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Service Manual
Installation . Maintenance . Operation . Repair Parts

LeBlond
T2" lo18" Engine-Tool Room-Gap

and 19" x 38" Slidinq Bed Gap Lathes

,ll".b lAe Aqa*-e at. , .

LeBlond Lathes
12" . 14" . .16". . 18" sizes

"Pleased to meet you" is the usual reply when one is introduced to a new acquaint-
ance. But a LeBlood Lathe €ven though it is your filst one is more than a new
face in the shop. Lelllord Lathes are old friends in many shops. We hope they
are or will be in yours.

"Pleased to Meet" olre can be more than a brief formality. At least it should be. .1

Here's how we feel about it, as concems LeBlond Lathes:

They are good lath€s. Not because we say so. Rather because they can p.ove it,
tlrcmselv$. But do you know that?

They are built to precision standards by the large€t manufactuer-LeBlond-
of a complete line of lathes. Does that mean anythirg?

Tleir froer-ae-ls (*) trade mark is ht€mationally known and recognized. It
is a mark of merit, to those who know. Do you?

They are rueged, versatile, accurat€. almost foolprool Do any of thcac things
mean anlt}ling?

We think NOT . . . unless, of course, you want them to mean something. We arc
not saying you should. But may we oot suggest that you tleat your new LeBlond
with at least the same courtesy and lespect that you would a new acquaintance.
Who can tell, that flew acquaintance, that new LeBlond Lathe, may tum out to
be one of your best friends. We hope so. That's why we say again:
"Make the Acquaintaoce of LeBlond Lathes."

Copyright 1943

The R. K, LeBlond Machine TooI Co.
CINCINNATI, OHIO, U. S. A.
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Dimensions ol 12" -14"-16"-18 Engine Iathes and
Approximate Space Required

i:(

'l

t=
l,t

CAPACTTY
l0''-1s' Erdi. dd td iM rdt.

xs *di

^ 3 C o lE lrvlln

rPna,nd.rv, Edi. d rd nmn rint 1?r3' cnlln. rn rod nom Ldrt.
rd w.tCr

Bd r la c lB E lr?,lrry

-2-



3

EI

\a
d2

i
tEE-t

I

E
6

c

iY
3!

I
I
I
I
I
I
I
l
I
I
I
I
t
I
I
I
I
t
I

ii:\

d

!c
;;"9

I:E

0
I!
c

T

z
z
oz
o
J

o

z
oz

2

B

1

H
6

9

t
;
3

6

c'

d



I
I
I
t
I
I
I
I
I
I
I
t
t
I
I
I
I
I
I

Service Manual
72" -I4" -L6" -LS"Engine-Tool Room-Gap

19"-38" Slidins Bed Gap Lathes

FIRST STEPS

Unloading and Handlin!
Before shipment from our plant, this machine was inspected lor defects and subjected to
rigid accuracy tests. Every machine element ri.as adjusted, corrected, and put in alignment.
At the conclusion of this inspectiotr, all oil was drawn from lublication reservoirs. All bright
parts were heavily coated with slushing compound.

While in transit, the machine has been subjected to conditions beyond our coqtrol. The
car may have been roughly handled in switching, thus subjecting the machine to injudous
jolts and strains. These may have caused breakage or affected alignment and proper
operation.

BeIote Si{ning Delivety Receipt

Upon arrival of car, inspect the machine carefully. If darnaged in any way, the shipment
should be conditionally accepted from the transportation company, subject to thorough
inspection.

PackinE List
The packing list itemizes all parts included in the shipmeot. The Receiving Clerk should
check and account for each item on the list. Keep this packing list as a part of the perma-
nent remrd of the machine.

Itnpottant !
Care of the lathe begins as soon as it gets inside your shop. The machine should be kept
on its skids until moved into its final location. Before the latie is handled by cranes, the
slushing compound should be removed. The lathe should be oiled before handling, to avoid
scodng or s$atching alry of the sliding units. It is generally necessary to move the carriage,
steady rest and tailstock jn order to place the sling around tie lathe and to balance it when
it js lifted. If the lathe is rolled into position, it can be cleaned after the skids are removed.

Rernove S/uslun;i Cotnpou nd
The slushing compound, which is applied to all polished and unpainted surfaces to prevent
rust, picks up grit and dirt. It cao be removed easily by washing with a rag saturated in
kerosene or benzine. A stiff brush will get into the comers. Do not use an air hose.
Pressure will drive grit and dirt into beadng surfaces. Remove cross slide guards, clean
screw and slides. Don't overlook feed and control rods. Remove the shear wipers and clean
thoroughly. When all surfaces are wiped clean, rub over the bright or bearing parts with
a mg saturated with clean oil to cover the parts with a protecting film.



Leveling

VERY IMPORTANT

Before your lathe left the Lelllorrd plant, it was subjected to rigid accuracy tests. Extremely
close tolerances have been established for these tests. Every machine must conform to
tlese limits before it passes inspection. To secure the same results, the lathes must be erected
under similar conditions in your plant. THE LATHE MUST BE LEVEL TO CONSIS-
TENTLY PRODUCE ACCURATE WORK,

The latie should be erected on a good solid floo! that is free from vibration. It should
be sufrciently rigid to support the weight of the lathe without deflection. A stone or cou-
crete foundation is preferable.

When lweling, use ody solid packiog or wedges udder the legs. LEVEL THE BED
(see illustration), BOTH LENGTHWISE AND ACROSS THE WAYS, USING AN
ACCURATE LEVEL.' It is highly important to have the level show the same reading
when placed across the ways at both the head and tail of the bed. If the bed has a middle
leg, take a reading over the center leg also, be sure it is accurately level across and bet\ireen
leg supports. If the level is too short to reach across the ways, place it on a good parallel
strip, on blocks, as shown ilr the illustration. These blocks should rest on the flat surface
of the flont way and the rear flat surface of the rear way* but not on the flat surface adjacent
to tie inverted vee. Accurate wolk cannot be produced if the bed has a twist in it. This
can be prevented only by careful leveling. If lag screws or trolts are used to hold the lathe
to the floo! foundation, tightelr only enough tg plevent the lathe fiom "walking" or shifting.

'In our plant vre us€ an 18" Queen l€vel with graduated glass, mad€ by Queen & Co., of Philadelphia,
Pa. An oidinary machiqisb level is rct accurat€ enough to get precbion results.

*The lcar flat way is ,16" high€r than the frort flat wa, on the 12" and 14l' siz€3, and y8" higher
on tlrc 16" and 18" sizes.
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Leveling
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Musts

Lelllond machine tools, as they are now designed and built, do not require a lot of the
operator's time for servicing and care. However, the things he should do are importalt.
When a machine has been properly set up, there are but five "Musts" for the operator
to keep the machine in producing form.

He Should:

1. Keep the machine clean. Read instructions below.

2. Keep it properly lubricated. See pages 8 and 9.

3. Keep it level. See pages 6 and 7.

4. Adjust clutch. See pages 35 to 39.

5. Adjust gibs to take up wear. See page 34.

CleaninE

A clean machine is conducive to mote arld better work. Periodic cleaning of the machine
after installatiolr is advisable. Pemanent stains can be avoided by wiping off the machine
once a week with a rag soaked in clean kerosene. Run over bright parts s'ith an oil soaked

rag when the machine is not being used.

-7-



Lubrication

I tnPor t ant-C heak D ai IY

The life of a'ty machifle, as well as the ease with which it can be op€rated' depends upon the

;;;.-;; ;o;" it Each part should be kept clean aod well lubdcated'

.ivote-Beforestaitingyourlatheeachmoming'checkthefollowing:

Headstock: KeeP t}le oil within one inch of top of intake (A)'

Feed Box: Oil with cati at (B)'

Apron:Youshouldbeabletoseeoilintheintake(c).worktheplungerslowly--'- 
back and torth three or four times (D)'

Tailstock: Oi1 with a can (E)'

Lead Screw and Feed Rod Bracket: Oil with a can at (J)'

Motorl Follow instructions of the rnanufacturer'

t'I63
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Details ol Lubrication

Ileadsfocft--Whenever the spindle is ruoning a submerged pump that needs no priming
forces oil from resenroir in the head through a Cuno oil filter (F) to al1 bearings on the
spiodle, shafts and the multiple disc clutch and brake. This is accomPlished thtough a
svstem of piping to all bearings. A cascade of oil is sprayed over the entire gear train. The
filter is on the rear of the head. A sight feed indicator (G) gives constant check on tie
oil flow.

Before starting the lathe fill the reservoir until the oil is about one inch from the top of
the oil filler openitrg (A). A good grade of engine oil SAE 30 is recommended for tie head-
stock lutlrication.

About once a month tum the ctoss handle oo the Cuno filter (F) fivo or three revolutions
to scrape off foreign matter that may have accumulated on the oil filter.

Apron-A plunger pump on the apron forces oil to all beatings in the apron to the cross

slide and to the ]ronl and rear bed ways. Work the plunger (D) slowly in and out thtee or
four times. This should be done daily. Fill the reservoir through the intake on the front of
the apron (C). The reservoir is full when the oil can be seen in the bottom of the intake.
A good grade of machine oil SAE 30 is recommended.

Quick ChanAe Feed A covered trough (B) on the top ofthe feed box- supplies oil through
fieders to allihe needle bearings in the housing The filtering Pad in the trough should be
saturated daily.

TarTsfocft-The oil ilttake (E) for the tailstock is located on the toP midway between the
biflding screws. Unscrew the top and saturate the felt filteiing pad from an oil can daily.

Lead Screw and Feed Rod The bracket (J) on the end of the lathe supporting the lead
screw alrd the feed rod has a screw cap on the top of the bracket for lubricating purposes'

A small amount of oil fiom an oil can daily is sufficient.

Genetal Practice-Motors with ball bearings should be greased once or twice a y€ar,

depending on whether under continuous or intermittent operation and on the temperature
of 'room. tl..ve bearing motots are oil lubdcated. Use a good grade of light mineral oil
SAE l0 or 20. Check oil level on sleeve bea ng motors once a week'

Re-Level

No lat}e bed, irrespective of its manufactufer, is of suf8cient strelrgth to resis!.twisting,
if it i" tr"t accurately leveled and its supporting membels prcperly shimmed The life of
*,o,r, t.ttre will be iricreased half again if this matter is given the p.oper attention. It is

ia.,is"tte to occasionally relevel tle lathe after it has been in service. Frequency of re-
levelline deoends uoon ihe condition of the floor or fouldation' At LeBlond we use an
ig-i""h-"Oti"- Level," to accurately level each lathe before testing and running off' An
oidinary riachinist's level is not sufficiently acculate to ilsure the best results'

*iThis is a hichly accurate and s€nsitive metal tev€l witl graduated glass made bv Queen & Co'

. of Philadetphia, Pa.
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To Operate Lathe

Headstock Ttre 12" lo 18" lathes arc regulally fumished with a multiple disc clutch and
brake (see pages 35 to 39) incorpomted in a driving pulley. The driving pulley is supported
on large a[ti-friction bearings mounted on a bush bolted to the head, relieving the driving
shaft of all strain and pull from the driving unit. The powetful multiple disc clutch when
disengaged automatically engages a single plate brake.

To start t}le spindle you can use either the head or the apron control. With the head con-
trol pull the long handle (A) at top-front of the headstock toward you, when standing in
the operating position, to disengaged push to the left; witlt the apton control (B) push
the handle at the left end of cafiiage down, puU up to release. When the clutch is teleased
it automatically applies a single disc brake.

Do not change speeds with tools ulder cut. Always disengage the feed before changing
speeds.

To change speed on any LeBlond lathe move one or both speed control handles (C) located
at the left of the clutch handle into position indicated on the graphic speed plate (position
of both handles are shown for all the speed changes) for the desired speed. The speed change
handles will slide the gears into position easier if the clutch is engaged momeritarily, just
enough to start t}Ie gear train in motion.* The two handles (D arrd E) at the left side are
the feed compounding and reversing controls. On tie 12li to 18// Tool Room Lathe (E) is a

*Do not change sp€cd with clutdl engaged.
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To Operate tathe
counecting link to the feed reverse control handle () on tne carriage (below). Instruction
for their use is dealt with under feed box and thread cutting be1ow, and on pages 11 and 20.

Apron 12" to L8"-EnPine Zalfie Movement of the carriage and the cross slide is cou-
trolled by a single lever (H) on the upper center of the apron and is moved up from the
stop pin for carnage movement and down ftom the stop pill for movement of the cross

slide. On the engine lathe the movements of the cardage and the cross slide carr be reversed

either by leversirg the feed mechanism with the reverse handle (E) on the head or by
shifting the double bevel pinion handle (K) on the lower right hand side of the apron. In
explaining the movements of the carriage and the cross slide we will assume the teserve
handle (E) on the head is in the left hand position, where it should be set to cut a right hand
tlread. Now n'ith the apron double bevel pinion handle (K) in tie left hand position the
carriage will feed toward the headstock and the cross slide will feed toward the rear way
of the bed. With tlre apron r€ve$e handle (K) thrown to the right the carriage will feed

toward the tailstock and the cross slide toward the operator.

Apron 12" to 18" TooI Roorn Lathe-Movement of the cariage and the cross slide

is controlled by a single levff (H) on the uppff center of the aproo and is moved up from
the stop pin for carriage movement and down from the stop pin for movement of th€ cross

slide. Change of directiotr of both the carriage and cross slide is by the feed revere handle
(J); when pulled up from the neutral position the carriage feeds towards tlle head, or if
apron clutch (H) is set for cross slide movement the slide moves toward the operator. When
the feed reverse handle (J) is dow!, tie carriage moves toward the tailstock or the cross

slide feeds toward the rear way of lathe. The reverse lever should only be used to change

the direction of the feed and not to operate the carriage and cross slide

Handle (K) is moved to certer, neutral position e'hen the lead screw is in use.

-11-



To Operate Lathe
Feed Bor-The feed arrd thread mechanism is simple and easy to operate. It consists of
a cone of gears (X), an intermediate shaft (Y) and a set of sliding gears 1Z). The fine change
shifter (N) slides on a splined shaft and carries a tumbler gear which is dropped into en-
gagement with a gear on the cone corresponding to the thread or feed selected on the indet<
plate above it. For the course changes the lever (O) on the lower part of the box is moved
into the (A, B, C and D) positions. To further change the range of feeds, a lever (D) on
tlle head above the feed box is shift€d into the (A and B) positions above the shifter, (A)
giving the coarse range, (B) the fine range. This lever moves the sliding gear in the head
into engagement as indicated by the (A and B) positions above the shifter witJr the result-
ing feeds and threads shown on the feed box plate.

Tailstock The spindle movement of tie tailstock is through rack (B) and worm (A)
forming a positive lock to the spindle against backing out. The tailstock spindle (C) has a
large area bearings (D) ifl both the front and rear of the tailsto& even witl: the spindle

extended to the limit of its movement. The travel is greater than
for a piece held between centers and adequate for most drilling
without reclamping the tailstock screws.

would ever be needed
alrd boring operations

-12-



I
t
t
:

:

t
I
t
I
t
I
t
t
t
I
l
t
I
I

To Operate Lathe
Two setover screws (P) move the tailstock top to any desired position on the accurately
graduated scale on the end (T). The ha'rd wheel sets at an angle with the spindle, is handy
to operate a'ld is arranged so that a bar caII be used for haid feeding when drilling with
the tailstock. A drill sleeve with a tang driver is furnished for holding drills. HeaW tail-
stock clampiflg bolts (R) securely clamp the tailstock in any position on t}re bed. The handle
(S) securely clamps and holds the spindle in tlle desired positon.

MouatinE Chucks and Face Plates -Mounting chucks for face plates is simple on
the new key drive spindle no6e. Place the
chuck or face plate key'way (A) or the key (B)
in the spindle with the key on top. Next,
slide it into position. This brings the thread
(C) on t}Ie chuck into aligflment witi tlre
threaded collar (D). Then, with both hands
free, start the threaded collar (D)-tightening
up with a spanner wrench. The chuck or
face plate is then positively placed and will
run true and accurate.

Taper Attachrnenf-The LeBlond DUAL Performance Heavy Service Carriage TJrpe
Taper Attachment combines the corveqierrce of a telescopic screw with the rigidity of the
yoke tJrpe attachment. When the carriage is brought into position for the taper operatioo,
the bracket (A) is tightened on the flat bed way. The swivel guide bar (H) is adjusted to

the selected taper, which is marked ir inches oh one end of th€ lower bar and in degiees
on the other end of the bar.

-13,



the adjustable swivel bar (H) in a fixed position with relatiofl to the bed and tbe work.
The movement of the carriage slides the gibbed shoe (J) along the taper bar (H) and the
pull is on the cross leed screw (K) and nut (L) the end of the sclew telescoping in the bush
(S) allowing the slide to move in or out. The telescoping end of the screw is splined (T)
and in this spline a key (U) in the telescoping bush slides, allowing movement of the tool
at all times.

On heavy_ cuts, none ofthe pull is on the cross feed screw but on the draw bar (M) which is
connect€d to the bottom slide of the tool rest. On hea!.y cuts the clamping i.r!- 1Oy i"tightened and the action of the sliding shoe is the same-as on light cuti, eicept thit ihepull is on th€ draw bar (M) clarDp plate, retieving the cross feed siew of alt strii" ;ep.ll
and wear, ttrus insuring longer life and sustainirig the original accuracy of the 

""r.vr. 
Ad_justment of the cut is made by loosening the nut (D) an.-d setting th; tool to the p.op;;

diamete-r and of cours€ tightening the nut again aitei the adjustirent is made, hoiveJer,
most adjustments of the tool are made by the compound rest-and there is no necessity oi
adjusting the nut (D) after the taper is set.

Direct Lenqth Travel Readin4 Dials-The direct length travel readiog dial as the name
indicates makes possible the accurate measurernent oalengtl cuts dir;ctly read from a

The adjustment is made by means of the
set-over-klrob (B) engaging the rack in
the eitd of the tapel bar, moving tfie
swivel bar to the desired taper. It is held
secure by the screws (C). Now, with the
tape! bar clamp s6ew (D) Ioose, and
assuming that t}Ie shoe bracket gib (E)
and the caffiage blacket gib are properly
adjusted, we are ready to chase taper
threads or to finish taper tuming, or
finish boriog. When the carriage feed is
engaged the bracket (A) and its coonect-
ing rod hold the lower taper ba! (G) and

To Operate Lathe

-14-
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To Operate Lathe

large dual dial located on the catiage hand wheel shaft. The dials are graduated both in
mches (t/2" marking) and fractions of an inch (}{" markings) and are rnoved into Position
by gripping the knurled portion of the dial. The carriage is moved one inch with one com-
plete revolution of the outer dial. One complete turn of the i[net dial moves the carriage 24l''
To use the dial filst set the tuming tool for the diameter to be tufned, then position the
tool at the stait of the cut. Now turn t}re dial that will give the desired length until the
zero mark is directly under the pointer'

The length of cut can then be read directly from the dial, or it can be used to set the length
feed stops virhere duplicate parts are to be machined.

Dual Ctossteed Diaraefer Dials-The dual diameter dial sav€s time in tool setting as it
eliminates the old cut and try method. The dial is directly behind the cross feed handle
and is marked in both decimal and fractional inches. The oute! dial is graduated in thou-
sandths, one complete turn moves in .2 of an inch. The inner dial is rnarked in r'/2", otte
complete tufn moves the cross slide 3//. First determine the size of the piece to be tumed
then bring the point of the tool into position so that it just touches the work. Then turtt the
dial until the zero mark is directly under the pointer. Subtract the diarneter to be tumed
from the diameter of the stock and feed tool in one-half the amount. For example if the
diamete! of the stock is 2/' arrd the diameter to be turned 112" t}re differerLce is rZ" then
feed the tool in rA,, or -250".

Slidinp Bed Gap Zafires-See engine lathe instructions on 18/r size fo! ittstiuctions on the
units common to both. The bed is mmposed of two sections, the top bed being moveable

on the lower bed by means of a coarse pitch sclew on the lear of the bed and operated by
a craak at the end of the bed. To move the upper bed loosen tie clamps that are held by
screws (X) thlough tvto holes in eadr of the heavy cross girths of the upper bed' The clamps

-15-



To Operate Lathe

pull against finished surfaces under th€ ways of the lower bed. Move the bed into position

desired and pull up clamp screws, tightening filst the screr to the back of bed pullirrg the
upper bed securely to the vee way on the back then tighten the front screws' Next place

thi jacls at the end of the overhanging bed. The jacks should be raised just enough to
relieve t}le stain lesultiog from the unsupported load.

Repular Gap Zaties-Instruction od corresponding sizes of engine lathes also apply to

gap lathes. The supplementarjr piece (Y) is accurately fitted in the gap and gteat care should

U" t"t* *h* it is removed to exert an even pull to avoid jarnmillg it' The piece b held

ligid in place by two locating pins and four screws.

<__ [

Relievin! Attachnent
The fully Universal Relieving Attachment will cut any relief flom zero to %" with the use

ofonlytwocams.Thechangefromexternaltointemalolendreliefismadewit}routtie
addition of intermediate supporting blocks and additional knuckle joints. Spiral relief can

also be taken care of by a simple adjustment of change gear combinations The use of the

taper it easily accomplished without any special blackets or connectiols'
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To Operate Lathe
To connect the relieviog attachmedt it is only necessary to remove the compound rest,
place relieving attachment in position and couect telescopic shaft.

The adjustment of the follower cam is simple and can be accomplished quickly. A wrench
on the square milled end of the vertical eccentric shaft moves it and the follower cam hub
that is keyed to it. When the eccentric shaft is ilr position for the desired relief the nuts on
two bolts in the tee slot milled in tie folower cam hub are tightened, holding t}|e follower
cam securely in position.

The range of adjustment accomplishes a relief from zero lo Yta" with the small follower
ca''n and r/ta" to rl" wi+h the larg$ follower cam. The graduations for both cams are on
the follow$ cam hubs: zeto to \6" being on the side next to tl:e tailstock and, Yt6" to rZ"
side next to tie headstock, in inoements of X4l/.

(ELIEVING Ai-rAcfl I1ENT
!8!N (rsED W n{ orrY

5u 9- dFAO
{c of
FLqE A ts c wNlN urlp wrTrl

5'Jb-rlEAg
I

? 61 24 '17
3 4E L4 64
4 4A 64

64 40 4a
6 4A 1Z .56
1 64 s6 4A

Aa & 4E 36
64 6A 40

c
tO 64 60 36

4A 55 4O
l2 4A 60 40
lf +8 6s 40
t4 4A s6 32

Trliol{ !Aq6E 9ftro uva
To rri$li. LlF tb6rri4
\ sNafi ill-cvlx a-

r5 1e 60 oa
lb 46 64 t10 -Loo 6- 2-t 3 .

Pitch oI Spiral F|utes
To obtain flle correct. pitch of spiral at right angles to the thread the following formula
may be used:

C Circumference of hob at pitch line
L Lead of thread
P Pitch of Spiral Flutes

c2
Then : P The triangles bac and dba are similar and their corresponding sides ale

L proportional. They are both dght angle triangles and the angles b c a
and b d a are equal. Therefore their coffespo[ding sides are proportioqal aud we have

ab2 C2
ac:ab::ab:bd ac:-or-:P

bdL
-17 -
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To Operate Lathe

CUTTING TIIREADS

A central position (feed control handle (H)' page 11' against stop.pin).holds the feed mech-

;;#;J;;.;;'.] f"itio", '"t'"'i"g't# 
iog *tut to"tt the half nuts out of ensasement

when the feed mechanism is used'

The lever (L) above the feed direction shifter engages the half nuts to chase threads' A

;;;;;;;; li.r'" r'u"at' ;;;;;' h"Ii""ts on the lead sdew' purred up the

lead screw is released. Either the.rr""-g ai.r or the lead sclew reverse (J)' page 11' can be

used to re-engage the tool in the t*;;;;;i The direction of the lead sclew or feed

i"o t" l"*t".i*i" in. handle (E), page l0' on all LeBlond engine lathes'

Since chasing requires a number of cuts aod all must be in the same line of the cut of the

thread. it is necessary either to r.".p ifr" i.rf-""t engaged on the-lead screw at all times

ffi t:il *;,J-" tv '"t'"t"i"J 
trtt rttd "t'"*' o'1o use an indicator which meshes

with the lead screw and 
"r'"'u" 

*rt"ti tt" nufi nut can be engaged so that the tool will cut

;t;;;'.;;;;;'.ad; the device used for this purpose is ca11ed a chasing dial'

Thtead Indicator Method TIle thtead chasing dial on right hatrd side of apron' Page 8'

J;;;;."';;;; .heel that meshes with the leid screw and a shaft conrecting the worm

#iiiliia;;;;;i;i rh. diar is';;';J rrom I to 4 equarlv spaced' that is e0 desrees

"o." 
*i f-r J"*f" *taduations spaced between each numbet-

For all even number threads close half nut at any line on dial'

il; ;ii ;l; "";;" thteads close half nut at anv numbered line'
-fo, 

i"fi aftt.ua" close hall nut at any half revolution'

fi, q""ti.t tt"""a" close hall nut any whole revolution'

Lead Scrcw Revetse Method 12" to 18" The use of the lead screw reverse on tool room

lathes is particularly valuable in tf'"'sin-e taa threads that :il":l !t picked up with the

;';ilI, ;; ;; threading jobs; ior chasing threads in blind holes or on threads stop-

ping at a shoulder.

With the lead screw reverse you can change the direction of travel of the cardage with the

use of eithet lead sc."* ot f"td toa luiiloot'changing the direction of rotation of the spindle'

H"H:'tr;;.;; ;;, :::* :t*li;*t,*;";:l,;lt;.i :?:;.. i:f":[f*:
tl1e thread and feed gear tratn anc

feed rod.

Moleacculatethleadscallbecutasthesingletoothclutchinsulesthe'egistefbetween
the lead screw and t1.e lead t"irrg J-t.-eajo"Lule automatic stops are provided to disen'

gage the feed mechanism in both directlons'

When the stop disengages the lead screw at tie eod of the thread the tool should be backed

out and the feed engaged to retr.u:n in" ".tti*" 
,. the starting poilt without feleasing th(

half 
'Iuts 

on the retum' *('tn"' ** Jt"**"*L the mechanism' the tool is then set to t-h(

"t.""t 
i""O ."U the control handle engaged for another cut'
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To Operate Lathe

Thtead CuttinP Data
When cuttiag threads it is n€cessary to set the tools at a right angle to the piece to be
turned; that is, the axis of tlle thread tool should be exactly 90 degrees from the axis of the
work. This is accomplished by use of a thread setting gauge.

Next set the cutting edge of the tool exactly on the dead center. The depth of the tlread
and t-he thread angle will not be cut coffectly if the tool is set in a'ry other position. When
cutting tireads on cast-iron or brass no cutting lubricant is necessary, but on steel it should
be used. A good quality of cutting oil should be applied to the tool, especially on the 6nish
cuts; a smoother surface is tius obtained.
On threads of fine lead, about 30 arld finer, the tool may be fed straight into the work in
successive cuts. Ilowever, on coarser leads it is better to set the compound rest at one-half
the included angle of the thread, and feed in along the side of the thread with the com-
pound lest handle, so that the tool cuts on one side only during the roughing. Od the last
two or three cuts the tool should be fed straight in, by the cross slide handle, to remove all
lines caused by feeding along the side of the tilead.
Whefl the lathe is leady for the first chasing cut and a chasing stop is not being used, pro-
ceed in the following lnanner. Bring up the point of the tool until it touches the diameter
to be chased. Set the cross feed dial at zero and feed the compound stide in .005" and take
a cut. At the end of the cut withdraw the tool by means of the closs slide handle and re-
turn the ca$iage to the starting point. Again run the tool in until the dial is on the estab-
lished zero reading and again feed the compound slide in .005. Proceed in the same matrner
until the last two or three cuts are to be made, then feed straight in witl the cross slide to
clean up boti sides of the thread.
The points just outlined are also true for taper and internal tlreading- We would again
point out that the top edge of the tool should always be set on the lathe center line and the
proper side and front clearance must be allowed to clear the sides of the threads.
The table following conveys some idea of the number of cuts necessary to chase vee threads
that are in common use:

No. of Threads
per inch

8
l0
11
12
t3
16
20

No, of Chasing
Cuts

18
14
13
11
10
9
8

This table is based on .005" per cut allowing
an extra cut for 6nish which is the actual
practice in our shop.
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To Operate Lathe

Fortnula fot Figutin{ Chanqe Gears for Special Thteads

A limited number of threads in between those show! on the index plate on the 16" and 18"
lathes can be cut by settiog tlle feed box to cut the same number of threads as the number of
teeth in the gear H (24 teeth), on end of the feed box, and by putting a gear in place of the
gear H having the same numbet of teeth as the thread to be cut, for example, place a 21

aeeth gear to cut 21 threads, a 27 teeth gear to cut 27 tireads, etc.

Another simple method not requiriug compound gears follows i

On 12" and 14" Lathes For Ddving Gear F' use 36 teeth
For Driven Gear H, use 27 teeth

Lead Screw has 4 threads p€I inch
For 1:1 ratio set feed box to cut 3 threads

On 16" and l8'/ Lathes*For Driving Gear F, use 48 teeth
For Driven Gear II, use 24 teeth

Lead Screw has 2 thteads per inch
For 1:1 ratio set feed box to cut I thread

Example to cut 6.4" lead* on 12" lathe:

Set box to cut 3 tnreads x (F) 36T : 3x36 3x4 12 45T-F

Special lead to be cut x (H) 277 64x27 64x3 19.2 72"1-II

There are a numbet ol special leads which may be obtained by replacing the gears F, G,
arld H. FoI example, suppose a lead of '759 was desired, we first select a thread plus or
minus the lead d;ired and set feed box leve$ to chase this thread. We may select 2 threads

759
which give us tlle lead of .500 ot tie following ratio 

-. 
The ratio established on the lathe

5oo 
36 4

between head and feed box by gears F and H, for example oo the 12" lathe is or -'
3x11 x23

Taking the LCD'of the above we have

3x 11 x 23x4

cornbining this we have

Pinions
5x5x5x2t2

69x44

5x5x5x2x2x3
F'x G'

These gears are shown on the diagram as 

-. 

When it happens that the ratio cannot
G'xH'

be divided into suitable Lowest Common Denominators that cao be arranged for geats and
pinions, it becomes necessary to try anothe! ratio, To check the problem we have

69 x 44 3036 4 759

50 x 30 Geals

50 x 30 1500 3 500
*Thepitchofascr€v'threadisth€distancefromthecenterofonethreadtothecenterofthenext.

Th€ haJis ti; distance th€ nut wiII move torward on the screw when tumed one full revolution. Itr a single

tr,*aJ*e oitcr' ana tt'e tead are the sarne. In a double th.eaded screw the lead is equal to twice th€ pitch.

ln a triple ihread, three times the Pit.h and so on'
J.Lo*.st co-*o" Denorinator of a siveD number can be found in th€ various machinery hand

booh under Prime Numb€rs and Factors.
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To Operate Lathe

Coarse Threadinq Attachnent and Sub Head

The Coarse threading attachment provides special leads without changilg the gears on
the end of the lathe.

The sub head is applied to furnish exceptionally low speeds for coarse worm cutting or
chasing threads with exceptionally long leads and for use with the relieving attachment.

The following diagrams show the leads that can be cut with the coarse threading attachment
on the 12", 14", 16" and 18" lathes, On the 16" and 18" the plate indicates the results of
the coarse threading attachment used with tie sub head and resulting leads and diametral
pitches.

COARSE THREADING INDEX PLATE GEAR5 FOR
COARSE

TIIREADSo€

B0x

LEvE

BOX

EAD IN INCHES

HEAC

LE VFf o N EAD
B B B B B B B

30 , ffiffi-il\
rzo r lll

sil
,!A"ffi-
ffii- |

B 2 3l a.l2

c l%t I t'e %z
D v^

-39 622

c I
D

3A 30 A
B ? 

"."t7,r
D

36 30 lz 4)6 slt- 6 3/z

R ,/L

"YL
9Az 6EAR5 FOR

c I )/t th
T) v2 Y4

34 30
B zYe
c
D

-33 30 5h
B
c
D

21 3.A 5 !r/-

tY^ ?h
'7(, tYa

Va
IIOTE!THiDw tri6E SPE D LEV€P To EfREdE tEFr %s,rrow wHeN CoAR3E ERFAoTNq

I t ,,?,\!-"!:iF**vv IlerlE"?046-/OS
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To Operate Lathe

When selecting geas for special leads be sure that all gears clear and that the standard

.iii-di".l,ii-i-iil?a'tf possitte. nowwei. it'ere are a numb& of case€ -where 
special qua&ants

:T;'t,ii;'';";;"-;?"".""w. r" *i u"v L'J ""t listed use the followins fomula to cal-

culate special change gears fot head and box:

6xST
Explanatioi! of R :

D$i..d G.a. on

o :GB=.. GH
Gear @
H.ad

L.v.r F..d Rod Lead of
Ratioin Bd to I4ad Socw Screw

s1112

TX
T
T

2

T x T x' n * z -ets
L L

Exatnl>Ie lllustratin| Method ot Cotuputing Gears for any Lead

Let "L" = 1.782 in. nearest values fall in third low on coarse thread index plate opposite

pii", "* r""J.'i#l;iil;;t';c;' and lever on head at "A"' s = 2s'

Substituting: R =ffirt: '8417508 x T-

For first tumbler position: R = .8417508 x '5333333 : '4489338'
. .- 22

From gear-ratio table: 
49

Tabulating all 9 values.

: .4489796. This leaves an error iu ratio of '0000458'

Ratio
Error

.5333333

.5714285

.6r53E46

.6666667

.6956521

.7272127

.8000000
,8888889

1.0000000

.44a9796

.4810127

.5180723

.5612245

.5855856

.6122449

.6734694

.747A992

.8416667

.0000458 I B€.t

.0000123 I GH too bis

.oooo7l8 I GH too big

.ooooszs I GH too big

.0000199

.0000625
GH too big
2nd be3t

Proof: L : 6 x.025 x .5333333 : 1'7818181'

.0000688 | 3rd best

.ooo323? I GH too big

.ooooarO I GH too big

Error in lead is .0001819 or .000102 p€l in'

-4489796
As this error is consiJ"t.lf", tn. computations should be made for compounding:

Formula for use with 113T and 7lT Compound Gears:

--.cH7tLx = i13xcB = 6sr combining tenns R :3H : 26525s2 #
Substituting desired lead in this formula for compouod gears'

p _ ,2652582 x 1.7S2Where S = l, as n€arest valu6 fall in first row of diametral pitch plate.
" 1xT
Repeating above procedure, t nai' !$ = lf o""t a lead of 1'781987' an error of '000013'

or .000007 per in. This is O. K , but cover will have to be removed if it is used'

.4489338 I 22/49

.4810004 I 3a/19

.5l8ooo5 I 43/83

.s61r672 I 55/98

.58ss657 I 65/ltr

.6121824 1 30/49

.67s4006 | 33/49

.14a2229 I 89/119

.8417508 I 101/r20
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To Operate Lathe
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To Operate Lathe
vr'Lu.s 14, c= tt_ ,. u1E t!" C.rFL-tt\6 Caa|oi Ortas eaaa"y tztor t* b.s. turt@ao t@ 7t?2
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Sharpening Lathe Tools

tumed. below the cutting edge of the tool (132). The front clearaoce

"ft""ia't" less for small diameters than lor large diameters, ranging
fi"* S t" 15 degrees' Do not gdnd more front clearalce than is
necessary as thi; takes away the support from the cutting edge

of the tool.

Thetoolisgroundwiththesideclearance"D"(127\totakecareoftheadvanceandto

".."*iiit1-at"*gi"g 
of the tool on the shoulder formed by the cut (131)' This angle is

usually about 6 degiees from the vertical and is constant'

Tool bits can be ground best in their own holders. To prevent g'inding the holder, extend

tlre tool beyond its regular cutting position.

]E
/R\w

t35

After a tool has been ground on the emery wheel, it will produce bet-

te! work and last longet if the cutting edge is stoned with an oil stone'

This takes out the wheel marks and gives a srnooth cutting edge'

Care must be take! in grinding cut-off toolsto see that
both sides of tlre tool have the necessary side clearance
(133). A tool of this kind also cuts better if a lip is
giound back of the cutting edge to curl the chip as

it comes off the piece (134).

In grinding boring tools, see that the froot clearance

is sufficient to prevent t}Ie tool ftom rubbiog in the
hole and dragging at the point "A" (135).

lu

-24-



I
l
I
I
I
I
I
I
I
I
t
I
t
t
I
I
ft

I
I

Adjustnents
Adjusttnent ol the Lead Sctew
The lead screw is in tension and to maintain its accuracy it must be kept that way. Tufn the
nut (X) to tlle right until it is tight, then loosen until sclew can be turned by hand. The
nut on the end of the screw holds a collar against a shoulde! on the screw. The co1lar is also
a stop for the ball thrust bearing. The adjusting nut moves a bush against the ball race'

Cart;age Gibs
Each of the two front gibs (C) on the carriage ale held agaiflst the underside of the vee way
with two cap screws (D) and against the side of the way with two adjusting set screws (E)'
To adjust, loosen cap screws (D) on the unde$ide and tighten the two adjusting screws (E)
on the side until you can feel a slight pressure of the gib against the side of the way.
Proceed in the same manner with the second frcnt gib, then tighten the cap screws in troth
gibs.
The long staight gib (F) on the rear of the carriage is adjusted in the same manner as the
front gibs. Loosen the two cap screws (G) on tne back side of car:riage and tighten the
adjusting screws (H) on the underside of carriage until you feel a slight drag on the gibs.
Tighted tie cap screws to hold the gibs in position.



Adjustments

Clutch and Brake

This multiple disc clutch is equipped with automatic cone brake' Movilrg the clutch control

handle to the left compresses the clutch driving discs to set the lathe drivtrg shaft itr motion'

To disengage the clutch, move the clutch control handle to the right' The clutch dliving

discs tie'I automatically separate and the brake takes hold to stop the lathe driving shaft

with a smooth, quick stop, holding it rigid for ease in locking work in chuck or other opera-

tions requiring a fixed spindle, When necessary to tum the spindle by hand' it may be

entirely disconnected frQm the driving shaft by thlowing the lathe's regular gearshift

Uanales lnto their neutral position. The speed with which the brate will stop the lathe is

affected by the weight of the work piece that is in the lathe' When the spindle i8 driving a

heavy load it will come to a slower stop than whet it is without work or driving a lighter

piece. Both the clutch clamping discs and the brake run coltinuously il oil to provide

smooth starting, running and stoPping All working sufaces ate giwen excessive atea to

insure oil-smooth operation for a long period of time with a minimum of adjustrnent There

are but two simple adjustments: 1 "' the pull pressure of the clutch discs; 2 " the working

clearance of the clutch discs.

Chart "W' and Photos "X-Y-z" Illustrate the Stvle F Clutch' 1D Seties

The driving pulley (A) is mounted ofl a pair of tapered roller bearings (C and C') supported

on the pdi; bu;hing (B), chart (W), page 39' which is rigidlv bolted to the head of the
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Adiushnents

htne (D), The driving pulley is extended at the cover to form the clutch housing (A').

The gear teeth cut on the inside diameter of tl1e housing (A'), completely elgage tie teeth

on the outside diameter of the drivirg discs (E). This is the driving portion of the clutch.

The brake shoe (F) is keyed securely to the €nd of the pulley support bushing and held in
position by the snap ring (G). This is the stationary portion of the brake.

The opefative portiol of the clutch arrd the brake is controlled by the clutch control handle

on the upper front of the lathe which operates the push rod (H) slidhg freely in the cetrter

of the tathe driving shaft (I). To engage the clutch the push lod is forced out between the

clutch fingers (D which are leves having their fulcrum against pin (K') in the clutch

hub (K) by means of their adjusting screws (L)' The clutch fingers (J) are pivotally con-

n€cted to t]1e drivine plate (M) so that the spreading of the fingers pulls the drivine plate (M)

toward the clutch hub (K), compressing tie intermediate clutch discs (N) between them,

-29-



Adjustrnents

these are keyed to the ceotral portion of the clutch hub and lide altemately betweeri the
driving clutch discs (E). This compressing movement locks tlle ope.ative and driving
clutch parts together to drive the clutch hub and the latie d.ive shaft (I) to which tne hub
is splined. The nut (O) on the drive shaft and the three screws (P) secure tie clutch hub to
the drive shaft in its properly adjusted position.

The brake (Q) is set into tJ:e flange (M') extending from the reverse side of the driving
plate (M). Three springs (R) separate tie driving plate (M) and the clutch hub (K) when
the push rod is withdrawn flom between the clutch fingers by moving the clutch control
handle to disengage the clutch. These springs instantly free the clutch discs to avoid any
drag between thern. They automatically apply the brake (Q) to the bra.ke shoe (F) stopping
the tathe ddving shaft (I).
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Adjusbments

Adjustnents
There are two adjustments on the LeBlond lD, Style F Clutch (identical on all three sizes:
3DC, 6DC, 9DC): The frlst is to set the proper pull of the clutch. The s€cond to set the
proper clearance of the clutch discs.

CheckinE
There ale also two places where the clutch should be checked:

(1) If the chuck fails to stop in a reasonable time, the loaded heights of the spdngs should
be checked as follows:

Clutch 3 DC 70 tbs. @ tr:(6" high
Clutch 6 DC 110 lbs. @ lr/t" hieh
Clutch 9 DC 200 lbs. @ 1116" fust,

(2) Overheating of the oil due to lack of clearance. Oil is circulated through the clutch all
the time the driving shaft (I) is running. This circulation stops when the clutch is dis-
engaged leaving sufficient oil in dliving pulley to run idle. When the clutch runs idle for a
long period, the oil in which tlle ctutch plates run vtill warm up to possibly 130 to 140 degtees
F. Il the temperature should go beyond this range, it indicates there is not enough clearance
between the clutch plates, and th€ clutch should be adjusted.

First Adjustnent, (for pull only)

Adjust or check clutch for pull only. Drain the oil from the clutch (V) and remove the
cover (S) by removing screws (T). Put clutch control lever in engaged position. Loosen
nuts (U) on tl:e tiree clutch fingers (J). To iacrease pull, tum each screw (L) to the right
(tum each screvr the same amount to keep in balance). Tighten these screws to the point
whele tbe belt will begin to slip when the clutch is engaged while the spindle is blocked o!
held so it cannot tum, or when it requiles a pull of about 30 lbs. at the clutch control handle
to force the push rod into the engaged position. If even adjustment of the three sclews
has been mad;, the end of the push rod will run perfectly central when the clutch is engaged.
For best results, balance the screw adjustment so the push rod will run central. When
adjustment is coffect, tighten the lock nuts (U).

Secand Adjustrnenf, (for clearance)

Adjust clutch for clearance (after the pull adjustment has been made or found correct).
Witl the oil drained and cover removed, put the clutch control handle in the engaged posi-
tion. R€move the three screws (P) and tighten nut (O), tuming to the ight with a spanner
vrrench, to force the clutch assembly back into the clutch housing, or pulley as far as it will
go. Now back off the nut (O) just enough so the screw holes are properly aligned for the
screws (P) into the hub. Next, make the propff clearance adjustments as follows:

Clutch 3DC back off nut (O) 5-6 tums.
Clutch 6DC back off nut (O) 1 turn
Clutch gDC back off nut (O) ll4 tums

This should leave clearance approximately .050, .060, and .090 inches respectively between
the clutch hub and the adjusting nut or determined by a feeler gauge. This shows the
clearance tiat will be provided for the clutch plates when the clutch is disengaged. Replacing
the screws(P) will draw clutch assembly tight agaitrst tl:e nut in its proper operating position.
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In time the ro1ler bearings on the spindle will need adjustment. Straighten leg ofthe spider
washer that is bent into wrench slot ol th€ adjusting nut (A), Then, with a spanner wrench
in position on the nut with the hook in one of the slots, tap the wrench handle until you
can feel a slight drag on the spindle whm you pull the small face plate around by hand.
When properly adjusted, bend the leg of spider washer that lines up with a wrench slot.
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Piirts Section

When ordering repair parts it is IMPORTANT for p tonpt .oryi@
to give the'following hf<irmation in your order:

1. Sizc of Lathe.

2. Serial number,

3. Number of part as lfut€d.

4. Ouatrtity wantcd.

Thc serial number ir absolutely necersary- It is ltamped oi the flat
gurface on the front rvqy at the taibtock €rd of the bcd. The
numbcF indicatirlg t}le parts are nof stock numbets, ticrefore, tie
information requJed is of prime impotance fot the prcmpt hsnatling
of J.our oder.
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