂ!l'l'l
ot [av
sing the Sub-Headstock, os 7 Kb= L or 4" Lead.

Lead,
(41

Lead

1. TP 1.

Reduce the lraction representing the lead destred, and the fraction represent-
ing the lead the lathe will cut with the regulor gearing and the Sub-Headstoek
ta a comman denominator.

i d 47 61" | G4
o AR ot

B T ™ e

After these fractioms. have been reduced to a common denominator the
numeratar ol the first fraction, or the numerator of the fraction representing
the lead desired, will represent the number (or o multiple of the number. or a
sub-multiple of the number) of teeth one of the desired gears will have, and
this gear will be the Driver, or the Stud Gear 1D (see Diagram of Feed Gears,
page 47); and the numerator of the second fraction, or the numerator of the rac-
tion representing the lead the lathe will cur with the regular gearing and the
Sub-Meadstock, will represent the number tor a multiple of the number, or &
sub-multiple of the number) of teeth the other desired gear will have, and this
gear will be the Diviven, or Sector Gear O, 3

as: 61 Tooth Dirtver at 12, or on Stud

it Tooth Dieiverae €| or on Scetor)
When the gear box hnndles are in position to cut 13T, P L as previously
rreribicned

Tt will be found secnsionally that o desired bead which (e s poessible to cut,
cannat be cut by uslng the repualar lead neorest to the desired lead; hence, if
this formule skould prodoce Tor the numer of teeth in the desieed peors some
prime numbers too barpe v ke used, or sorme iereducible Draet lors, try the sime
process, wsing another position ol the pear box hancdles, o

Tar prowve thot the gears determined upon by the foregoing formula will cur
the desired lead:

Produce u [rogtion, wsing the number of teeth of the Deiving Gear [ as the
rumernten’, and the mumiber of teeth af the Diviven Cear € oy the demsominator
multiply this by the (racrlon represencing che seleoved lead the ragulnr gears
will cut! and |:||||'|I1|'l| v Elis !I'l'_,' SN, representing thi Sub-Fleadstoek : the restile
will be the lead 0 inehes that will be produced,

61,2 6 61 13"

s - — =
A 16 .
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To Figure Gearing Necessary When the Lead Desired
IS REPRESENTED IN DECIMALS of the Inch

Farmula Me, 2. Example: To cut a lead of 2.760% with the Sub-Headstock:

Place both pear box handles in position necessary to cut the lead nearese to
the lead desired, bearing in mind the 6 to | racie of the Sub-Headstock, as: 2
threads per inch.

Transpose this pear boy reading of threads per inchmtalead, a5 2T.P. 1. =
S00" Lead,

Multiply the lead thus ebtained by six, 1o secure the lend that sall resul
[rom wsing the Sub-leadstock, as: S00"=6=131" Lead.

As mentioned in previows formula

2.76 is the exponent of gear 13, 3.00 |5 the exponent ol gear C,

or
276 for [, and 300 for C; and by reduction: L ar 4%l

Jon 50 5 for C

Should one of the numbers arcjved ot be o prime or irreducible number oo

large to be used, try another position from the index.
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To Figure Gearing Necessary to Cut Leads Which
Necessitates Changing Stud Gear D, Sector
Gear C, and Sector Gear E

Formula No. 3, To cut a lead of 1,005 0n a 14 lathe using the Sub-Headstock,

!1H11 t .r:'|1_‘|_

With formulin Mo, 2- 1.005° Lead = 0%

1
Selecting 6 threads per 1'1'11.;I|.~-’._-I Leacl. Mulviply

1 1000
by 6 for Sub-Hendstock, = r' e 1" Lend or -I
)

Red I 1015 ' ll.’fl[fh’iL 201 d 20
sdusé the fractions: —— antd 2 gy s and 2
educe the fractions 1000 N 1000 U.!f i 300

2 = -
Az the [raction z-gé is irreducible, it [sllows that the Deiving CGear [ would

have 201 teeth and the Diriven Gear C wauld have 200 teeth, both of which are
o0 large to use,

Un the 147 lathe the gear F must rernain 72-T, bue while the pear B is regus
larly 72-T, it may be chanpged.
To determine what the gears [, C, and E should be,

201 (D)X72 (E) 14472 1800

ind: : = -
we find: oo (C)XT72 (F) 14400 1800

From a table of prime and divisible numbers, we find that 1800 eequals

27367, und 1800 equals 25X 72; then the formularbecomes: —2orr op 21467
I X0OT, un equals Lo 3 L4 then the formula wunl_-..zsxwl. 0% 72
Inother woards: e 54-T, C 50T, E = 67T, = 72-T a5 fixed.
) %

Proof: :. b4 E % Lead Selectec %6 (Sub-MHendstook Ratle) = Lead in nches
M 67 1 6 1809 201
: it RN T T ] 00§

that gearing will cut, or mxwxu 1= 1800 ™ 200
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Examples of Work Done in HENDEY Lathe
Using Sub-Headstock

Shaft with Two Sturts or Grooves of Six Inch Lend

Shows Large Dinmieter Triple Thread
Worm of Conrse Lead as Cut with
Sub-Hendstoclk

Note the narrow width of reliel or neck in the two examples
showing tool run out. This Serves to prove the efliciency of the
automatic stop, indicating there 15 practically no er:'r; on the
feed clutch drive of lathe head when the autlomntjc SLOp SCarts
to function.
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Spiral Relieving Attachment, Type C

The value of relieving taps, hobs, and cutters by some mechanical

means which will produce uniform results is self-evident and
needs no elaborate demonstration. With this attachment we not
only obtain all ordinary forms of relieving with seraight flutes,
but in addition thereto relieve taps and hobs with spiral flutes,
The advantage of spiral over straight flutes in tools of this
character with coarse leads is obvious. It gives the tool a cutting
edge which is square with the body of tooth and so properly
balanced, enabling such tools to cut better and faster
Hlustration shows attachment with taol slide in parallel position
ready for end relieving. Insert shows same tool slide set at right
angles for radial relieving. The extra parts needed to operate
tool slide in parallel position are, block with cam shaft extension
for mitre gear, mating mitre which goes on eccentric shaft of
taal block; and gear guard. The change from one set-up to the
other is made ina very few minutes.

Page fifty-eight

Attachment Applied ta
Hendey Cone Head Lathe

The actuating mechanism is mounted on main gear box, dis-
placing tool pan or cover of same, The tool slide interchanges
with compound or ather rest on tag of cross slide and incorporates
the natural advantage of the swiveling feature on slide to secure
suitable positions for side and end reliefs as shown incuts on
pages 63 and 64 The placing of complete atcachment in position
occupies but a very few minutes.

Three-speed countershaft is furnished with lathe having
relieving attachment when not motor driven.

Attachment Applied to Geared Head Lathe
Page fifty-niine




The rigidity and smoothness
of operation of the Hendey
Twelve-Speed Geared THead
Lathe makes it especially well
nedapred to the use of relieving
attachment in the backing off
of larmed cutters having Wids
Cutting Faces.

A triple worm hob 127 dia,,
BP. 1, Triple Lead 9875
which hos been  spceessiully
hacked off with relieving ac-
tachmment, wsing a Flendey
Sub-Headstock as the driving
mcmbﬁf Lo RECUrE EhE NeCEs-
sary reduction in B.P M.

Fage sizty

Speed Reducer

Added o motor deive (or either cone or
penrad head lnthes (for the lntter ploced
micde the cobinet leg with mator),
when lurmished with Relléving Attnch-
mierit, and vorlable speed motor s not
wantedd . The reduction from  mstor
sped i iy the ratio of 1 to 4,

This Speed Heducer provides the
slower spindle apeeds reeded for rellev-
Ing attachment aperations, while re-
tining the higher direct motor speeds
wsed for ordinacy turning ond thrending.

When relieving attbchment is ap-

lied to & geared head lathe that is to
e motor driven but without speed re-
ducer, mator then should have at least
twio speeds not exceeding 900 and 1300
RPN
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Proper Use of Attachment

In order to do the work of relieving successfully it is necessary o ohserve
certain conditions, First:—The work should revdlve much slower than for
turning to give the ool slide time 1o operute properly. Approximately 150
teeth relieved per minute should be the maximum, and in cases where wide
forming tools ure wied the speed mav have to be reduced to gs low as B teeth
per minute, This requires very slow spindle speed, which must be allowed for
In BLP ML of deiving unit . Second ' —The tools should at all tirmes bave o keen
edge. Third Fhe toal slide should work freely but without undue Jooxeness
in the dovetadl.

A good plan after the eutter has been Tormed 18 to colior it either by henting
or dipping it In o strang solution of copper sulphate, That will enable the
operator o see plainly the result of the wark and stogp rel ieving at the propes
time,  Re-ralling after hacking afl inasres a sharp :.“'gl. ard less grinding afler
hardening the culler,

Varying Amount of Relief

1t 8 very olten desirable tn ghangs the amoune of reliel Trom une typa of culter Lo nnoeher
hizis gecomplished in a ssmple und eisy manmer in Type O Attachment with e of rmll]url';'uﬁ
shalt and cam lever having o tethed coupling which permics changing posit o of cecentric
on teald slicde toocarm lewver, hicrebs lengthening or short culng the retiprocating cravel of bl
Thia adjustrent gives a range of from neardy 2eio o approcimacely 5 * motion to ool slide
on B4, 16 and 187, 3" on 207, and | " un 24 ¢ lathe 4

Relieving Formed Cutters

It is om this class of work. Uhat the artschnrent cain be ysed to wvery material advantage Special
shapes are often wanted nor listed in cut ey catulogues, and 1o have then manuficeured ourside
means high coet and long delivery . With o relieving ottachment oo hand, such cuttirs can i"nt
made any cime they are wanred. the attachment thus becoming an important fector in the
|:n'l'.>€!u-:l|m ol tooks which muintain manulocturing efficieney

Waorking speeds at which cutters of this chiracter are relicved are neccsarily show bl
roverned largely by the width ol the cut raken "
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Believing Right-Hand Taps

The ordinary pructice in settlng up this attachment 1o relieve a right-hand
tap, i3 Lo first set ool as to cut thread, then engage It accurately i the threod
space by rolling wark in the dog, or dropping 4 tooth or two in the gear box;
now arrange motion of ool shide so forvard movement of ool will mesr the
head of tooth and return promptly after leaving end. Weork should always
e fluted belore relieving

Internnl Relleving

When wsed for insaln work s on hotlew mlls andd theending dies, the secentric contrnlling
travel of vl slide is to b st so Ot the relieving is done away frorm iastend of Toward the mis
el cutter, 'L his chonge is accomplinhied an cha rothed eoup! ing of e bever mnd aeillating shaf,
eoblinge e lnecer Bvind the gero murk elockwise an much us pecessary o ot the desired smmsine
ol travel gy ool slide

For antermil work it s alss necessary to chiinge the positlon of opposing spring in cood slide,
=0 Lk will press mgainst erd of allde o prevent teel from jumping o work when in cut. The
spring referred (o s found in position b removing tocl-slide bood.,

Page sixty-two

Relieving Left-Hand 1 a8

These can be relieved by vwo dilferent methesds: s, the geual wisy of starting the cut at the
eutting edge end ending at the heel, pusting the tool inta-the work; secomd, starting au the heel
and leaving off ac the cutting edge, drawing the ool mueof the wark duringg the cur

When usiegg the firss method, rhe tap must be placed wich the point toward the live apindle
with the shank end supported by wail center. This is done by providing an extension or biunk end
ot the point of tap sufficiens 1o 1ake the dog. ard which cam b rernoved lacer if denired

By the sccond method, the 1ap s held berween centers s right-hand rap bt the rravel of
ool slide is set as for inside reliel This is seromplishied in Type Comechanism af thie rooshed coup-
ling of cam tever ond escillating shaft by rolling the latees bevond che zero mark chockwise as
much as necessacy to secure desired amount of travel in tool stide. The oppasing spring. maore-
over, must be in the sime position as for inside wark:

Relieving Counterbores

Accomplished successlully by setting the 100! shde ta a 90 degree anple and
usinig a pair of milre gedars o enpape cane shalt wath cocentrie shalt of ool
slicke, See cut ar top of page 58,
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WHEN FLUTES AC AT

FHEHT ANGLE 06 ORCOOTE WHEM FLUTED A

HAND TO THE THEEAD, OF THE SO HARD
Pitch of Spiral Flutes AD THREAD

When determining the Picch of Spiral it muit be remembered that quite o
variption In length ean be mude without any sefious drawbacle .
To obtain the correct Piteh of Spiral ot right angles to the thread the fallow-
Ing formula may be wsed: — 3
A Cu(ﬁlrcumi:rcnca:‘fl‘ hoty nr piteh line '!ll:l'crrmg Eu I'}iugmmH Fig. 9, where
P ‘s . Li=Lead of Threa “or a b=Cire. of hob at pitch line
Relieving Sides of Angular Cutters P =Pitch of Spiral Flutes L ar b d = Lend of Thread
- | S 7
The wide range of atcachment is shown in this lustration in that surfaces b {:da::;ritsnl-.::ctl_ﬁhfgrqujml Flutes
not only parallel with axis can be easily relieved, .l'.l-ul‘. by means L‘.rf.LEu: .uwlv_t.'l- . be represents flute or groove.
ing leature of ool slide the tool can be brought into proper positien for side : It will be seen that the triangle boc and dba are similar, That iz, they are
relief as well. 4  both right angle triangles and the angles fea and bad are equal; sooare bda and
abe. Therelore, their corresponding sides are proportional and we hawve
ac :ab ::ab :hd.
ac =b ab¥ab ab!
Then ;l;=b?|&b>< ab=acxbd, e M =P, equals pitch of
spiral flutes or grooves.
The selecting of the gears to compensate for the spiral will decide if we are to
use the correct pitch or change it for & more convenient one.

Gearing
To select gears for relieving spirals on our attachment it is well vo ar first
lgnore the number of Autes to be cut in hob, considering only the difference be-
bween spiral and straight flutes, For instance, we will assume o singtle thread
hob having only ene fute, sce Fig, 9 (dotted lines parallel to od representing
the lhrm:ﬁmd bc the spiral flute), In the cose of a stralght flute e we would
have n number of teeth equal to the length of hob divided by the lead of thread

P
urI:'Eiut when we hinve a spiral Mute be st right angle to the thread, it will be

L seen by relerring to disgram 9 along line be that there is one mare tooth then
Relieving Spiral-Fluted Hobs and Taps on the straight flute, Then Il M =number of teeth [or atraight flute, and M-

3
When a hob or tap having spical flutes 14 to be relieved on this attachment, number of teeth for spiral flute, we have M =1}
firat decermine the pieeh of the spiral and select the pears necessary to |J‘r_wr_' i
the actachment. Alter the attachment s properly peared to suit the spiral
and number of flures, the lead serew §5 engaged and the bocking-ofl process
can go on us for straight fures, being careful not to disengage the lead screw
but reverse the carriage by power, using for that the lever at right of apron. g caved for thak number sid the S A

This escablishes the ratio of the gears wanted to compensate for the spiral,

P
e For any number of flutes, the gears called for on index are used as indi-
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Example

A hob with a pitch cireumlerence of 3,257 and a single thread of J75% lead
has 6 spiral flutes,

3350
We have Pitch of Spiral=- 55 =14 081",
We take 147 45 belng near enough [or practical purposes,

T e w1f Nt o ero
T e L il it bl

10 o

Ruatio lﬂ.: = “- Therelore the compensnting gears can be 59 and 56 teeth
5ty

rr:irm'.:::iu:ly, 59 being the driver, Index for 6 futes calls for 60 taoth gear on

sturd and M) toath gear on cam shalt

Placing the compensating gears on the radius bar, we have

Spud, 60 Intermediate, 56-59; Cam Shaft, 440,

[t is understood that the position of gears 60 and 59 called drivers can be
transposed, also the 50 and 40, known as driven. Should the gears b and B be
too large, others may be found by wing the [ollowing formula coverlng the
whole train of pearsi—

F=Mumber of flutes or grooves

4 =MNumber of rises inocam.

. F
Then

4
and ignoring the index.

equals ratio of gearing for F Autes, milled gpiral,

Example

A hob 1.84" pitch diameter and a lead of §7 is to have scven spiral flutes,
Ulsing the same symbaols as previously, we have
Cm184°%3 1416 =5,78% L=} " F=7.
: S04
Then Pe——= 100.225" and we take 100 as near enough.
Tweanl 2107 4043 Drivers,
_ 43300 1200 30%40 [riven
o5 the gears wanted, But os the four gears obtained will not G the certer dis-
tiance between stud and carm shaft, we multiply 43 ond 30 each by two, and we
# >B6 Dirivers,
A0 60 Diriven
Note, [1 spiral lutes are of the same hand as the thread, the formula becomes
P [E]
M=— N=—=1 us shown hy fig. 10.
L L
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100

{iCH]
M | =300 N \ - 1 = 301 Then

have
4 the train of Renrs witribec .
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THE HENDEY MAGHINE GO0,

Torringron, Comn, U.S. A,
127 LATHE RELIEVING ATTACHMENT C

THE HENDEY MAGHIN CO0.

. TORRINGTON,CONN.U.S.A.
I L ATHE RELIEVING Larmcm?srﬂ. C.
TE

ENDINTER] (A
MEDIATE | BHAF T
(=] =]

ONLY

HAND THREADS
|~ i
Mo {

1

FOR LEFT HAND THREADS ONLY

FOR LEFT

CERERRRRSEIRZRRAS

~J

NOTE-FOR RELIEVING SPIRALS
S SEE SPECIAL INSTRUCTIONS 48

NOTE - FOR RELIEVING SPIRALS
SEE SPECIAL INSTRUCTIONS

FLaA00

Index Plates for
Type C Relieving Attachments

One plate is shown for Attachment when applied to 127 aver

swing L,;L:run;d head lathe, The second plate {Hustrated is unilorm
i L

for 147, 16", 18" and 20" core and geared head lathes.

l'he change gearing indicated on plate and supplied with attach-
ment has the same pitch and other dimensions as regular pearing
in lathe train, and hence can be also used for cutting dii'fcrtnt
threads not found on regular thread index, if desired.
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Hendey Lathes

For use with our lathes we hove four different slzes of Speing Collers. MNos. 2.
3,6, 0nd 8.

¥

Fhe Mo, 2 set bas 9 Collers §%to u— |'|'\\..I ltiths,
Lhe Moo 3 set has 13 Collers §¥.to ] |'|\_|- | fiehs
The Mo, 6 =et hos 15 Collets P ta 1Y by laths,
The Mo, 8-set has 15 C l.ﬂll.'Lx {"to 1" by 16chs.

Hn'll.|l set ol Collets hos -.I:|r|-._J..-|'|_| LLprnent |:|:1n:',i:-_t|r'|ﬂ af draw-In blu._-vut
closer and kneckout rod; with eabiner ond moust for same.

The Mo 2 set isfor 127, 14 and 16Y lachcs
Fhe Mo, 3 set is.for 127%, 147, 16% 187 and 207 lathes:
The No. b set is for [29% 14%* 16", 187 and 207 laches
The ®Noo 8 ser s for 18%, 20" and 24" lathes!

*I"ar Creared Head Lathe only,

MNode. Pao 3 oser pequires minimum hole an spindle of B47
. & set requices manimurn bole in spindle of 1157

Pasa Boser redquires rinarmum baale inospandle ol 1*
Collets in intermediate capncitics can be Turnished, and als for holding
square o hex stock.
These collets will hold a test rod to s run-out of not to exceed 001" ar 2"
[eevemy eridl of colle,

Step Chuck and Closers

Fhese ehucks are for helding chin pieces of wark sach o rinps o collars which
st b [oceed or bored ”Il:._'-' are bele sofe tor custamens Lo recess Lo sult thelr
own worl, Sizes gre 2%, 47 and 6F maximum capaeley
I'he elasérs soraw on
tor newe al spindle and
by an inside bevel in
which the split chuck
15 tightened,
These chucks are op-
erated with the same
draw-in sleeve as used
far the spring collets.
Page sixtyv-vight
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Spring Collet, Closer, and Draw-In Sleeve Asserribled Ready for
Use in Hendey Motor Driven Cone Head Lathe Spindle

Cabinet and Mount for Spring
Collet Equipment

Sets ol spring collers with equiprment are
furnished with a suitable cabinet and SUpport
for same (patent No,o 1,337.387) o be at-
tached to back of Inthe bed,

The tubular post stpparting the cibinet
st protects the draw-in sleeve which hangzs
LH R 1 ”'Il: collers are F‘llll.l'd I n ;|'4:|T|n1..'-=||1|r-
shelf, The koewk-out rod hangs on o pin ot
the aiche of post, wnd rests iy 0 noteh i hrocket
tor keeep itin place

The cublaet wis designed 1o lkeep the set
together and wall protecied

Eyramid for Holding
Chucks, erc,

Woe cam [urnish an it traceively
finiskec weesd oy raemid sant -
ed o fotute on o cast iren
pecdestall and with pins o
studs fitted o the sides to
carry chizcks, face pliates, oro.
[his-malkes-a suitable com-
panion picce for the cabinet
for spring collets
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Spindle Noses and Chucks

Hendey spindle noses are furnished in three patterns: the threaded
type: the D-1 cam-lock flange type; and the long taper keg,rle.'pe.
On the -1 type face plates and chucks are held by means of 6 cam
locking studs as shown attached to back of chuck in illustration
The locking cams are held in the radial holes in the spindle flange

The long taper type has a taper nose to center and seat the plates
and chucks, a heavy key for driving, and a threaded collar for
retaining the driven member in place This collar is hooded over
the flange back of spindle nose. Both types are approved by
the American Standards Association,

Driving Plate and Collar
for Long Taper MNose

Chuek Fitted for -1 Cami-lock
Spindle
Page serenty
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| Brackets of main casting,

2 Taper actachment slide.

3 Swivel bar.,

4 Knurled grip nut for raclk and

inion adjustment of swivel bar,

5 Binding balts for swivel bar.

6 Cover plates for bolt slots,

i ing lnk between slide
block and cross slide,

8 Binding handle for stud, con-
necting slide black with cross
slide link and cross-feed screw
extension block.

Taper Attachment
for Hendey Lathes

The eazentiol parts ol this
attachment are (ndicated
by the following numbsces:

& Slide black on swivel bar can-
necting with cross slide.

W Thread-stop rod, used when
cutting taper threads,

Il Attachment slide connecting
SCNEW,

12 Knurled check nuts for con-
necting screw,

13 Connecting screw bed clamp.

14 Binding screw for cross-feed
screw extension block,

15 Binding bolt for carriage.

The main bracket is securely attached to back of lathe carriage, after both
are finishéd to a bearing surface to prevent any wind in attachment when

bolted to position. It is also accuratel
free movermnent the full lenpth of slide,

¥ leveled with top of lathe ways to insure

As the attachment travels with carrioge, it is always in position ready far
use. All operations nucessary to use the attachment are made from froat of

carringe.

In turning sceep tapers, the simultansous speration of the screw cutting with
the cross feed, AND USING THE TAPER AT TACHMERNT I COMEI-

MATION will give topers up ta §°

of the taper attachment alone is up
Il the longltudinal and eross feeds are en

to the foot, 1t is to be nated that the range
to 3° to the (oot.

ged simultaneously, the tool

will follow a E:uﬂ.h forming an angle 457 with r.ﬁ: center line,
€

By usin

attachment is gra

e taper attachment in oo

angle ean be increased or decreased su

41°, and o maximum angle of 4R,
g'llllttd at both ends, one In degrees, the other in inches

mbination with these two leeds, the
fliciently to form o minlmum angle of

per foot, giving an included angle of 15%, or approximately 3 in diameter
per foot.,
Maximum travel:

12° Lathe 13°
14" Lathe 15°

16" Lathe 18"
18* Lathe 187

20" Lache 20*
24" Lathe 20
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Multiple Cross and Longitudinal Feed Stops

The multiple cross feed stops device is a self contained unit to
be screwed to the front and rear wings of the carriage, and
miay be used either on the right side or the left of the cross slide
as desired.

A stop lug needs o be attached to the side of the cross slide
to contact the stop dogs on the fixture. There are five of these
dogs, each mounted an its own key, and the stop assembly is
rotatecd by hand to bring cach stop into position ar will,

Longitudinal stops require a separate rod, Aat in form, which
15 mounted below the regular stop rod. This lateer rod is retained
because it carries two levers which in turn are connected to
operate the main driving clutch. The longitudinal multiple
stop rod regularly carries six stop dogs, one more than in the
multiple cross stop assembly .

Page seventy-lwo
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On the following pages are pictures of
manufacturing methods in use in the
shops of The Hendey Machine Company,

These processes go a long way towards
keeping the product of the Company in
the front rank of quality.

Hendey pioneered in the multiple plan-
ing of lathe beds, heads, carriages, tail-
stocks, ete., realizing that it made for
interchangeability
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DECIMAL EQUIVALENTS

=i fdfen
3 i

ml"‘J
o
Fa

5.2006
%.2012
w.2968
%4123
w.3281
% .3437
s.3993
7 375
5.3906
= 4062
5.4218
% 4375
s 4931
4687
:+.4843

'_
E

59196
%.0312
50468

.91
%3937
«+.6093
+ 623

5.6406
7 .6362
56718

w1343
* .09

623

6875
i .7031
. 1187

5.7096
w.7812
5.7968
% 8125
64 .HEH I
%.0437
=.0593
7 879
%.0906
5.9062
%.9218
% 9375
q. 9931
7.9687
59843

[ 1.0

MILLIMETER

EQUIVALENTS

MM - INCHES

MM - INCHES

ViM - INCHES

MM - INCHES
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00394
00787
01181
01575
01968
02362
02756
03149
9= .03543

03937
07874
11811
= 15748

19685
23622
.27559
31496
.35433
39370
43307
AT244
L= .5In.

51181
55118

59055
» = 62952
» = 66929
710866
74803
18740

e e

=
unﬂﬂmhﬂmmhwuu
Ll i e LR L L

2. B2677
22, BG614
23, -90551
24, S4488

25, 98425
254 -1.in.

26, =1.02362
27, - 1.06299
28, —1.10236
29, —1.14173

30.  1.18110
31. —1.22047
32, —1.25984
33. =1.29521
34. —=1.33858

35. =1.37795
36. - 1.41732
37. 1.45669
38. —1.49606
38.1 - 1.5ins.
39. —1.53543

40. —1.57480
41, ~1.61417
42. ~1.65354
43. 169291
a4, --1.73228

45, —=1.77165
46, —1.81102
47. —1,85039

48, ~1.88976
49, -1.92913
50. 1.96850
50.8 - 2.ins.

51, - 2.00787
32, —=2.04724

53. —2.08661
54, -2.12598

55, —2.16535
56. —2.20472
57. —2.24409
58, —~2.28346
59, —=2.32283

60. —=2.36220
61. —2.40157
62, —2.44094
63. 2.48031
63.5=2.5ins,
64, —2.51968

65. 2.55905
66. 2.59842
67.  2.63779
68,  2.67716
69. -2.71653

70.  2.75590
71. --2.79527
72. -2.83464
73. =2.87401
74, —2.91338

75. =2.95275
76. - 2.99212
76.2  3.ins.

7. =3.03149
78. -~ 3.07086
79, 311023

80. 3.14960
Bl. - 3.18897
82. —3.22834
B3. =3.26771
84. —3.30708

85. —3.34645
86, 3.3B582
87. —3.42519
B8, — 3.46456
88.9 3.5ins,
89. —3.50393

90. —3.54330
51. -3.58267
92, 3.62204
93. 3.66141
94. - 3.70078

95. 3.74015
96. —3.77952
97, -~ 3.81889
98. —3.85826
99. - 3.84763

100. - 3.93700
101.6 - 4. ins.
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Machinability Ratings

Table of Cutting Speeds , . ' , ,
E SPp Machinability ratings and approximate cutting speeds in surface

feet per minute, selected from charts published by Bliss &
Laughlin, Inec., and Wyckofl Drawn Steel Co.

SAE 1112 is selected as having a standard of machinability
of 100%,. Percentages are approximate.
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High Sul, Bess. 12055 200260
SAE 1112 1009, 160
X-1314 859, 130
A-1315 850% 130
SAE 1120 B80S, 125
X-1335 159, 125

SAE 6135 annealed 6557 115 plus

g_éiE:EE&&EEEEEEEQ?EZ:::J ' . SAE 4130 annealed 6357 115 plus

- ; SAE 2330 annealed 659, 115 plus

SAE 4140 annealed 6595 115 plus

SAE 3140 annealed 6555 115 plus

SAE 1335 annealed 6557 115 plus

eI SAE 1045 annealed anoy, 100 plus
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Definitions of Terms Relating to
Heat Treating Operations

These definitions were prepared by a joint committee composed

of representatives of the A5 T.M,, 5 AE., and A S5 T, They

are listed here exactly as published in the National Metals

1930 Handbook (A5 57T ) American Society for Steel Treating,

1, Heat Treatment—An operation, or combination of opera-

tiong, invelving the heating and cooling of a metal or an
alloy in the solid state,

Mote. This i for the purpose of cbtaining certaln desirable condiclons
or propertics: Meating and cooling for the sole purpose of mechanicol
working are excluded {rom the meaning of this definition.
Quenching—Rapid cooling by immersion

Mote, Immersion may be in liquids, gases or solids
Hardening—Heating and gquenching certain iron  base
alloys from a temperature either within or above the critical
temperaturs range.

Annealing—Annezaling is a heating and cooling operation
of a material in the solid seate.

Mot (A). Annealing usually implies a relatively siow eoaling.

Nete (8], Annealing is a comprehenzive térm. The purpose of such a
heat treatment may be;

(@) To remove gases.

(b} To remove stresses.

(e} To induce saftness.
(k) I'o alter dustility, 'II'II.JI_'I"I!.':'..‘-I_ electrical, el ¢ or ather |'l]|'.'.\:|_'._'|.

properties,
fe} To rehne the eryatalline structure.

In annealing, the temperature of the operation and the
rate of conling depend upon the material being heat treated
and the PLIRPOSE of the Treatment,

Certain specific heat treatments coming under the com-
prehensive term “anncaling’” are;

A, Full Annealing—Heating iron base allovs above the

critical temperature range, holding above that range tor

a proper time, followed by slow cooling through the
range.
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Mate. The annealing temperature is generally abour 100 degrees Fahr.
above the upper limit of the eritleal temperature range, and the time of
halding is usually not less than one hour for each inch of section of the
heaviest objects being treated, The objects being treated are ordinarily
illowed to cacl slowly in the furnsce, They may, however, be romoved
from the furnace, and cooled In some medium which will prolong the
time of cooling as compared to unrestricted o wling in the alr,

B. Normalizing—Heating iron hase alloys above the
critical temperature range followed by cooling to below
that range in still air at ordinary Lemperatire,

.. Tempering (also termed drawing)—Reheating, after
hardening, to some temperature below the critical tem-
perature range followed by any desired rate of cooling,

: Moate. (a) Althowugh the terms “tempering” and “drawing” are prac-

Heally synonymous as used in commercial practice, the term “remperning”

is preferred,

r'L.;] '[.-:mpn:rmg, meaning the operation of hardening fallowed
by reheating, is a usage which is Mogieal und confusing in the present
state of the art of heat tresting and should he discouraged.
Carburizing (Cementation) —Adding carbon to iron base
alloys by heating the metal below its melting point in contact
with carbonaceous material,

I " il= 4

Note. The term carbonizing” used in this sense is incorreet so its
use should be discouraged.

Ease.Hardenmg- Carburizing and subsequent hardening

1y sr.u_Lub]e hr:at treatment, all or part of the surface partions

of 8 piece of jron base alloy,

Case—That portion of a carburized iron base alloy article

in which the carbon content has been substantially increased,

Fluru _-Thm portion of a carburized iron base allov article

in which the carbon content has not been substantially

increased, .

4\|m_*. Mhe cerms “case’’ and core reler to both case hardening and
carburizing,

Cyumc_ling—-fiurf:icc hardening of an iron base alloy article
or partion of it by heating at a suitable temperature in con-
tact with a cyanide salt, followed by quenching.

Cowrteny, Heppenstall Company, Pishairg Bote st bamn
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