


Prepaﬁhg e
Lodge & Shipley Lathes
For Action

These leveling instructions for Lodge & Shipley lathes have been
written to help you give your new lathe the right start. If you read these
instructions thoroughly and follow them carefully, you will be repaid
many times in the satisfactory performance of your lathe.

THE Lodge & Shipley COMPANY

CINCINNATI 25, OHIO, U. S. A.

,,,,,

Lodge & Shipley Lathe on Skids for Shipment



FOUNDATION

Before arrival of the lathe, a suitable foundation should be prepared. Foun-
dation plans are furnished with the Operator's Manual and Repair Parts Manual.
The foundation should preferably be of concrete, but regardless of the material
used, it must provide a solid support which will prevent vibration and permit
keeping the machine level. The lathe should never be permanently attached to
the foundation by bolts or grouting over the legs, since this will prevent keep-
ing the lathe level. If the lathe is out of level for a long period of time, a per=-
manent twist or wind may develop in the lathe bed which would necessitate re-

planing.
CLEANING

The carriage, tailstock, or steady rest shouldnever be moved along the bed
until after the lathe has been thoroughly cleaned, properly lubricated, and the
preliminary leveling operations performed. If possible, the steady rest and
tailstock should be removed from the lathe by removing the bottom clamps and
lifting the units off of the lathe. Benzine should be used to remove all slush,
dirt and grit. The carriage and tailstock shear wipers should be removed,
cleaned and replaced, making certain that they make full contact with the bed-
ways before tightening.

Initial oiling of the carriage and bedways should be effected with the liberal
use of a squirt can. In addition, of course, it should be thoroughly lubricated’
in accordance with the lubrication chart and instructions printed in the Opera-
tor's Manual. The manual pump lever for the carriage lubrication system (See
Figure 1) should also be actuated a sufficient number of times for the oil to
appear between the carriage and the bedways.
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LEVELING

Lodge & Shipley lathes are sensitive and accurate machine tools and must
be leveled carefully to insure precise operation. For leveling the lathe, a sen-
sitive machinist's level graduated to at least .0005'" per ft. per line should be
used.

Each lathe is equipped with four leveling screws on the head end leg, four
leveling screws on the tail endleg and twoleveling screws on each intermediate

leg. The leveling screws are located on the outside corner of each leg (See
Figure 1).
?_}—“’—‘L‘“" The lathe should be placed on leveling plates

at least 1" thick and 4" in diameter, with a 13 /16"
counterbore approximately 1/8" deep. The coun-

cocmime mn terbore is slightlylarger in diameter than the end
g Sk, of the leveling screw. The leveling screw must
7 have a full bearing on the face of the counterbore.

(See Figure 2)

3 W
T If desired, the leveling plates may be set in
l_\ | \

the foundation flush with the floor, providing the
plates are not definitely located until the machine

Figure 2 arrives. Thisis important in order that the plates
can be located from the leveling screws in the legs of the machine itself. We
recommend that the leveling plates be made of hardened steel to prevent burrs
from causing a change in level. Itis extremely important that each leveling
screw support its proportionate share of the weight to reduce any possibility
of distortion in the bed that might result in misalignment.

Figure 3
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PRELIMINARY LEVELING

The purpose of this preliminary leveling operation is to remove any pro-
nounced twist or wind in the bed. This should be done before moving any of the
units along the bed. If there is a center leg on the lathe it should be carrying
little or no weight at the start of this operation.

A parallel bar is necessary for the leveling operations unless a level of the
proper length is available. In using the parallel bar it should be made certain
that there are no nicks, scale or rust that might make the bar untrue.

For preliminary leveling operations on all sizes of lathes except the Model
X~-14" lathe, the parallel bar, which should be short enough to fit down within
the outer Vee ways and higher than the top edge of the front Vee way, is placed
across the tailstock flat way and the tailstock Vee way as shown in Figure 3.

On the Model X-14" lathe it is necessary for a 1/8" thick shim to be placed
on the tailstock flat wayin order to raise the front end of the parallel bar to the
proper height for leveling.

Actual preliminary leveling follows the five steps listed below:
(1) Place the level lengthwise on the tailstock flat way at either the head-

stock end or the tailstock end, depending on the position of the car-
riage (similar to Figure 6 or 7). Level the lathe longitudinally.

(2) Place the level on a parallel bar at the headstock end of the lathe as
illustrated in Figure 3. Adjust the screws under the headstock end
leg until the level reading is '"Zero''. In the event that the carriage
prevents this procedure, place the level and parallel bar across the
carriage wings and proceed in the same manner. This is the only
correct alternate method, since the carriage should not be moved un-
til after the preliminary leveling operations are completed.

Figure 4
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(3) Move the level and parallel bar to the tailstock end and again adjust
the leveling screws until the level reading is ''Zero'" (See Figure 4).

(4) On machines equipped with center legs, perform the same operation
with the parallel bar and level over each center leg, adjusting the
screws on the leg over which the level is placed (See Figure 5.)

(5) Recheck and make minor adjustments with the level at all positions.
Once the above operation has been completed, the carriage can be
moved along the bed without danger of causing damage providing the
cleaning and lubricating operations have been thorough. The lathe is
now ready for final leveling.

e

e \'-‘L.“ii )
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Figure 6
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FINAL LEVELING

Place the level lengthwise on the tailstock flat way of the bed up close to the
headstock (See Figure 6) and adjust the screws under the headstock endleg until
the reading is '"Zero'". At the same time check with the level across the bed-
ways to make sure these adjustments do not cause a twist in the bed. Then
place the level lengthwise on the tailstock flat way of the bed at the tailstock
end (See Figure 7), and repeat the above operation, again checking with the
level across the bedways. Repeat these operations and make whatever minor
adjustments are required: On those machines equipped with center legs, this
operation should also be performed with the level lengthwise on the tailstock
flat way of the bed directly over each center leg.

Figure 7

|
5
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The next operation is to level the lathe crosswise by placing the level on the
carriage wings, and a parallel bar if the level is not long enough, (See Figures
8, 9 and 10). Move the carriage from one end of the bed to the other without
disturbing the position of the level. If the level shows any variation throughout
its travel, the screws located under the point where the variation occurs should
be raised or lowered to bring the level back to "Zero'.

The level condition of the lathe longitudinally must then be rechecked, as
previously described, and minor adjustments made to correct any curvature of
the bed. The final check should be made with the level across the wings of the
carriage, until the level reads '""Zero' at all points. After all leveling adjust-
ments have been made, the locknut on each leveling screw should be securely
tightened.

Figure 10
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It must be remembered, that any adjustment made to level the lathe in one
direction may affect the level of the lathe in the other direction, and it is only
a combination of adjustments that will bring the lathe into perfect level which

is required to produce precision work.

Leveling your lathe and keeping it level will pay big dividends in increased
production and accuracy of work., Unintentional tapered turning and tapered
boring are the direct result of the lathe not being properly leveled. Chatter,
too, can many times be traced to an improperly leveled lathe.

Give your lathe the opportunity to reproduce it's inherent accuracy. KEEP

your lathe properly leveled.
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A.

SPECIAL INSTRUCTIONS FOR USING THE MODEL "X" LATHE
OPERATCR'S MANUAL AND PEPAIR PARTS LISTS FOR FOWERTURN LATHES

The Powerturn Operator's Manual and the Powerturn Repair Parts Msnusl are heing
prepared, On completion they will he sent to all Powerturn Lathe owmers,

“lhile a number of changes have been made to increase horsepower capacity, strength

and rigidity, the hasic construction and operation of the Powerturn Lathe is similar
enough to the Model "X" Lathe to permit temporary use of the Model "X" Lathe Opevrator's
and Repair Parts Manuals., Important differences in the two lathes are noted below,

LEVELING

The lathe should be cleaned and leveled in accordance with instructions in the booklet,
"Preparing Lodge % Shipley Lathe for Action", New hollow type leveling screws have
been provided to vermit the use of foundation bolts through the screw, It should

be remembered th=t found~tion bol*s should only be used to prevent the lathe from
Mgalking", Under no circumstances shorld nuts on the bolts be run down tight agasinst
the top of the leveling screw because this will prevent proper initial leveling and

in addition will cause difficulty in maintaining the machine in a level condition,

LUBRTCATION

Lubrication instructions are given on pages two and three of this msnual., It shouid

be noted that the reservoir for lubricating the end gearing (Station 1) can only be
filled, on the first lot of Powerturn Lathes, after removing the lower half of the

head end cover. Present Powerturn Lathes have a flush type oiler inserted in the cover
directly over the reservoir, This minor modification to first-~lot lathes canbe made
easily bv the customer in his shop,

Standard equipment on Powerturn lathes includes a Purolator Type PR-303-3 0il Fiiter,
A precise length of time for replacing the filter element cannot be given but a rood

"rule of thumb" would be to replace when dirty or when the headstock oil is drsined,

Element replacement is Purolator element assembly number 30022.2,

HEATSTOCK

Push hutton 2nd switch controls are now conveniently located on the front of the
headstock,

Powerturn Lathes do not h-ve mechanical forward and reverse spindle speed srrangement,
This is a change from the construction provided for Model "X" Lathes., The double
gided multi-disc clutch is still ueed, but one half of the clutch is for forward
spindle epeeds, the other half now provides a emooth positive bhrake,

The Mechanical Aoron Control Levers on Powerturn Lathes provide starting and braking.
Lifting the lever engages the clutch and starts the spindle, Placing the lever in the
center position provides a neutral for the spindle, Placing the lever in the lowest
position provides braking of the spindle. The Mechanical Apron Control Levers should
always te in the neu*val or brake position before the main drive motor is started,
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TLUBRICATION Ii'!STRU(')NS AND SPECIFICATIONS

I'OR PONER TURI! SERIES

N

When to Station Parts Lubricated Instructions Specifications
0il umber
Daily 1 Quadrant End Gearing 0il with a squirt can
i1l to full level -~ operate Highly Refined Hineral
machine to circulate oil -~ Q0il entirely free from
6 Months 2 Headstock Gearings and maintain level with machine aclds and alkali and
Bearings idle - approx. h pal, 13%, 160 possessing high oxidation
H.D., 20" St stability and film
strengtha
4 ilonths 3 wuick Change Gearing and Maintain level ~ 1 qt. 13", Viscositys:s 150-275 Sec,
Bearings 16" H.D, and 20" Std, Saybolt at
100° T,
Daily W, 5, 6, liiscellaneous Carriage and 0il with squirt can
Te By 94 Taper Attachment Bearings
10
Daily Y e kel Iliscellaneous Tailstock Parts 0il with a squirt can
13, 1,
When 15 Apron Gears and Bearings Fill to full level approx. 1 Special extreme pressure
reguired Bedways and Cross Slide Ways phe 13%, 169 H.D, and 20" 8td, noncorrosive Way Oil
containing a sulphur base
and a tacky additive.
When Fill to full level - approx. Viscositys 300-350 Sec,
required 16 Inner Bedways for Tailstock 1/l pt. 13", 16" H.D, and Saybolt at 100
20" st'd, degrees F, e
Examples: Sun 0il Co, Nn#
Lubricant (P-47)
Socony-Vacuum 0il Co,
Vactra #2.
Weekly 27 Cross Feed Screw and Nuts Apply two or three shots with

grease gun

Good quality Ball and Rolle
Bearing Grease of pennanent
composition,

VleOolDéayuol%Ogtsgian.



CAUTION: If your lathe is eqguipped with reversing electrical
equipment be sure to disengage the ciutch by pliacing the
Mechanical Apron Control Lever in either the neutral or brake
position, before changing from forward to reverse or reverse to
forward., Allow sufficient time before changing the direction
of rotation of the motor for the mecter to stop. otherwise you
will blow a2 fuse or kick out the hester units., If by chance
the motor should change rvotation quickly from & high forward
speed and the headstock clutch is engaged; sevious damage might
result,

The Powerturn Lathe has three spindle speed change levers functioning in the same

as on Model "X" Lathes, but an improved method has been provided for ouickly and
properly positioning them for any desired spindie speed. A knob is provided in the
center of the front headstock casting which rotates a dial type speed index plate.
4s the knob is rotated, s window directly above the knob indicates any one of the

2L, spindle speeds ohtained on the machine and the positiecn for the Shifter Levers
for each speed. At the same time, colored indicator lights show the actusl position
for each lever. In addition, Powerturn Lathes zre equipred with a drum type Cut-
Speed Indicator. By rotating the drum, any one of 2 number of different work piece
dismeters are brought into view, As they sppear., the proper spvindle RPM and Maximum
Allowable Horsepower are easily selected for any cutiing speed based on the particular
workpiece diameter shown.

Determining the proper spindle speed shifter lever locations on the Fowerturn Lathe
can easily be accomplished by following the steps outlined belows

1. If the spindle speed h~s been pre-determined, simply rotate the Dial
Type Index Plate until the one determined speed comes into view in the .
indicator window, then shift the levers to the positions indicated by
the illuminated indicator lights. If the cut speed must be determined
for a particular diemeter simply revoive the drum until. that diameter
in the next nearest diameter appears -~ then check the cut speed obtainable
at this particular spindle speed, At the time you can auickly check
the maximum horsepower cut you can take at this speed. Since your
lathe is equipped with an Ammeter calibrated for horsepower consumption,
you can avoid overloading of the machine or you can increase your feed and
depth of cut depending upon the limitations of the workpiece., In this
way you can use the machine tc maximum capacity.

2, If the spindle speed has not been pre-determined, but the cut speed in
feet per minute is known, it is easy to determine proper spindle speed
by rotating the drum until the diameter that mos® nearly appreximates
the diameter to be turned, comes into view, Locate the cut speed and
it will indicate proper spindle RFPM and the maximum allowable horsepower
cut,

Another recommended use for the cut speed and maximum horsepover indicator is to
pre-determine a second setting for the quick change levers, If the job is such that
necessitates machining more than one diameter on the same workpiece, the operator can,
while the lathe is turning one diameter, quickly determine his lever settings for the




next cut, 'hen the first cut has been completed, the operstor has only to
reposition the levers to the illuminated indicator lights to retain approximeting
the same cut speed on different diameters,

CATUTION: Do not shift spindle speeds while the headstock spindle is
turning excent at verv low speeds, If you cannot schaft the gears
when the spindle is stopped, use the lMechanical Apron Control Lever
to jog the spindle until the gears mesh properly.

NUICK CHANGE GEAR RBOY

The Thread and Feed Index Plate is no longer a part of the dial indicator as was
true of Model X Lathes. Although it is now mounted separately, the procedure to
obtain any desired thread or feed is the same as described in the Model X Operastor's
Manual.

NOTE: On the first lot of POWERTURN Lathes, the Thread and Feed
Index Plate shows a range of leads in inches that corresponds to
the r ange shown in the opevator’s manual as being obtainable on
Model X Lathes. While it is still possiple to set up the POWERTURN
Lathe to obtain these leads, unless your machine is eguipped with
dpron Controlled Peverse to Leadscrew, you cannot conveniently
chase leads that cannot be picked up with the Thread Indicator.

If you have considerabie use for any of the special leads that are
shown on the index plate and/or in the Model ¥ Mperatorts Mgnual, your
lathe should have been ordered with Apron Controlled Reverse to
Leadscrew, The push button operated electrical reverse to

spindle which is available for POUWERTURN Lathes is not a practical
way to reverse the carriage under powver with the haif nuts closed,
This, of course, is necessary for each successive pass of the tool
when chasing such leads, to maintain register between the lead of
the work piece and the lead of the leadscrew., It can be done, snd
for an occasionally odd lead job would be satisfactory, but the
necessity for disengaging the clutch with the Mechanical Apron Control
Lever, stopping the motor before you can reverse it and then re-
engaging the clutch with the Mechanical Apron Control Lever to
return the carriage to the starting point, for each successive

pass of the tool, takes entirely f.ooc much time to consider

this a oractical wav of chasing such leads,



SPECIAL INSTRUCTIONS FOR USING THE MCDEL "X" LATHE
OPERATOR'S MANUAL AND REPAIR PARTS LISTS FOR FOWERTURN LATHES

The Powerturn Operator's Manual and the Powerturn Repeir Parts Manusl are heing
prepared, On completion they will he sent te ail Poweriurn Lathe owners,

"hile a number of changes have been made to increase horsepower capacity, strength

and rigidity, the basic construction and operation of the Powerturn Lathe is similar
enough to the Model "X" Lathe to permit temporary use of the Model "X" Lathe Cperator's
and Repair Parts Manuals, Important differences in the two lathes are noted below,

LEVELING

The lathe should be cleaned and leveled in accordsnce with instructions in the- booklet,
"Preparing Lodge & Shipley Lathe for Action'"., New hollow type leveling screws have
been provided to nermit the use of foundation bolts through the screw, It should

be remembered th=t found-tion bolts should only be used to prevent the lathe from
Mwalking", Under no circumstances shovrld nuts on the holts be run down tight against
the top of the leveling screw because this will prevent proper initial leveling and

in addition will cause difficulty in maintaining the machine in a level condition,
LUBRICATION

Lubrication instructions are given on pages two and three of this manual, It should
be noted that the reservoir for lubricating the end gearing (Station 1) can only be
filled, on the first lot of Powerturn Lathes, after removing the lower half of the
head end cover, Present Powerturn Lathes have a flush type oiler inserted in the cover
directly over the reservoir., This minor modification to first-lot lathes canbte made
easily bv the customer in his shop.

Standard equipment on Powerturn lathes includes a Purolator Type PR-303-3 0il Filter,
A precise length of time for replacing the filter element cannot be given but 2 rood

"rule of thumb" would be to replace when dirty or when the headstock oil is drsined,

Element replacement is Purolator element assembly number 300222,

HEADSTCCE

Push hutton and switch controls are now conveniently located on the front of the
headstock,

Powerturn Lathes do not h~ve mechanical forward and reverse spindle speed arrangement.,
This 1s 8 change from the construction provided for Model "X" Lathes., The double
gided multi-disc clutch is still usced, but one half of the clutch is for forward
spindle speeds, the other half now provides a smooth positive brake,

The Mechanical Anron Control Levers on Powerturn Lathes provide starting and braking.
Lifting the lever engages the clutch and starts the spindle. Placing the lever in the
center position provides a neutral for the spindle. Placing the lever in the lowest
position provides braking of the spindle. The Mechanical Apron Control Levers should
always be in the neutral or brake position before the main drive motor is started,
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TUBRICATION Ii’]S’l‘]tl:'(.;I'}S AND SPLCIFICATIONS

TFOR PONER TURI! SERIES

When to Station Parts Lubricated Instructions Specifications
0il Numbexr
Daily 1 Quadrant End Gearing 0il with a squirt can
T'ill to full level -~ operate Highly Refined Hineral
machine to circulate oil ~ 0il entirely free from
6 Months 2 Headstock Gearings and maintain level with machine acids and alkali and
Bearings idle - approx. L gal. 13", 16 possessing high oxidation
H.D., 20" Std, stability and film
strength.
5 lionths 3 wuick Change Gearing and laintain level - 1 qt, 13", Viscosity: 150-275 Sec,
Bearings 16" H.D, and 20" Std, Saybolt at
100° T,
Daily hy 5, 6, IHiscellaneous Carriapge and 0il with squirt can
Ts By Py Taper Abttachment Bearings
10
Daily 1, 12, Iliscellaneous Tailstock Parts 0il with a squirt can
13, 1
When 15 Apron Gears and Bearings Fill to full level approx. 1 Special extreme pressure
recuired Bedways and Cross Slide Ways phia 13, 16" H,D, and 20" Std, noncorrosive Way 0il
containing a sulphur base
and a tacky additive,.
When Fill to full level - approx. Viscositys 300-350 Sec.
required 16 Imner Bedways for Tailstock 1/L pt. 13", 16" H.D. and Saybolt at 100
20" st'd, : degrees F, P
Examples: Sun 0il Co. Way
Lubricant (P-L7)
Socony-Vacuum 0il Co,
Vactra #2.
Weekly 17 Cross Ieed Screw and Nuts Apply two or three shots with Good quality Ball and Rolle

grease gun

Bearing Grease of permanent
composition.

Viscositgéy%%i%ogtSEEOOF.



CAUTION: If your lathe is equipped with reversing electrical
equipment be sure to disengage the clutch by pliacing the
Mechanical Apron Control Lever in either the neutral or brake
position, before changing from forward %o reverse or reverse to
forward. Allow sufficient time before chanzing the direction
of rotation of the motor for the mctor to stcp, otherwise you
will blow a fuse or kick out the heater units., If by chance
the motor should chsnge vrotation quickily from & high forward
speed and the headstock ciutch is engsged, seriousz damage might
result,

The Powerturn Lathe has three spindle speed chanee levers functioning in the same

as on Model "X" Lathes, but an improved method has been provided for auickly and
propevrly positioning them for any desired spindie speed. A knob is provided in the
center of the front headstock casting which rotates 3 disl type speed index plate.
As the knob is rotated, a window directiy sbove the knob indicates any one of the

2L spindle speeds ohtained on the machine and the position For the Shifter Levers
for each speed., At the same time, colored indicafor lights show the actusl position
for each lever. In addition, Powerturn Lathes sve equipred with a drum type Cut-
Speed Indicator. By rotating the drum; any one of a number of different work piece
diameters are brought into view, As tley sppear, the proper spindle FPM and Maximum
Allowable Horsepower are easily selected for sny cutiing sgpeed baszed on the particular
‘workpiece dismeter shown.

Determining the proper spindle speed shifter lever locations on the Powerturn Lathe
can easily be accomplished hy following the stzps outlined helow:

l. If the spindle speed h-5 been pre-determined, simply rotate the Dial
Type Index Plate until the one determined speed comes into view in the .
indicator window, then ghift the levers to the positions indicated by
the illuminated indicator lights. If the cut speed must be determined
for a particular diameter simply ravoive the drum until that diameter
in the next nearest dismeter appears -~ then check the cut speed obtainable
at this particular spindle speed, At the time you can quickly check
the maximum horsepower cub you can take at this speed., Since your
lathe is equipped with an Ammeter calibrated for hersepower consumption,
you can avold overloading of the machine or you can increase your feed and
depth of cut depending upon the limitaztions of the workpiece, In this
way you can use the machine tc maximum capacity.

2, If the spindle speed has not been pre-determined, but the cut speed in
feet per minute is known, it is easy %o determine proper spindle speed
by votating the drum until the diameter that moss neavrly approximates
the diameter to be turned, comes into view., Locate the cut speed and
it will indicate proper spindle RPM and the maximum allowable horsepower
cut,

Another recormended use for the cut speed and maximum horsepower indicator is to
pre-determine a second setting for the quick chanpe levers., If the job is such that
necessitates machining more thsn one diameter on the same workpiece, the operator can,
while the lathe is turning one diameter, quickly determine his lever settings for the




next cut, "hen the first cut has been completed, the opgrator has only to
reposition the levers to the illuminated indicator liphts to retain approximating
the same cut speed on different diameters,

CATICN: Do not shift spindle speeds while the headstock spindle is
turning excevt at very low speeds., If you cannot shift the gears
when the spindle is stopped, use the Mechanical Apron Control Lever
to jog the spindle until the gears mesh properly.

NUICK CHANGE GEAR ROX

The Thread =nd Teed Index Plate is no longer a part of the dial indicator as was
true of Model X Lathes. Although it is now mounted separately, the procedure to
obtain any desired thread or feed is the same as described in the lModel X Operator's
Manual.

NOTE: On the first lot of POWERTURN Lathes, the Thread and Feed
Index Plate shows g vange of leads in inches that corresponds to
the r ange shown in the operatoris manual as bhelng obtainable on
Model X Lathes. While it is still possiblzs to set up the POWERTURN
Lathe to obtain these leads, unless your machine is equipped with
Apron Controlled Peverse to Leadscrew, you cannot conveniently
chase leads that cannot be picked up with the Thresd Indicator,

If you have considerable use for any of the specisl leads that are
showm on the index plate and/or in the Model Y Operatorts Msnual, your
lathe should have been ordevred with Apron Controlled Reverse to
Leadscrew, The push button opervated slectrical reverse to

spindle which is available for POWERTURN Lathes is not a practical
way to reverse the carrisge under power with the half nuts closed.
This; of course, is necessary for each successive pass of the tool
when chasing such leads, to maintain regicter hetween the lead of
the work piece and the lead of the leadscrew. It can be done, sand
for an occasionally odd lead job would be satisfactory, but the
necessity fovr disengaging the clutch with the Mechanical Apron Control
Lever, stopping the motor befors you can reverse it and then re-
engaging the clutch with the Mechanical Apron Controi Lever to
return the carrispge to the starting point, for each successive

vass of the tool, takes entirely fToc much time to consider

this a oractical wev of chasing such leads,
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SPECIAL INSTRUCTIONS FOR USING THE MCDEL "X" LATHE
OPERATOR'S MANUAL AND REPAIR PARTS LISTS FOR POWERTURN LATHES

The Powerturn Operator's Manual and the Powerturn Repair Parts Manual are heing
prepared, On completion they will be sent o all Powerturn Lathe owmers,

"hile a number of changes have been made to increase horsepower capacity, strength

and rigidity, the basic construction and operation of the Powerturn Lathe is similar
enough to the Model "X" Lathe to permit temporary use of the Model "X" Lathe Operator’s
and Repair Parts Manusls., Important differences in the two lathes are noted below,

LEVELING

The lathe should be cleaned and leveled in accordance with instructions in the booklet,
"Preparine Lodge & Shipley Lathe for Action". New hollow type leveling screws have
been provided to vermit the use of foundation bolts through the screw, It should

be remembered that found-tion bolts should only be used to prevent the lathe from
"ralking", Under no circumstances shold nuts on the bolts be run down tight against
the top of the leveling screw because this will prevent proper initial leveling and

in addition will cause difficulty in maintaining the machine in a level condition.

LUBRTCATION

Lubrication instructions are given on pages two and three of this manual, It should
be noted that the reservoir for lubricating the end gearing (Station 1) can only be
filled, on the first lot of Powerturn Lathes, after removing the lower half of the

head end cover, Present Powerturn Lathes have a flush type oiler inserted in the cover
directly over the reservoir. This minor modification to first-~lot lathes canbe made
easily bv the customer in his shop.

Standard equipment on Powerturn lathes includes a Purolator Type PR-303-3 0il Filter.
A precise length of time for replacing the filter element cannot be given but a good

"rule of thumb" would be to replace when dirty or when the headstock oil is drained,

Flement replacement is Purolator element sssembly number 30022-2,

HEADSTOCK

Push bhutton 2nd switch controls sre now conveniently located on the front of the
headstock,

Powerturn Lathes cdo not h-ve mechanical forward and reverse spindle speed arrangement.
This is a change from the construction provided for Model "X" Lathes. The double
sided multi-disc clutch is still used, but one half of the clutch is for forward
spindle espeeds, the other half now provides a smooth positive brake,

The Mechanical Anron Control Levers on Powerturn Lathes provide starting and braking.
Lifting the lever engages the clutch and starts the spindle., Placing the lever in the
center position provides a neutral for the spindle. Placing the lever in the lowest
position provides braking of the spindle, The Mechanical Apron Contvrol Levers should
always be in the neu®rzl or brake position before the main drive motor is started.
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TUBRICATION II‘ISTRU(.)}‘IS AND SPLCITICATIONS

FOR POWER TURI SERIES

(O ’\'

When to Station Parts Lubricated Instructions Specifications
0il Number
Daily Ak Quadrant End Gearing 0il with a squirt can
Fill to full level -~ opecrate Highly Refined Iiineral
machine to circulate oil - 0il entirely free from
6 lMonths 2 Headstock Gearings and maintain level with machine acids and alkali and
Searings idle - approx. L gal, 13", 16" possessing high oxidation
H.D,, 20" Std, ‘ stability and film
strength.
6 iMonths 3 wuiclk Change Gearing and Maintain level - 1 qt. 13", Viscosity: 150-275 Sec.
Bearings 16" H.D, and 20" Std, Saybolt at
100° F,
Daily , B2 By liiscellaneous Carriage and 01l with scuirt can
1. £ 9, Taper Abtachment Bearings
10
Daily 1 12, Miscellaneous Tailstock Parts 0il with a squirt can
13, Ty
When _ 15 Apron Gears and Bearings 'ill to full level approx., 1 Special extreme pressure
resuired Bedways and Cross Slide Ways pt. 13%, 16" H,D. and 20" Std. noncorrosive Way 0il
containing a sulphur base
and a tacky additive,
When Fill to full level - approx. Viscosity: 300-350 Sec.
required 16 Imer Bedways for Tailstock 1/L pt. 13", 16" H.D. and Saybolt at 100
20" st'd, E degrees F, a
Examples: Sun Oil Co, Wapf
Lubricant (P-47)
Socony-Vacuun 0il Co.
Vactra #2.
Weekly 17 Cross I'eed Screw and Nuts Apply two or three shots with Good quality Ball and Rolle

grease gun

Bearing Grease of permanent
composition,

Vlscosiugéy%gi%ogtSSiOOF.
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CAUTION: If your lathe is eguipped with reversing electrical
equipment be sure to disengage the ciutch by piacing the
Mechanical Apron Control Lever in either the neutral or brake
position, before changing from forward to reverse or reverse to
forward, Allow sufficient time oefore changing the direction
of rotation of the motor for the metor to stop, otherwise you
will blow a fuse or kick out the heater units, If by chance
the motor should change rotation quickly from s high forward
speed and the headstock cliutch is engaged; seviocus damage might
result,.

The Powerturn Lathe has three spindle speed change levers funciioning in the same

as on Model "X" Lathes, but an improved method has been provided for ouickly and
properly positioning them for any desired spindle speed., A knob is provided in the
center of the front headstock casting which rotates a dial type speed index plate.
As the knob is rotated, a window directly above the knob indicates any one of the

24 spindle speeds ohtained on the machine and the position For the Shifter Levers
for each speed. At the same time, colored indicafor lights show the sctusl position
for each lever. In addition, Powerturn Lathes ave equipred with a drum type Cut-
Speed Indicator. By rotating the drum, any one of a number of different work piece
disameters are brought into view, As tley appear, the proper spindle RPM and Maximum
Allowable Horsepower ave easily selected for sny cutiting speed based on the particular
workpiece diameter show

Determining the proper spindle speed shifter ilever locations on the Fowerturn Lathe
can easily be accomplished by following the steps outlined belcws

l. If the spindle speed h=s been pre-determined, simply rotate the Dial
Type Index Plate until the one determined speed comes into view in the .
indicator window, then shif't the levers to the positions indicated by
the illuminated indicator lights. If the cut speed must be determined
for a particular diameter simply ravoive the drum until that diameter
in the next nearest diameter appearz ~ then check the cut speed obtainable
at this particular spindle speed., At the time you can auickly check
the maximum horsepower cul, you can bake at this speed. Since your
lathe is eguipped with an Ammeter calibrated for horsepower consumption,
you can avoid overloading of the machine ovr you cen increase your feed and
depth of cut depending upon the lilimitations of the workpiece, In this
way you can use the machine to maximum cspacity.

2, If the spindle speed has not been pre-determined, but the cut speed in
feet per minute is known, it is essy ‘o determine proper spindle speed
by rotating the drum until the diameter that most nearly approximates
the diameter to be turned, comes into view, Locate the cut speed and
it will indicate proper spindle RPM and the maximum allowable horsepower
cut,

Another recommended use for the cut speed and maximum horsepower indicator is to
pre-determine a second cetting for the quick change levers. If the job is such that
necessitates machining more than one diameter on the same workpiece, the cperator can,
while the lathe is turning one diameter, guickly determine his lever settings for the

=
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next cut, 'hen the first cut has been completed, the operstor has only to
reposition the levers to the illuminsted indicator lieghts to retain approximeting
the same cut speed on different diameters.

CAUTICN: Do not shift spindle speeds while the headstock spindle is
turning excent at very low speeds, If you cannot shift the gears
when the spindle ies stopped, use the Mechanicel Apron Control Lever
to jog the spindle until the gears mesh properly.

NUICK CHANGE GEAR ROYX

The Twhread and Teed Index Plate is no longer a pari of the disl indicator as was
true of Model X Lathes. Although it is now mounted separately, the procedure to
obtain any desired thread or feed is the same as described in the Model X Operator's
Manual.

NOTE: On the first lot of POWERTURN Lathes, the Thread and Feed
Index Plate shows a vange of leads in inches that corresponds to
the v ange showm in the operatoris manual as belng obtainable on
Model X Lathes, While it is still possiole to set up the POWERTURN
Lathe to obtain these leads. unless your machine is equirped with
Apron Controlled Peverse to Leadscrew, you cannot conveniently
chase leads that cannot be picked up with the Thread Indicator,

If you have considerable use for any of the special leads that are
shown on the index plate and/or in the Model ¥ Operator's Msnual, your
lathe should have been ordered with Apron Controlled Reverse to
Leadscrew, The push button operated slectrical reverse to

spindle which is available for POWERTURM Lathes is not a practical
way to reverse the carriage under power with the half nuts closed,
This; of course, is necessary for each successive pass of the tool
when chasing such leads, to maintain register between the lead of
the work piece and the lead of the leadscrew. It can be done, and
for an occasionally odd lead job would be s=atisfactory, but the
necessity feor disengaging the clutch with the Mechanical Apron Control
Lever, stopping the motor before you can reverse it and then re-
engaging the clutch with the Mechanical Apron Control Lever to
return the carriage to the gstarting point, for each successive

pass of the tool, takes entirely too much time to consider

this a oractical wav of chasing such lesds,



MODEL X LATHE

Operator’s Manual

This manual was written for the purpose of instructing the operator of a
Lodge & Shipley Model X Lathe in the proper care and operation of his
machine.

At the time of writing, the manual was completely up-to-date. However,
due to continual improvements in design, it is possible thatdescriptions
contained herein may vary slightly from the machine delivered to you.
This would imply nothing more than the fact that the machine has been
improved to better fulfill your requirements.

THE LODGE & SHIPLEY CO.
CINCINNATI 25, OHIO, U. S. A.




Topslide Screw Ballcrank and Dial
Round Tool Post
Headstock Center
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Cut Speed Indicator Thread Indicator
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Figure 1. - Model X - 14" Heavy Duty Toolmaker Lathe.
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Figure 2 - Model X - 20" Heavy Duty Engine Lathe
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Figure 3. - Model X - 25" Heavy Duty Oil Country Lathe.




CLEANING, ERECTING AND LEVELING

For full and complete information on this subject, see bulletin entitled '"Pre-
paring Lodge & Shipley Lathes for Action''.

CONNECTING ELECTRICAL EQUIPMENT

After connecting the main line wires, check the direction of pulley rota-
tion with the indicating arrows on the face of the pulley sheave. It is import-
ant that the motor run in the proper direction.

LUBRICATION

The importance of proper lubrication caznnot be over emphasized. The con-
tinued accuracy andlong life of the machine dependslargely upon proper lubrica-
tion at all times; so do not neglect lubrication after the machine has been in-
stalled. Lubrication of the lathe should start as soon as it has been cleaned and
before any of the mechanisms are operated or any sliding units are moved. A
complete lubrication chart will be found on pages 6 and 7. Refer to it frequently
and follow the instructions carefully. It is very important that you use only the
grades of oil which meetthe specifications given, andit is certainlyfalse economy
to use any but the highest quality lubricants. The following paragraphs present
a general description of the various lubrication systems.

The headstock lubrication system for the Model X 14" and 16" Heavy Duty and
the 20" Standard Lathes is shown in Fig. 4. It is a forced system which oper-
ates by the action of the centrifugal pump shown, pumping the oil from a separate
reservoir below and to the rear of the headstock, through a Cuno oil filter atthe
front of the headstock and then to the oil-distributor troughs over the top of the
bearings and gearing. The oil drains from the moving parts to the bottom of the
headstock and then returns to the reservoir. The headstock lubrication system
for the 20" Heavy Duty Lathes and larger and the 25'" Standard and Heavy Duty Oil
Country Lathes is quite similar exceptthe bottom of the headstock casting is used
as the oil reservoir instead of the separate reservoir toward the rear.

The Cuno oil filter is incorporated in the system to insure the distribution of
clean oil at all times. The handle of the filter should be turned frequently toclear
the filter plates and allow the sludge to drop into the small reservoir immediately
below the filter. The filter element should be removed and cleaned and the sludge
drained by removing the plug at the bottom of the reservoir whenever the head-
stock reservoir is drained. If at any time the plugis removed from the reservoir
and no oil starts to drain out immediately, it is certain that sludge has accumul-
ated and should be cleaned out.
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LUBRICATING INSTRUCTIONS AND SPECIFICATIONS

Priming Plug’7 1
0 .
5

9 23eg
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Level
For 1 Rear

Low

LSRR |
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REAR VIEW - MODEL X
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FRONT VIEW - MODEL X LATHE
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LUBRICATING INSTRUCTIONS AND SPECIFICATIONS

.
. . ;

WHEN TO !
OIL STATION NUMBER PARTS LUBRICATED INSTRUC TIONS SPECIFICATIONS
6 1 Headstock Gearing and Bearings| Drain and refill every 6 months.
‘Months and Pulley Gearing Maintain level with machine idle.
Drain sludge from filter.
3 Gal. - - 14",16" HD & 20" Std.
41/2 Gal.- 20" HD
4 Gal. - 25" Std.
- 2H/U
;’ i;; gai 3:,, ?t[c; Highly Refined Mineral Oil
al.= . 2 “
8 Gal. - 25" Std.,8 7/8" HS eﬁ:ul-fely firee from-ac1:..s ;nd
36al, = Z5* HD,, 11 1E0 pg | o2 NS POSSSSslipialg
oxidation stability and film
6 3 Quick Change Gearing and Drain and refill every 6 months. strength
. s Maintain 1 1 b
Months l;ear?ngs, and End Gearing and |, Stn Etl’}y?,vfﬁ” Hi 5 e il Viscosity: 150-275 Sec.
carings 3 Qt.- 20",25" HD & 25', 32" Std. Saybolt at
25'' Std. 8 7/8" HS, 100° F.
25'" HD. 11 1/2" HS
Daily 4 Quadrant End Gearing Oil with a Squirt Can
Daily : 5 Leadscrew and Feed Oil with a Squirt Can
(20" H.D. and larger Rod Forward Bearings
Engine, Toolmaker and
Qil Country Lathes)
Daily 16, 17, 18, 19, 21 & 22 Miscellaneous Oil with a Squirt. Can
Daily 20 Bearings for Counter and Oil with a Squirt Can
(2-Speed Tailstock) Reduction Unit
When 6 Apron Gears & Bearings, 1//2 Bt 4”” 2“”':' HI;)&&ZZE';S;;' 0 Special extreme pressure
Required Bedways & Cross Slide Ways g/égt g‘g.. Stg IgI 7/8"5 noncorrosive Way Oil con-
3/4 Pt. 25" HD 11 1/2"H4S taining a sulphur base and
a tacky additive.
When 15 Inner Bedways for Tailstock Maintain level. Viscosity: 300-350 Sec
Required 1,4Pt. required Saybolt at 100° F
) ) . ) Examples: Sun Oil Co. Way
Daily i, 8, 9, 10, 11, 12 & 13 Miscellaneous Carriage and Oil with a Squirt Can Lubricant (P-47)
Taper Attachment Bearing Socony-Vacuum Oil Co.
Vactra #2.
Weekly 2 Pulley Bearing Apply two or three shots with
(Now lubricated for life) Grease Gun
Weekly 14-A £
(14", 16", 20" Std. ) Cross Feed Screw and Nuts Apply two or three shots with Good quality Ball and
14 Grease Gun Roller Bearing Grease of
(20" H. D. and larger permanent composition.
Engine, Toolmaker and Viscosity: 60-100 Sec.
Qil Country Lathes) Saybolt at
eekly 16 Screw Threads and Ball Apply grease with Grease Gun 210° F ,

(B.B. Tailstock Center)

Bearings for Center

until old grease is forced out
around center.




Figure 4 - Model X - 14" 16" H.D. and 20" Std. Headstock with Cover Removed

Oil should always be seen splashing against the detector window at the front
of the headstock whenever the motor is driving the pulley. If no flow of oil is
visible, the pump is not operating and it should be checked immediately. It
should be remembered thatthe pump will not operate if the pulleyis being driven
in the wrong direction. If all the oil has drained out of the pump it may be nec-
essary to prime it first to get started. Check the lubrication chart on pages 6
and 7 for the location of the priming plug or cup to use for pouring oilinto the

pump.

The oilin the headstock reservoir should be drained occasionally and replaced
with clean, fresh oil. The frequency depends upon how much the lathe is being
used, but good average recommendations are included in the lubrication chart.

It should be carefully noted that two oil level windows, a low level and a high
level, are provided at the rear of the headstock oil reservoir of the 14" and 16"
Heavy Duty and the 20" Standard Lathes. When the headstock is initially
filled with oil, it should be filled up to the high level and then operated for a
short period until the pump has had a chance to circulate the oil through the en-
tire systern. The headstock should then be stopped and the oil given a chance
to drain back into the reservoir as much as it will. Some of the oil will remain
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in the headstock itself, particularly in the lower recess housing the feed drive
gears. More oil should then be added until the highlevel is once again reached.
Whenever the headstock is stopped afterward, the highlevel will be maintained.
The low level window simply indicates the level at which the reservoir should
immediately be refilled.

Only one oil level window is provided for the headstock of the 20" Heavy
Duty Lathes andlarger and the 25'"Standard and Heavy Duty Oil Country Lathes
and it is located at the front of the headstock under the detector window. The
level determined by the initial filling will be very nearly maintained whenever
the headstock is stopped. More oil, of course, should be added as required.

All of the aprons and carriages are alsoprovided with automatic lubrication.
A plunger type pump is mounted in the apron and automatically operated by
either the longitudinal or cross feed. It supplies oil from the apron reservoir
to the gears and bearings in the apron, to the bedways, and to the compound
rest bottom slide. The pump may be operated by hand to supply oil tc the bed-
ways before moving the carriage, by means of the manual pump lever directly
below the clutch levers on the front of the apron. Shear wipers are provided
at each end of the carriage bearings. The shear wipers should be removed,
cleaned and replaced periodically. Inreplacing them, care should be exercised
to be sure they are bearing on the bedway for their full width.

The tailstock bases of all sizes of Model X Lathes include oil reservoirs
and wicking to automatically lubricate the bedways. Shear wipers are also
provided for the ways at each end of the tailstock to clean the ways as the tail-
stock is moved along the bed. These shear wipers should also be removed,
cleaned and replaced periodically.

The totally enclosed quick change gear boxes are automatically lubricated
by a plunger type pump at the bottom of the box. The pump is operated by a
cam whichis driven whenever the feed gears are revolving. Oil should be seen
splashing againstthe detector window on the right end of the quick change gear
box whenever the thread and feed mechanismis being used. If noflow is visible
the pump should be checked immediately. On very fine feeds, however, the
flow may not be quite enough to touch the window. The o0il is pumped from the
reservoir atthe bottom of the box to a distributing system at the top of the box.
There itis distributed to the quick change gears and bearings as well as to the
end gearing bearings and leadscrew and feed rod forward bearings. As indi-
cated onthe lubrication chart, the large cup atthe top of the end gearing cover
is used to supply oil to the wicking which lubricates the quadrant end gears.
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TIPS TO INSURE ACCURATE WORK

If difficulty is experienced in maintaining turning, facing and boring oper-
ations to within standard limits, the chances are this is caused by the lathe
being out of level. Experience gained in hundreds of cases on complaints of
this nature enables us to make this statement authoritatively. The first thing
to do is to relevel the lathe carefully using a good sensitive machinists' level.

For workheld between centers, itis importantto make sure thatthe centers
in the work line up with each other. Remember that if a long piece is turned
without a steady rest or follow rest, the work itself will spring away from the
tool to some extent.

While misalignment may have been caused by rough handling in shipment,
these cases are so extremelyrare thatall other possibilities should be exhausted
first before requesting a factory service call. If thelathe chatters, it may be
due to one or more of the following causes:

(1) Machine may not be level; see bulletin entitled '""Preparing Lodge
& Shipley Lathes for Action''.

(2) One or more of the leveling screws may not be resting solidly on
leveling plates; carefully readjust.

(3) Work may not be well enough supported by extending too far out
from chuck; chuckthe work shorter or support outer end in a steady
rest.

(4) Work supported between centers may be too long in relation to the
diameter; use a steady rest near the middle of the piece when the
length is more than about 12 times the diameter.

(5) Oil, grease, or dirt may be between the bore of the driver and the
spindle nose; carefully clean and dry both the bore and the nose.

(6) Nicks may be in the bore of the driver or on the spindle nose; care-
fully polish smooth,

(7) The keyway of the driver maybe bearing onthe top of the key in the
spindle nose; file the keyway for clearance - do not alter the key in

the spindle nose.

NOTE: If chucks or other drivers tend to loosen on the nose during oper-
ation, points #5, #6, or #7 will undoubtedly be the cause.

(8) The adapter plate, if used, may be loose against the driver or im-
properly fit to the spindle nose; alter as required.
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(9) There may be end play in the spindle; see instructions on pagel5
for adjusting spindle bearings.

(10) The cross-slide or top slide gibs may be too loose; readjust care-
fully - see page22.

(11) Cutting edge of tool may be below center line; readjust to bring it
on center to 1/32" above center.

(12) Dirt mayhave collected between the centers and the workpiece, the
tailstock center and spindle bore, the headstock center and collet,
or the collet and bore; carefully clean all surfaces.

(13) Cutting tool may be too weak or may be overhanging the block too
far.

(14) Cutting tool may be loose in the block.
(15) If using a tool holder with an inserted bit, the bit may be loose.

(16) 1If using an unbalanced driving fixture or machining an unbalanced
workpiece, the machine may vibrate; counterbalance with weights
on the light side of the spindle.

(17) The cutting speeds andfeeds may be incorrect; get proper recom-
mendations and resei machine.

(18) Foundation may not be rigid enough to isolate vibration from adja-
cent machines.

HEADSTOCK

Figure 4 shows the top view of Model X 16" Heavy Duty Lathe headstock
with the cover removed. Except for the notable differences mentioned below,
it may be considered typical of the Lathes. Note that 24 forward speeds and
16 reverse speeds are obtained by shifting spur gears along hardened splined
shafts by three levers at the front of the headstock. In order to change the
speeds, the levers are moved to the locations indicated on the index plate for
the desired speed.

NOTE: Do not shift the gears before stopping the spindle.
If the levers do not move readily to engage the selected speed, engage the
friction clutch slightly to move the gears a small amount. A neutral position

(lettered "N") is included in order to make it possible to rotate the spindle by
hand for adjusting chuck jaws, etc.
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Figure 5 - Maximum Horsepower and Cut Speed Indicator with Ammeter

The standard Slide Rule Type Spindle Speed Index Plate and Maximum
Horsepower 'and Cut Speed Indicator along with an Ammeter calibrated in
horsepower (optional at additional cost) are shown in Figure 5. The stan-
dard speed range for the 14" Heavy Duty Model X Lathe is 14 to 1160 R.P.M.
with a maximum allowable horsepower of 10. That range and power is also
the same for the 16" Heavy Duty and the 20" Standard machines and all
three sizes also have optional intermediate ranges of 21 to 1740 R.P.M.
with a maximum of 15 horsepower and high ranges of 24 to 2000 R.P.M.
with a maximum of 20 horsepower. The standard speed range for the 20
Heavy Duty and the 25" Standard machines is 9 to 500 R,.P,M. with a maxi-
mum of 20 horsepower and the high range is 13 1/2 to 750 R.P.M. with
a maximum of 30 horsepower. The standard speed range for the 25" Heavy
Duty and the 32" Standard Lathes is 7 1/2 to 422 R.P.M, with a maximum
of 25 horsepower and the high range is 9 to 507 R.P.M. with a maximum
of 30 horsepower. A low speed range from 6 to 338 R.P.M. with a maxi-
mum of 20 horsepower can also be supplied. The standard speed range for
the 25" Standard Oil Country Lathe is 8 to 451 R.P.M. with a maximum
of 20 horsepower and the low speed range is 6 to 338 R.P.M. with a maxi-
mum of 15 horsepower. The standard speed range for the 25" Heavy Duty
Oil Country Lathe is 6 to 338 R.P.M. with a maximum of 20 horsepower.
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In every speed range of sizes 14', 16", 20" HD, 20" and 25" Standard
Model X Lathes, the highest eight spindle speeds are interlocked to prevent
reversing of the spindle. Note from Figure 4 that whenever the high speed
spindle gear is being driven, the interlock hook is in position to prevent
the reverse clutch from being engaged. Reversing at the high speeds with-
out allowing the spindle to stop completely would be detrimental to the
gearing. On Lathe sizes 25" Heavy Duty and larger, an electrical reverse
to the motor is furnished when ordered. A centrifugal interlock (zero switch)
is provided on these lathes to prevent reversing the motor until motor RPM
is approximately 50. When reversing is ordered on these lathes, the same
range of spindle speeds available in the forward direction is also available
in reverse.

The five shifter levers which pivot from the oil distributor trough are
accurately set at the factory for full engagement of the gears. If however,
for any reason, it becomes necessary to reposition the travel of the gears
for proper meshing, eccentric bushings are provided at the pivots for mak-
ing such an adjustment. It is then necessary to remove the pins, rotate
the bushings for a suitable adjustment and repin.

The Cut Speed Indicator should be used by moving the slider until the
largest diameter (inches; if metric-millimeters) of the workpiece to be
machined (set up in either the right or left column) is in index with the
suitable surface speed (ft./min.; if metric, meters/min.) to be used for the
job. At that point the proper R.P.M. and lever setting will appear at the
top of the slot being used in the slider and the maximum allowable horse-
power for that R.P.M. will appear at the bottom. The horsepower shown
simply indicates the maximum safe horsepower cut that can be taken-at
that particular spindle speed. An Ammeter, when used in conjunction with
the Cut Speed Indicator, shows the horsepower consumed at any given time
or condition of cut. The machine, therefore, should never be operated in
such a manner that the Ammeter shows a higher horsepower than the Cut
Speed Indicator for that particular spindle speed. On the other hand, in
order to protect the motor, the machine should never be operated over a
prolonged period with the Ammeter showing a higher horsepower than the
rated power of the motor. If desired, the approximate horsepower that
will be consumed by any cut may be calculated in advance by the usual
formula.

The feeds are driven from the spindle gear inside the headstock near
the rear end of the spindle and then, although not completely visible in
Figure 4, through a double-ended positive reversing clutch to a gear on
the outside of the head which drives the end gearing to the quick-change
gear box. The clutch is of the multiple-tooth type for all machines except
toolmaker lathes, and is controlled by the thread direction lever at the
front of the head stock. For toolmaker lathes, the clutch is of the single-
tooth type, since for threading, register between the spindle and leadscrew
must be maintained. The clutch is then operated through the mechanical
reverse to leadscrew linkage from the apron. The 25" Heavy Duty and
the 32" Standard Lathes reverse by shifting a gear instead of a clutch.
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HEADSTOCK SPINDLE

The Key Drive Tapered Spindle Nose is standard on all sizes of Model
X Lathes (except the Oil Country Lathes). Face plates, chucks, and other
types of driving fixtures are made for direct application. When placing
chucks or other drivers on the nose, the bore and nose should be thorough-
ly cleaned and wiped to remove any o0il or grease and then the spindle
should be rotated to bring the key to the top. This key is designed to sup-
port the fixtures and align them with the threaded lock ring.

The Cam Lock Spindle Nose will be furnished optionally at no addition-
al cost instead of the Key Drive Tapered Spindle Nose on all sizes of Model
X Lathes from the 14' Heavy Duty through the 25" Standard.

The spindle of the 25" Standard Oil Country Lathe employs the Ameri-
can Standard 15" A-1 spindle nose, while that of the 25" Heavy Duty Oil
Country Lathe employs the American Standard 20" A-1 spindle nose. When
changing chucks or face plates on the Oil Country Lathes, the bore and
nose should be carefully cleaned and wiped to remove any oil or grease
and the spindle rotated to bring the driving pin to the proper position to
enter the chuck. The chuck should then be bolted tightly against the flange
of the nose.

The spindles of the 14" and 16" Heavy Duty and 20" Standard Lathes
are supported at the front and center on two opposed tapered roller bear-
ings and at the rear by a double row tapered roller bearing with a float-
ing outer race, as shown in Figure 6. Figure 7 shows the spindle assem-
bly for the 20" Heavy Duty and larger Engine and Toolmaker Lathes in
which the rear bearing is the same type as for the smaller sizes to allow
free expansion of the spindle and the forward bearings are also two oppos-
ed tapered roller bearings but are set closer together than are those in
the smaller sizes. Figure 8 shows the spindle assembly for the Large
Hole in Spindle Oil Country Lathes.
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Figure 6 - Spindle Mounting on Model X - 14'",16" H.D. and 20" Standard.
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The spindle bearings are carefully adjusted before the lathe is shipped
from the factory and unless absolutely necessary this adjustment should
not be changed.

. To adjust the bearings on the 14" and 16" Heavy Duty and the 20"
Standard Lathes, proceed as follows:

Remove the main cover over the top of the headstock and rotate the
spindle by hand until the socket head set screw which locks the adjusting
nut can be loosened. The screw will be slightly peened over to prevent

. backing out, but can be broken loose with a good wrench. After releas-
ing the lock screw, tighten the adjusting nut until the front and center taper-
ed roller bearings are free of all end play and when the spindle is turn-
ed by hand, there is a very slight drag. Rotate the spindle in alternate
directions while tightening the adjusting nut to assure the proper seating
of the bearing rolls. Relock the set screw tightly and repeen it; replace
the cover; and run the headstock slowly at first and then faster, until the
highest speed is reached. Operate at that speed for about an hour. Dur-
ing that period, check the temperature of the bearings several times to see
that it does not exceed about 140°F., and also make certain the bearings
are not noisy. The rear bearing is set at the factory and will need no
further adjusting in the field.
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Figure 7 - Spindle Mounting on Model X - 20" H.D. and
Larger Engine and Toolmakers Lathes
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To adjust the bearings on the 20" Heavy Duty and larger Engine and Toolmaker
Lathes proceed as follows:

Remove the main cover over the top of the headstock and rotate the spindle by
hand until the socket head set screw which locks the adjusting nut can be loosened.
The screw will be slightly peened over to prevent backing out, but can be broken
loose with a good wrench. After releasing the lock screw, tighten the adjusting
nut until the two front tapered roller bearings are free of all end play and, when
the spindle is turned by hand, there is a very slight drag. Rotate the spindle in
alternate directions while tightening the adjusting nut to assure the proper seating
of the bearing rolls. Relock the set screw tightly and repeen it; replace the cover;
and run the headstock slowly at first and then faster, until the highest speed is
reached. Operate at that speed for about an hour. During that period, checkthe
temperature of the bearings several times to see that it does not exceed about 140°
F., and also make certain the bearings are not noisy. The rear bearing is set at
the factory and will need no further adjusting in the field.

S NN
SV AT == = l\s
i X —
’ N =y \\\\\
I\
N
\epausTing NuT L \
o} [MEAD LOCK SRRV . ..

Figure 8 - Spindle Mounting on Madel X Oil Country Lathes
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To adjust the bearings on the Large Hole in Spindle Oil Country Lathes, pro-
ceed as follows:

. Rotate the spindle by hand until the socket head set screw which locks the ad-
justing nut at the rear of the spindle can be loosened. The screw will be slightly
peened over to prevent backing out, but can be broken loose with a good wrench.
After releasing thelock screw, tightenthe adjusting nut until the bearingsare free
of all end play and, when the spindle is turned by hand, there is a very slight drag.

‘ Rotate the spindle in alternate directions while tightening the adjusting nut to as-

. sure the proper seating of the bearing rolls. The amountofdrag should be checked
by inserting two long bolts in diametrically opposite holes in the flange of the
spindle nose and rotating the spindle by hand with the two bolts. The proper ad-
justment is to have the bearings tight enough to allow the spindle to turn for about
11/2 revolutions. Relock the set screw tightly, repeen it, and run the headstock
slowly atfirst and then faster, until the highest speed is reached. Operate at that
speed for about an hour. During that period, check the temperature of the bear-
ings several times to see that it does not exceed about 140° F., and also make
certain the bearings are not noisy.

HEADSTOCK CLUTCHES AND BRAKE-14", 16", 20" Heavy Duty, 20" and 25" Standard

A forward and reverse multiple disc clutch is an integral part of the
headstock - of the 14', 16", 20" Heavy Duty, 20" and 25" Standard, Model X
Lathes and is located on the initial drive shaft as seen in Figure 4. They
are interconnected with an efficient cone-type brake which is also built into
the headstock and provides braking to the spindle from the forward as well
. as the reverse spindle rotation.

Interlocking Trip
Mechanism

Brake Adjustment Nuts

Neutral Position
Adjusting Nuts

Starting Lever
Adjusting Nuts

Figure 9 - Rear View of Headstock on Model X -14'", 16" H.D., and 20" Standard
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The square shaft running along the front of the bed controls the movements
of the clutches and brake, and levers at the headstock end and also attached to
the apron are used by the operator for rotating the square shaft. The spindle
is started turning forward by pulling either lever up as far as it will move; it
is stopped by movingit down to the central position. At that point, the forward
clutch is disengaged and the brake is applied. Aninterlocking trip mechanism,
which may be seen in Figure 9, at the rear of the headstock prevents moving
either starting lever down through the central position from forward into re-
verse without hesitating in the brake position. This feature eliminates changing
rapidly from forward to reverse without application of the brake. To change
from forward into reverse, either lever is moved down into the brake position,
thenlifted slightly to disengage the interlock and then moved downward into the
reverse position. To stop, either lever is moved up again to the central brake
position.

If either the forward or reverse clutch
does not pull, heats, or jumps out of en-
gagement, it mustbe adjusted. To adjust,

remove the small cover on which is mount-
ed the instruction plate shown in Fig. 10.
With the clutch in neutral, turn it until the
adjusting lock pin can be reached. Pull
the pin out and turn the adjusting ring as
shown in Figure 10 one or two adjusting
holes, or until the operating lever re-
FORWARD ‘-riqiqTEN’ REVERSE quires a distinctpressure to engage. Be-

EEMOVE TH]S COVEE fore starting the lathe, be sure the pin is
WITH SHIPPER SLEEVE IN properlygngaged and se_ated. Anew clu.tch
NEUTRAL,PULL BACK PIN, may require several adjustments when first

put into operation in order to wear inthe
Jee cg'l—ell_g'elo-rl\lo ekl plates and action parts. After the initial

adjustments, clutches will run for a con-
siderable period without adjustment.

Figure 10 - Clutch Instruction Plate

The cone type brake, which islined with molded Raybestos, may be adjusted
with the locknuts onthe brake linkage shownin Figure 9. Toincrease the brak-
ing effect, draw the nut up against the spring when the linkage is in the brake
position. The releasing of the brake is adjusted by the nut and locknut opposite
the spring. Move the linkage to the brake position and adjust these nuts
so that there will be a clearance of .010 to .015 from the square pivot.
The brake should always be adjusted to bring the spindle to a slow stop.

The up and down positions of the forward and reverse starting levers may
be adjusted by lengthening or shortening the effective length of the horizontal
front-to-rearlink shown in Figure 9. Changing the length can be accomplished
by adjusting the nuts at the back end of the link as required.
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HEADSTOCK BRAKE AND REVERSE - 25" Heavy Duty and 32" Standard

The 25" Heavy Duty and 32'" Standard Lathes are supplied with an
electro magnetic brake and, when ordered, with electrical reversing con-
trols for the main drive motor.

The braking of the spindle is accomplished by an electrically-operated
magnetic brake, mounted between the pulley sheave and the frame of the
headstock. This efficient magnetic brake provides braking to the spindle
from forward, as well as the reverse spindle rotation.

Figure 10-A

The amount of braking torque may be quickly regulated, when neces-
sary, by the small rheostat shown in Figure 10-A. EXTREME CAUTION
should be exercised in adjusting this rheostat as serious damage to the
headstock gearing can result from stopping this spindle too quickly.

Definite rules for adjusting brake torque in the field cannot be given
because operating conditions vary with the type of work driver being used,
the size and ‘weight of the work piece and the spindle R.P.M. A '"Rule
of the Thumb' that might be followed in adjusting the brake torque is:
First, operate the spindle at one half of its highest R.P.M. Second,
assuming that a chuck is used for a work driver, adjust the rheostat to
bring the spindle to a stop in seven or eight seconds. Under no circum-
stances should a stopping time of less than six seconds be used.

The master switch control bar is the square shaft running along the
front of the bed. The starting lever on the right side of the apron con-
trols the rotation of the square shaft and thus is used by the operator to
control the master switch. The spindle is started turning forward, or
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counter clockwise, by pulling the starting lever up as far as it will move.
It is stopped by moving it down to the central position. At that point the
master switch controlling the forward rotation of the spindle is disengaged
and the magnetic brake is applied. To change from forward into reverse,
when the machine is so equipped, the starting lever is moved down from
the forward position through the central brake position and into the reverse
position. To stop, the lever is moved up again to the central brake posi-
tion.

If the lathe is equipped with reverse spindle speeds, it is also equip-
ped with a zero switch. When the starting lever is moved from the for-
ward position to the reverse position, the zero switch prevents the instan-
taneous reversal of the direction of the motor. It causes the magnetic
brake to stay engaged until the motor has reduced its speed to approxi-
mately 50 R.P.M., at which time the contactors for the reverse speed
are engaged. This safety feature eliminates any detrimental effect to the
headstock or motor by reversing too quickly.

The basic control for setting up the wvarious electrical units of the 25"
Heavy Duty and 32" Standard, is centralized in the terminal box on the
rear of the headstock. A push button station is conveniently located on top
of the headstock. The station includes a start button, a stop button, a red
pilot light, and a jog button. When auxiliary equipment is supplied with
the machine, additional stations are furnished as required.

The start button energizes the control panel as indicated by the red
pilot light. Energizing the panel causes the magnetic brake to be set,
provided the starting lever is in neutral and the jog button collar set to
"'run'" and causes the rapid traverse motor to start. When the starting lever
is set in the central position, pushing the jog button causes the spindle to
move around just a small amount. If the collar around the jog button is
set to ""jog", the spindle will move around and come to a stop without the
brake being applied. When the collar is set to '""run', pushing the jog but-
ton causes the spindle to move around a small amount and then immediately
be braked when the jog button is released. While the collar is set to 'jog',
the starting lever has no control over the spindle.

ADJUSTMENT SLOTS

2
=
=
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=

TIGHTEN TIGHTEN

CLUTCH ADJUSTMENT

REMOVE THIS PLATE AND BOTTOM COVER,WITH SHIPPER

SLEEVE IN NEUTRAL POSITION, PRESS ADJUSTING KEY

INTO SLOT OF ADJUSTMENT COLLAR TO SEPARATE THE
TEETH FROM PRESSURE PLATE.MOVE KEY TO

@ TURN ADJUSTMENT COLLAR ONE TOOTH AT A TIME. @

Figure 10-B
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POWER RAPID TRAVERSE

The power rapid traverse, standard on the 25'" Heavy Duty, 32" Stan-
dard and the 25" Heavy Duty 11 1/2" Hollow Spindle Oil Country Lathes,
can be supplied on other lathes at extra cost. It is driven by a separate
motor which is arranged to run whenever the control panel is energized
by pushing the start button on the terminal box. Power is supplied by a
gear motor through a right and left hand screw on which are mounted right
and left hand nuts. These nuts are carried on the housing attached to the
rear of the carriage. By restraining either the right or left hand nut
through a multiple disc clutch operated by a lever on the front of the car-
riage, right or left hand traverse is accomplished.

Adjustment of the power rapid traverse is made by removing the clutch
adjustment instruction plate (see Figure 10-B) and the bottom cover of the
traverse clutch housing. With the Shipper Sleeve in neutral position, press
the adjusting key into a slot of the adjustment collar in order to separate
the teeth from the pressure plate. Now move the key to turn the adjust-
ment collar one tooth at a time.

CARRIAGE, COMPOUND REST AND APRON

The carriages of all of the Model X Lathes have both manual and pow-

er feeds, as do the cross slides. The compound rest top slide is equip-
ped with hand feed only and may be swiveled on its graduated base to any
angle through 360° . Four bolts in the swivel lock the compound rest to

the desired angle. Hand traverse of the carriage is operated by the large
handwheel on the front of the apron, while hand feed to the cross slide is
operated by the ball crank on the cross feed screw and hand feed to the
top slide by the ball crank on the top slide screw.

Two levers are conveniently located at the front of the apron for en-
gaging the power feeds. When raised, the left lever engages the cone fric-
tion type clutch for feeding the carriage longitudinally, while the right lev-
er engages the feed to the cross slide in a similar manner. Either feed
can be disengaged by pushing the lever down all the way. The lever be-
low and to the right of the clutch levers controls the direction of the pow-
er feeds and may be placed in forward, neutral, or reverse positions.
Note that it affects the direction of rotation of the feed train within the
apron and thus reverses both the longitudinal and cross feeds. The lever
to the right at the top of the apron engages the half nuts with the lead-
screw. An interlock prevents engaging the half nuts without having the
feed reverse lever in neutral. When it is in neutral it is impossible to
engage the cross or longitudinal feed in either direction.

The standard dials for both the cross slide and top slide are calibra-
ted to indicate .001'" (.025 mm., if metric) movement of the slide for each
graduation on the dial. When the cross slide dial is used for setting a
diameter, therefore, it should be noted that .002" (.050 mm., if metric)
will be removed from the diameter for each line passed on the dial.
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The micrometer ball stop is provided as a standard feature whenever
a standard dial or direct-reading diameter attachment is used, but is omit-
ted when the machine is supplied with multiple diameter stops. It simpli-
fies threading operations by providing an adjustable depth stop on the cross
feed screw. It can also be used to advantage as a single diameter stop
for turning duplicate diameters.

(" o~ )
O/ ) 10 ADTUST \o
76052 RPRON CLUTCH
] LOOSEN SET
SCREW RN
A ANT B Insioe
LEVER RND
RDTUST 10

oulT RGRIN TIGHTEN
SET SCREW @

Figure 11 - Feed Clutch Instruction Plate

The ball stop consists simply of a micrometer sleeve which fits in
the bore of the front dial bracket, and may either rotate freely when the
thumb screw is loose, or be bound to the bracket when the thumb screw
is tightened up. The thumb screw exerts pressure through a copper plug
and, therefore, may hold the sleeve tightly under high pressure or may
allow it to slip somewhat under lower pressure. A steel ball is confined
to travel in a straight groove on the inside of the sleeve and in a spiral
groove of three turns on the outer diameter of a micrometer bush keyed
to the ball crank.

When chasing threads by feeding the tool in on an angle with the top
slide, the thumb screw is tightened snugly to form a positive inward stop
for the cross slide with the chasing tool set at the thread diameter. The
top slide dial is set at zero at that point, and the tool is then advanced
inward after each pass with the top slide, The depth is thus easily record-
ed on the top slide dial. When chasing threads by feeding the tool straight
into the work, the above method can be used or the thumb screw can be
tightened lightly after the tool is set at the thread diameter and the cross
feed dial set at zero. For successive cuts, the stop can be slipped to
advance the tool while the dial records the depth. In either case, the ball
stop makes it possible to return the tool accurately to the bottom of the
last cut by running against the stop. The stop works equally well moving
inward or outward, for external or internal work.
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Figure 12 - Carriage and Taper Attachment

The feed clutch levers are initially adjusted at the factory and should
normally need little further adjustment in the field. An adjustment may
be required, however, after the first few hours of operation. If so, raise
the lever to the engaged position and loosen hollow-head set screw "A' in
nut "B' inside the lever as shown in Figure 11. Turn nut '""B" clockwise
to engage the cone more deeply or vice versa and then retighten set screw
"A'", The adjustment should be made tight enough so that, after the lever
is pulled up, it will hold the clutch snugly in engagement.

Carriage gibs are provided for the hold downs on both the front and
the back of the carriage on all sizes of lathes. The carriage takes it
bearing on the front and rear Vee type bedways of hardened and ground
steel. Under extremely heavy cuts, bearing is also taken on the flat tail-
stock way. The gibs are made in two pieces, each half entering between
the carriage and bedway from the ends of the carriage. Each half is ad-
justed separately by tightening the screw at the outer end of the gib after
one or more shims have been removed from the set of shims under the
screw head. Removing one shim 1/16'" thick tightens the adjustment by
.001". The shim arrangement makes it possible to make the proper ad-
justment and to automatically record that setting. On the 20" Heavy Duty,
and larger lathes, an additional clamp and gib is provided under the cen-
ter flat tailstock way.

In case any backlash develops between the cross feed screw and the
nut and compensating nut, it may be eliminated by loosening screw "I'" slight-
ly, then tightening screw 'J'" and retightening screw "I'" as shown in Fig-
ure 12. By tightening screw '"J'", the nut and compensating nut are mov-
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ed closer together to take up the backlash on the threads. End play in
the cross feed screw or any looseness in the ball thrust bearings at the
rear of the screw may be taken up by loosening the hollow-head set screw
in nut "M", tightening the nut and relocking it with the set screw.

TAPER ATTACHMENT

The taper attachment for all of the Model X Lathes is an extra item and
furnished only when ordered. It is a self-contained unit bolted to the back
of the carriage and traveling with it. All carriages, however, are machin-
ed and jig-drilled for application of the attachment so that it can be order-
ed at a later date and easily installed.

To set the attachment for any desired taper, loosen nut "A'", which
holds the guide plate to the sliding shoe, as well as nuts "B'" and "C' at

the ends of the swivel bar and screw "K' shown in Figure 12. Set the
swivel bar to the desired taper, as determined by the scale, with adjust-
ing screw '"L'", and retighten nuts "A', "B", and "C'. These nuts should

always be tight except when setting the taper. The standard taper scale
is graduated in inches per foot (mm., per 100 mm., if metric) and degrees
of taper, both units being showr on the same scale and indicated by the
same pointer. ‘

To engage the taper attachment, loosen the clamp screw "K' and place
the clamping arm on the bed in the position shown, fixing the swivel bar
to the bed by tightening nuts "E'" and '"D".When the taper attachment is not
in use, clamp screw "K' must be tight, and the clamping arm either com-
pletely removed from the bed, or moved far enough away on the bed so that
it does not interfere with the movement of the carriage. It is of particu-
lar importance that the tool be on the center line when doing taper turning.
It is also advisable when the attachment is used consistently on a short
job, to shift the swivel bar occasionally to more equally distribute wear.

The cross slide and taper attachment slide should move freely, but
there should be no looseness or play. If chatter or non-uniform taper oc-
curs, it is usually the result of looseness and can be corrected by adjust-
ing the cross slide and top slide gibs and gibs "F', "G'" and "H'" on the
taper attachment slides. Too tight an adjustment of the gibs can cause a
binding action, which, when taper turning, will cause the slides to jump
instead of moving smoothly, and has been known to cause equally divided
marks on the workpiece, sometimes incorrectly attributed to gear marks.

TAILSTOCK

The tailstocks for all of the Model X Lathes use a separate rear Vee-
type bedway for a guide and a separate front flat bedway for the heavy
downward forces, each way being integral with the bed and hand-scraped
to a bearing.

The tailstocks for the 14" and 16" Heavy Duty and the 20" Standard
machines are of the rear-handwheel type as shown in Figure 1. They are
locked in position on the bed by a forward and a rear clamp, the former
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operated by two heavy bolts and the latter by a quick-acting lever. Thus,
when the tailstock is being moved frequently as in drilling operations, the
front clamp may be drawn up to bear lightly underneath the ways and the
rear quick-acting clamp can be used for securing the tailstock. A crank
arrangement is supplied for moving the tailstock along the bed with ease.

The standard spindle is bored to a #4 Morse taper for the 14" and 16"

" Heavy Duty and the 20" Standard Lathes to receive dead centers or drill

shanks and is supplied with a hardened tang slot at the back end of the
taper to prevent drills from slipping under cut. It is possible to remove
centers or drills by running the spindle back to the end of the travel and
giving the handwheel a little further turn in order that the end of the screw
will loosen the center or drill from the tapered hole. A scale of inches
in increments of 1/16" (cm. and mm., if metric) is provided on the front
side of each standard spindle to measure the amount of spindle travel for
drilling, etc. Binder jaws operated by a lever at the back of the nose
end lock the spindle in any desired position.

The tailstocks for the 20" Heavy Duty and Larger Engine and Tool-
maker Lathes are of the side-handwheel type as shown in Figure 2. They
are locked in position on the bed by two heavy clamps, each being actuated
by two large bolts. A pawl, operated by a lever at the tail end of the base,
engages a rack cast into the center of the bed to back up the clamps and
assures definite clamping. A crank arrangement is supplied for moving
the tailstock along the bed with ease.

The standard spindle is bored to a #5 Morse taper for the 20" Heavy
Duty and the 25" Standard Lathes to receive dead centers or drill shanks
and is supplied with a hardened tang slot at the back of the taper to pre-
vent drills from slipping under cut. The #6 Morse taper is used on the
larger Engine Lathes. It is possible to remove centers or drills by run-
ning the spindle back to the end of the travel and then giving the hand-
wheel a little further turn in order that the end of the screw will loosen
the center or drill from the tapered hole. Binder jaws operated by a lev-
er at the front of the nose end lock the spindle in any desired position.

The tailstock for the Oil Country Lathes is the same type of tailstock
used on the 20" Heavy Duty and Larger Engine and Toolmaker Lathes ex-
cept that it has added to it the two-speed drilling arrangement, and coun-
ter for measuring the spindle travel in increments of .010" (cm. and mm.,
if metric) as shown in Figure 3. When the handwheel is pushed complete-
ly in and the lever at the top of the handwheel unit is moved to the right,
one revolution of the handwheel moves the screw through one revolution.
When the handwheel is pulled completely out and the lever is moved to the
left, five revolutions of the handwheel moves the screw through one revolu-
tion. Thus, in the latter case, the 5:1 reduction makes it possible to
feed large drills into solid stock with relative ease. The counter is so
geared to the screw that it will indicate the exact travel of the spindle at
all times. The winged setting knob on the left end of the counter will
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Figure 13 - Tailstock Spindle with Built-In Revolving Center.

move all the figures back to zero to start measuring the travel at any point.
The two-speed drilling arrangement and counter may also be obtained at
a slight extra charge as an extra item for the 20" Heavy Duty and Larger
Engine and Toolmaker Lathes. A two-speed drilling attachment is also
available, at extra charge, for the 14", 16" Heavy Duty and 20" Standard
Lathes. :

Any of the tailstocks can be furnished with a special spindle contain-
ing built-in revolving tailstock center, at extra cost, in place of or in
addition to the standard spindle. The center in that case is mounted on
six radial thrust preloaded ball bearings similar to that shown in Figure
13. If the spindle mounting is disassembled for any reason, it is import-
ant that the bearings be reassembled in the original position. Note that
the bearings must be mounted so that the high shoulders take up the thrust
in the direction shown by the arrows. All of the bearings are etched with
the number and arrow for use in reassembling.

All of the tailstock bases are so arranged that it is possible to "set-
over' the tailstock top, off of the center line, for doing limited taper turn-
ing. DBolts at the front and rear of the base are provided for the adjust-
ment and a scale at the right end is used to measure the ''set over'.

Page 24




Dial Index Plate "PUY

THREAD AND FEED MECHANISM

14" AND 16" HEAVY DUTY AND 20" MEDIUM DUTY
ENGINE AND TOOLMAKER LATHES

Pull Knob To Release
Interference Latch '""D"

Ratio Lever "K"

Range Lever "L

Thread Direction
Lever '"QO"

Instruction Plate r

Sliding Tumbler — | (e
Locking Lever "M'" i F
|

L.eadscrew
Clutch Lever

Feed Rod
Clutch Lever

Figure 14-ET Quick Change Gear Box and End Gearing

- Figure 14-ET illustrates the totally enclosed quick change gear box and
end gearing for the 14" and 16" Heavy Duty and 20" Medium Duty Engine and
Toolmaker Lathes.

On the Engine Lathes, the direction of rotation of the leadscrew and feed
rod can be controlled by positioning the Thread Direction Lever "Q'", which
shifts a multiple tooth clutch in the thread and feed train inside the headstock.
When feeding, Lever ""O" is placed in either the "R.H.'" or "L.H." position and
left there. The direction of feed, both cross and longitudinal, is controlled by
the Feed Direction Lever on the apron which shifts the double reversing gear
in the apron. When chasing threads, Lever "O'" is placed in either the "R.H."
or "L,H," position depending upon whether a right hand or left hand thread is
to be chased.

Only the Toolmaker Lathes are equipped with Reverse to Leadscrew,
which is operated by a lever attached to the right hand side of the apron. The
lever rotates the lowest rod mounted on the front of the bed and shifts a two-
sided single tooth clutch mounted in the thread and feed gear train inside the
headstock in order to control the direction of rotation of the leadscrew and feed
rod. This feature provides a means of changing the direction of feeding or
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thread chasing under power. In chasing threads, it is thus possible to stop and
reverse the directionof travel of the carriage withoutopening the half nuts, such
as in the case of chasing odd threads that cannot be picked up with the thread in-
dicator. A single tooth clutch is used in order to maintain register between the
lead of the work piece and the leadscrew. The adjustable automatic carriage
stops are also made operable when thread chasing by means of the Reverse to
Leadscrew, as described below. This feature is particularly convenient when
chasing in a blind hole or up to a shoulder.

On the Toolmaker Lathes, right or left hand threads are chased by con-
trolling the travel of the carriage withthe Reverse to Leadscrew. Forleft hand
threads or leads, the lever is pulled up; for right hand threads or leads, it is
pushed down. When feeding, the lever must remain in the lower position. The
direction of feed, both cross andlongitudinal may then be controlled by the Feed
Direction Lever on the apron, which shifts the double reversing gear in the
apron.

CAUTION: The Reverse to Leadscrew should not be operated at
spindle speeds higher than 400 RPM. To that end, the
latest machines incorporate an interlock which pre-
vents moving the Reverse to Leadscrew Lever from
its lower position except when the Feed Direction
Lever on the apron is in the neutral position. Thus
whenever the machine is set up for feeding, which
normally involves the use of the high speeds, the Re-
verse to Leadscrew is inoperative.

Whenever a Spindle Nose Speed Reducer is used,
the mechanical reverse to the spindle should be used
instead of the Reverse to Leadscrew since the register
between the work piece andleadscrew is broken by the
reducer.

On both the Engine and Toolmaker Lathes, the Sliding Tumbler Locking
Lever '"M'" must be moved to the "Out'" position before it is possible to revolve
the Dial Index Plate "P'" to select the proper thread or feed. The lever is re-
engaged after the proper thread or feed has been selected. Pull Knob "K' must
be positioned "In'' or "Out" according to the instructions shown onthe Instruction
Plate for the particular thread or feed desired. Thread and Feed Range Lever
“L'" must also be set to the indicated position in accordance with instructions
onthe Instruction Plate. For the ""A'" position, move the lever to the center and
pull out. For the '""B" or "C" positions, move the lever in and then throw to the
right or left as required.

L)
L

On both the Engine and Toolmaker Lathes, the L.eadscrew and Feed Rod
Clutches are manually operated by the small levers at the right end of the quick
change gear box. When chasing threads, the Leadscrew Clutch should be en-
gaged and the Feed Rod Clutchdisengaged. Whenfeeding, the Feed Rod Clutch
should be engaged and the LLeadscrew Clutch disengaged.
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On the Engine Lathes, adjustable automatic carriage stops are provided
to control the longitudinal travel of the carriage in either direction when feed-
ing only, and are completely inoperable whenthread chasing operations are be-
ing perfo med. The square shaft running along the front of the bed has for its
primary purpose the starting and stopping of the lathe by means of the rotary
movement imparted by the control levers at the headstock and apron. In addi-
tion, however, it has an end movement by means of which the carriage travel,
while feeding, can be automatically ztopped. There are two dogs, one for each
direction of carriage travel, which can be adjusted along the shaft for any de-
sired length of travel. The carriage feeding against either of the dogs auto-
matically disengages the Feed Rod Clutch at the left end of the feed rod, thus
stopping the carriage. After the longitudinal feed is disengaged by either stop
during feeding operations, a slight movement of the carriage in the opposite
direction by means of the apron handwheel re-engages the clutch and the lathe
is again ready for power feed. The longitudinal feed control lever on the apron
must be disengaged before re-engaging the clutch. During thread chasing opera-
tions, the carriageis stopped either by disengaging the half nuts, or by stopping
the entire machine with one of the levers on the square shaft.

CAUTION: On the Engine Lathes when thread chasing, the auto-
matic carriage stops must be loose on the square
shaft and moved out of the way. The safety stop which
limits the total carriage travel toward the head end of
the lathe, is also inoperable when thread chasing op-
erations are being performed.

On the Toolmaker Lathes, adjustable automatic carriage stops are pro-
vided to control the longitudinal travel of the carriage in either direction when
feeding or thread chasing. The square shaft running along the front of the bed
has for its primary purpose the starting and stopping of the lathe by means of
the rotary motion imparted by the control levers at the headstock and apron.
In addition, however, it has an end movement by means of which the carriage
iravel can be automatically stopped. There are two dogs, one for each direc-
tion of carriage travel, which can be adjusted along the shaft for any desired
length of travel. When the feed rodis in use, the carriage feeding againsteither
of the dogs automatically disengages the Feed Rod Clutch at the left end of the
feed rod, thus stopping the carriage. When the leadscrew is in use, the two-
sided single tooth clutch in the feed gear train is disengaged through the Re-
verse to Leadscrew linkage as the Reverse to Leadscrew Lever is moved into
neutral, thus stopping the carriage. After the carriage has been automatically
stopped in thread chasing, it can be started in the opposite direction by the Re-
verse to Leadscrew Lever.

CAUTION: On the Toolmaker Lathes when thread chasing, the
e A automatic carriage stops and the safety stop at the
head end may not be used when the spindle is turn-
ing in reverse. Therefore, the stop dogs must be
loose on the square shaft in that case. In feeding,
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however, the automatic stops can be used, regardless
of the direction of the rotation of the spindle.

The Feed Direction Lever mustbe in neutral when
doing any thread chasing onthe latest machines, since .
an interlock prevents the movement of the Reverse to
Leadscrew Lever from the lower position except when
the Feed Direction Lever is in neutral. It is possible
to chase with the Feed Direction Lever in forward or
reverse, but any intentional or accidental contacting
of the automatic carriage stops or safety stop would
result in a wreck.

On both the Engine and Toolmaker Lathes equipped withan Englishlead-
screw, a thread indicator is furnished and attached to the right side of the car-
riage. In chasing threads which can be picked up by the thread indicator, the
half nuts can be opened at the end of each cut and the carriage quickly returned
by hand. It canbe usedfor pickingup all even, uneven, one-half, or one-quarter
English threads. For even threads (2, 4, 6 etc.) close the half nuts at any line
onthe dial. For uneventhreads (3, 5, 7 etc.) close the half nuts at any numbered
line. For half threads (5-1/2, 6-1/2, 11-1/2 etc.) close the half nuts at any
one-quarter revolution. For quarter-threads (2-1/4, 2-3/4, 3-1/4 etc.) close
the half nuts at any one-half revolution. The indicator can be left engaged with
the leadscrew at all times, even when the leadscrew is not revolving and must
always be kept engaged when in use.

Both the Engine and Toolmaker Lathes are regularly furnished with an
English leadscrew for obtaining the standard range of threads, leads and feeds
shown in Table No. 1-ET. Alternately, the lathe canbe equipped with a metric
leadscrew for obtaining the standard range of metric leads and feeds shown in
Table No. 6-ET. In addition, provision is made for the application of special
gears, furnished at extra cost and only when ordered, making it possible to ob-
tain metric leads andfeeds on Englishleadscrewlathes, English threads, leads,
and feeds on metric leadscrew lathes, as well as odd threads, or other special
ranges of threads, leads and feeds. The following sections outline the various
possibilities:

NOTE: For the convenience of customers in countries using the
metric system, the latest machines that are shipped with
an Englishleadscrew and metric translating gears are al-
so being supplied with a special Dial Index Plate "P'" and
Instruction Plate Window. The special plate has three
columns to give (1) Threads per inch, (2) Feedsin milli-
meters and (3) Leads obtained with the metric translating
gears. A special Instruction Plate, similar to Figure
15-ET, is also supplied with such machines to clearly
show the gearing arrangement.

STANDARDRANGE OF THREADS, LEADS, ANDFEEDS - ENGLISH LEADSCREW

Table No. 1-ET shows the threads, leads, and feeds obtainable on a
standard Engine or Toolmaker Lathe with an English leadscrew. By referring
to Figures 14-ET and 15-ET, it will be noted that a 36 T gear is mounted on .
Center "E" and a 72 T gear on Center ""G'", outer plane, while a 48 T gear is
mounted on Center ""G'" and a 48 T gear on Center ""H', inner plane, for threads
and feeds. If leads are desired, the 48 T gear on Center '""H' is moved to Center
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Figure 15-ET Instruction Plate for Lathes with
English Leadscrew

THREADS PER INCH
Example: Required to chase 12 threads per inch. Since the 48 T gear

will be mounted on Center ''"H', the lower center, the Interference Latch ""D"
will be in the upper position and the window at the right front end of the quick
change gear box will read "THREADS-FEEDS'". Set the Thread Direction Lever
to either "R.H.'" or "L.,H.'" depending upon whether a right hand or left hand
thread is to be chased. On a Toolmaker Lathe, the lever is moved by the Re-
verse to Leadscrew Lever. Move Sliding Tumbler Locking Lever '"M" to the
"Qut'" position and turn the Dial Index Plate ""P'" until the desired thread appears
in the Instruction Plate Window. Re-engage Lever "M' by movingto "In" posi-
tion. Move Ratio Lever "K'" to "1" and set the Range Lever "L" to "B'" as in-
dicated on the Instruction Plate. Power is transmitted to the carriage by en-
gaging the half nuts properly with reference to the thread indicator.
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TABLE 1-ET Standard Threads, Leads, and Feeds For Lathes With English
Leadscrew.
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LEADS IN INCHES

Example: Required to cut a lead of . 0068'". Since the 48 T gear will be
mounted on Center "I'", the upper center, the Interference Latch ""D" will be in
the lower position and the window at the right front end of the quickchange gear
box will read "LEADS'". Set the Thread Direction Lever to either "R.H.' or
"L, H. " depending upon whether a right hand or left hand thread is to be chased.
On a Toolmaker Lathe, the Lever is moved by the Reverse to Leadscrew Lever.
Move the Sliding Tumbler Locking Lever "M'" to the "Out'" position and turn the
Dial Index Plate '""P' until the desiredlead appears in the Instruction Plate Win-
dow. Re-engage Lever "M'" by moving to "In'" position. Move Ratio Lever "K'
to ""8" and set the Range Lever '""L" to ""A'" as indicated on the Instruction Plate.
Power is transmitted to the carriage by engaging the half nuts. Since it is not
possible to use the thread indicator inthis case to pick upthe lead for each suc-
cessive pass of the tool, it is necessary to reverse the lathe carriage with the
half nuts closed by means of the Reverse to Leadscrew, if available, or the me-
chanical reverse to the spindle.

FEEDS IN THOUSANDTHS PER REVOLUTION OF SPINDLE

Example: Required to obtain a feed of . 0094'" per revolution. Since the
48 T gear will be mounted on Center '""H', the lower center, the Interference
Latch "D'" will be in the upper position and the window at the right front end of
the quick change gear box will read "THREADS-FEEDS" Set the Thread Di-
rection Lever to "R.H." or, in the case of a Toolmaker Lathe, pushthe Reverse
to Leadscrew Lever down. For feedingtowardthe headstock or toward the cen-
ter of the lathe, the Feed Direction Lever onthe apron mustthen be in the lower
position, and vice-versa. Move the Sliding Tumbler Locking Lever ""M'" to "Out"
and turn the Dial Index Plate '""P'" until the desired feed appears in the Instruction
Plate Window, re-engage Lever '"M'" by moving to "In'" position. Move Ratio
Lever to '"'1" and set the Range Lever "L'" to "C'" as indicated on the Instruction
Plate. Power is transmitted to the cross slide or carriage by engagingthe cross
or longitudinal feed at the front of the apron.

LEADS OBTAINABLE WITH SPECIAL GEARS - ENGLISH LEADSCREW

METRIC LEADS AND FEEDS

Table No. 2-ET shows the range of metric leads in millimeters and feeds
in millimeters per revolution of the spindle obtainable when special metric trans-
lating gears, whichare furnished at extra cost and only whenordered, are applied
to the machine. By referring to Figure 15-ET, it will be noted that a 90 T gear
is mounted on Center "E' meshing with a 127 T gear mounted on Center "G'",
outer plane. Onthe inner plane, a 64 T gear is mounted on Center "G' meshing
with a 36 T gear on Center ""I''. Since the Interference Latch "D" will be in the
lower position, the window at the right front end of the quick change gear box will
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INDEX DIAL POSITION STELLUNGEN DES SKALARINGES
POSITION DU TABLEAU DE DIVISION STAND SCHUIFHEFBOOM
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Table 2-ET Metric Leads and Feeds Using Metric Translating Gears

read "LEADS". The machine is set up and operated exactly as that described
for setting up the machine to cut standard English leads in inches. The correct
position for the Dial Index Plate "P'" is determined from the index dial position
indicated in Table No. 2-ET, as well as the positions for the Ratio Lever "K"
and Range Lever "L'".

DIAMETRAL PITCH LEADS

Table No. 3 ET shows the range of diametral pitchleads obtainable when
special translating gears, which are furnished at extra cost and only when or-

dered, are applied to the machine. The leads, in inches, that can be obtained
as shown in Table No. 3-ET are those that are equal to the circular pitches of
gears of the given diametral pitches. Thus a worm or hob can be chased for a
certain diametral pitchdirectly as given. All of the diametral pitchleads shown
can be obtained with a 125 T gear on Center "E" meshing with a 113 T gear on
Center "G'", outer plane. On the inner plane, a 71 T gear mounted on Center
"G'" meshes with a 50 T gear on Center "H'" as shown in Figure 15-ET. Since
the Interference Latch ""D'" will be in the upper position, the window at the right
front end of the quick change gear box will read "THREADS-FEEDS'". The ma-
chine is set up exactly as that described for setting up the machine to cut Eng-
lish threads per inch. The correct position for the Dial Index Plate "P' is
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BYDIAMETRAL PITCH LEADS  PAS AU DIAMETRAAL PITCH
DIAMETRAAL PITCH SPOEDEN DIAMETRAL PITCH STEIGUKGEN

W 5 determined from the Index Dial po-

sitionindicated in Table No. 3-ET,

1§32 128 as well as the positions for the

18§36 448 2 Ratio Lever "K' and Range Lever
1 [ 3 3 3 H

20 120 160 L'". Since it is not possible to

use the thread indicator, in this
case, to pick up the lead for each
successive pass of the tool, it is
necessary to reverse the lathe car-
riage with the half nuts closed by
means of the Reverse to Lead-
screw, if available, or the mech-
anical reverse to the spindle.
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SEE INSTRUCTION PLATEQVOIR INSTRUCTIONS DU TABLEAU
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STAND VAN DRAAITABEL
STELLUNGEN DER DREH TABELLE

INDEX DIAL POSITION
POSITION DU TABLEAU PINOTANT

109048

Table 3-ET Diametral Pitch Leads

MODULE LEADS

Table No. 4-ET shows the range of module leads obtainable when special
translating gears, which are furnished at extra cost and only when ordered, are
applied to the machine. The leads, in millimeters, that canbe obtained as shown
in Table No. 4-ET are those that are equal to the circular pitches of gears of
: the given modules, inmillimeters.
Thus a worm or hobcan be chased
for a certain module in the metric
system directly as given. All of
the module leads shown can be ob-
tained with a 47 T gear on Center
"E'" meshing with a 38 T gear on
Center '""G'", outer plane. On the
inner plane, a 64 T gear mounted
on Center "G'" meshes with a 40 T
gear on Center "I'", as shown in
Figure 15-ET. Since the Interfer-
ence Latch " D" will be in the lower
position, the window at the right
front of the quick change gear box
will read "LEADS'". The machine
is set up and operated exactly as
that described for setting up the
machine to cut standard English
leads in inches. The correct po-
sition for the Dial Index Plate ""P"
e is determined from the index dial

position indicated in Table No. 4-
ET, as well as the positions for the

SEE INSTRUCTION PLATE | VOIR INSTRUCTIONS DU TABLEAU
ZIE AAHWUZINGEN TABLE | SIEHE ANLEITUNGSTAFEL
. L]
Ratio Lever '"K'" and the Range

Table 4-ET Module lLeads Lever "L'.

WMODULE LEADS -  PAS AU MODULE
MODUL SPOED - MoDUL STEIGUNGEN
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HEF BoomM HEBTL

INDEX DIAL POSITION
POSITION DU TABLEAU PIVOTANT
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THREADS{DECIMAL THREADS|DECIMAL THREADS|DECIMAL THREADS| DECIMAL
LEADS PER EQUIV. [ LEADS PER EQUIV. | LEADS PER EQUIV, || LEADS PER EQUIV.
INCH OF INCH OF INCH OF INCH OF

LEADS LEADS LEADS LEADS
1/256 256 . 0039 9/512 56 8/9 .0175 9/128 14 2/9 . 0703 9/32 315/9 L2812
1/240 240 0042 1/56 56 0179 1/14 14 0715 2/1 3_1/2 2857
9/2048 |2275/9 | .0044 1/52 52 .0192 1/13 13 L0769 4/13 11/4 . 3077
1/224 224 .0045 5/256 51 1/5 .0195 5/64 12 4/5 . 0781 5/16 31/5 L3125
1/208 208 . 0048 1/48 48 . 0208 1/12 12 .0833 1/3 3 - 3333
5/1024 |2044/5 | .0049 11/512 46 6/11] .0215 11/128 11 7/11 . 0859 11/32 2 10/11) . 3437
1/192 192 . 0052 1/46 46 0217 2/23 L 1/2 0870, 8/23 2.1/8 3478
1/184 184 0054 23/1024 4412/23 0225 [123/256 11 3/23 0899 || 23/64 2 18/23] 3594
23/4096 | 178 2/23| . 0056 1/44 44 . 0227 1/11 11 . 0909 4/11 2 3/4 .3636
1/176 176 0057 3/128 42 2/3 0234 2/32 10 2/3 0927 1/8 22/3 . 3750
3/512 170 2/3 | .0059 1/40 40 . 0250 1/10 10 . 1000 2/5 21/2 . 4000
1/160 160 . 0063 13/512 39 5/13| .0253 13/128 9 11/13 . 1015 13/32 26/13 . 4062
7/1024 | 146 2/7 0068 27/256 36 4/7 0273 7/64 91/7 1093 1/16 2.2/7 4375
1/144 144 . 0069 1/36 36 .0278 1/9 9 <110 4/9 2 1/4 L4444
15/2048 | 136 8/15| .0073 15/512 342/15] .0292 15/128 | 8 8/15 L1172 15/32 22/15 . 4687
1/128 128 0078 1/32 12 0312 1/8 8 1250 1/2 2 5000
1/120 120 0083 1/30 30 0333 2/15 7 1/2 1333 8/15 1 7/8 . 5333
9/1024 | 113 7/9 | .0087 9/256 28 4/9 .0352 9/64 7.1/9 . 1406 9/16 17/9 .5625
1/112 112 . 0089 1/28 28 .0357 1/7 7 . 1429 1/7 1 3/4 L5714
1/104 104 0096 1/26 26 0385 2/1% 6 1/2 1538 BALE 1 5/8 6154
5/512 102 2/5 | .0097 5/128 25 3/5 .0290 5/32 62/5 . 1562 5/8 13/5 . 6250
1/96 96 .0104 1/24 24 0417 1/6 6 1666 2/3 11/2 . 6667
11/1024 [ 93 1/11 .0108 11/256 23 3/11| .0430 11/64 59/11 L1719 11/16 1 5/11 6875
1/92 92 .0109 1/23 23 . 0435 4/23 53/4 L1739 16/23 1 7/16 . 6957
23/2048 | 89 1/22 | _o0112 23/512 22 6/23| 0449 23/128 | 513/23 L1797 23/32 1.9/23 . 7187
1/88 88 0ll4 1/22 22 . 0455 2/11 51/2 . 1818 8/11 1 3/8 2dS
3/256 85 1/3 L0117 3/64 21 . 0469 3/16 51/3 L1875 3/4 11/3 . 7500
1/80 80 .0125 1/20 20 . 0500 1/5 5 . 2000 4/5 1 1/4 . 8000
13/1024 | 78 10/13] . 0126 13/256 199/13]| .0508 13/64 412/13 22031 13/16 13/13 . 8125
7/512 72 1/7 .0136 7/128 18 2/7 0547 1/32 4.4/7 L2187 1/8 1172 8750
1/72 2 .0139 1/18 18 . 0556 2/9 41/2 L2222 8/9 11/8 . 8889
15/1024 | 68 4/15 | .0146 15/256 17 1/15] 0586 15/64 44/15 L2344 15/16 11/15 . 9375
1/64 64 0156 1/16 16 0625 1/4 4 .2500 ! 1 1.0000
1/60 60 L0167 1/15 15 L0667 4/15 33/4 L2666

Table 5-ET Leads, Threads, and Decimal Equivalents

LEADS NOT ON INDEX PLATES

When it is required to cut special leads not shown on the regular index
plates, it is necessary to use special gears on Centers"G' and "H'" or "G'" and
"I'" or, if compoundingis necessary, also on Centers "E'" and "G'", outer plane.
To obtain the correct gear ratio, it is usual to select a lead by trial from the

table of leads, threads, and decimal equivalents (Table No. 5-ET) and obtain
the ratio by the following proportion:

Drivers _ Lead required
Driven Lead selected from table

No rule can be givenfor selecting atrial lead from the table. It should,
however, be near the requiredlead, and preferably be a whole number. It must
be a lead or thread regularly obtainable on the machine, but the table contains
only those leads and threads.

Example: Required to cut a 1/27" lead. Select 24 threads per inch

(1/24" [ead) from the table. Then:

Drivers » /27 - 24 - 48
Driven 1/24 27 54

is the ratio of gears required. The 48 T gear should, therefore, be usedon
Center "G'" and the 54 T gear on Center '""H', both on the inner plane. If a lead
had been selectedinstead of athread per inch, Center "I'" would have been used
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instead of Center '""H'". With the correct gears onthe proper centers, the quick
change gear box should be set up for the trial thread per inch used in the
calculations.

Limitations in size of special gearing: The center distance on quadrant
"F" is a fixed center distance of 5.400" and all gears meshing on Center "E"
and ""G" must be of the proper size to mesh on this center distance. The maxi-

mum size O.D. gear on Center "E' is 7-1/2". The maximum size O.D. gear
on Center "G" is 8-3/8'". The maximum size O..D. gear on Center '"H'" is 5-3/4'",
The maximum size O. D. gear on Center "I'' is 5-3/4". The distance between

Centers "G'" and "H" are 4. 600" minimum, 7.00'" maximum. The distances be-
tween Centers "G" and "I" are 3-1/8'" minimum, 6-1/4" maximum. The mini-
mum size gears that can be used on any of the centers must be equivalentto
30T 10 pitch.

Compound Gears: If the sizes of the gears required for the particular
thread or lead selected are too large, it is usually necessary to compound the
gears. When compounding on quadrant "F', the driven gear on Center "G"
meshing with the driving gear on Center "E'' must be at least 2" smaller in dia-
meter than twice the distance between the centers of gears meshing onCenters
"G'"and "H" or '""G'" and '"'I"", to clear the retaining hub on the cover. The stand-
ard 1:2 ratio betweenthe gears on Centers""E'" and "G" must also be maintained
in the compounding as shown below:

Example: Required to cut a .0328" lead. Select .0156" lead from the
table. Then:

Drivers _ .0328 _ 328 _ 82
Driven  .0156 ~ 156 ~ 39

An 82 T 10 pitch gearis toolarge to be used on Center ""G', It, therefore, be-
comes necessary to use compound gears.

S

By factoring: 82 2 x 4] 1

39 39

S
- — X
1 3

O

By inserting the standard 1:2 ratio which must be maintained between the gears
on Centers "E'" and "G"':

S

x A1

54 39

41 5

S0 A o
39

2 41
K= e =
T 5 39

—] —

&
z

The first 54 T gear should, therefore, be used on Center "E' and the
other 54 T gear should be usedon Center '"G", outer plane, while the 41 T gear
should be used on Center "G'" and the 39 T gear should be used on Center "I',
inner plane. With the correct gears on the proper centers, the quick change
gear box should be set up for the trial lead used in the calculations.
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CAUTION: In calculating special leads not on the index plates, no
leads coarser than 1" should be used. If it is required
to chase coarser leads (up to 8'), an 8:1 Spindle Nose
Speed Reducer, furnished at extra cost, should be used.
The maximum lead of 1" (8" with Spindle Nose Speed
Reducer) should not be used with a spindle speed higher
than 79 R, P.M. in the standard range, 81 R.P.M. in
the intermediate range, or 77 R. P. M. inthe high range.
In a like manner, for example, a lead of 1/2'" (4" with
Spindle Nose Speed Reducer) should not be used with a
spindle speed higher than 171 RPM in the standard range,
174 R.P. M. in the intermediate range, or 165 R.P.M.
in the high range.

STANDARD RANGE OF METRIC LEADS AND FEEDS - METRIC LEADSCREW

Table No. 6-ET shows the range of
metric leads in millimeters and feeds in
millimeters per revolution of the spindle
obtainable on a standard Engine or Tool-
maker Lathe with a metric leadscrew.
By referring to Figures 14-ET and 16-
ET, it will be noted that a 36 T gear is
mounted on Center "E'" and a 72 T gear
on Center '""G'", outer plane, while a 48 T

RATNO Lever,
AMLEFT MANTD SO TAO™ L 1D L
B-RVRET MAMD BOLIMON 1L YOS
'

A RAC LATHE - v

e — - gear is mounted on Center ""G'" and a 48
GEAR CENTER s Cx Aa) = nyn 3 i
GERR POSTION T T T T T e T gear on Center "I", inner plane. If it
oD & TR - i i ds and ds 4 time
Enmettts m | 36 2 | as an is desired to have leads and feeds s
LEADE B FESvS WL | Nz | am 2e [l those shown, the 36 T and 72 T gears on
a MODULE LERADS \Z5 n3a | 7w =0 Centers HEII and HGH may be transposed
qu LEADS W \NCHES = "2 [ vzn &0 h
Eﬁmmm\msﬁ@s B nz|v2n| 8o as shown.
7% [ENGDATTUR LERDS | 26 AR EE]

Figure 16-ET Instruction Plate For
Lathes With Metric Leadscrew.

LEADS IN MILLIMETERS

Example: Required to chase a 7.50 mm. lead. Since the interference
Latch " D" will be in the lower position, the window at the right front end of the
quick change gear box will read "LEADS". Set the Thread Direction Lever to
either "R.H." or ""L.H." depending upon whether a right hand or a left hand
thread is to be chased. On a Toolmaker Lathe, the Lever is moved by the Re-
verse to Leadscrew Lever. Move the Sliding Tumbler Locking Lever "M'" to
the "Out'" position and turn the Dial Index Plate "P' until the desired lead ap-
pears in the Instruction Plate Window. Re-engage Lever '""M' by moving to
"In'" position. Move Ratio Lever "K' to ''l" and set the Range Lever "L to"C"
as indicated on the Instruction Plate. Power is transmitted to the carriage by
engaging the half nuts. Since it is not possible to use a thread indicator (and
none is supplied)inthis case to pick up the lead for eachsuccessive pass of the

Page 35-ET



tool, it is necessary to reverse the lathe carriage with the half nuts closed by
means of the Reverse to Leadscrew, if available, or the mechanical reverse
to the spindle.

INDEX DIRL POSIT\ON
2 & 1B | el |8
0.\Bblo\"2 Q13N |02
0212|0244 oans| 0406

0.625 0.68N onso |08z
125 [\3S \B0 [\.e25
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5 | 850|5 G |650
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0093 |0.\02 o.12)\

0.\86 [0.2.05 0242

022 (0409 0484

onas|0.H\D 0268
= 4 g

Pl z(n|P|p|P|B|2 |08 |> ewr

FETDLS 1N M. M.

Table 6-ET Standard Metric Leads and Feeds for Lathes with Metric Leadscrew

FEEDS IN MILLIMETERS PER REVOLUTION OF SPINDLE.

Example: Required to obtain afeed of . 107 mm. Since the Interference
Latch "D'" will be in the lower position, the window at the right front end of the
quick change gear box will read "LEADS'". Set the Thread Direction Lever to
"R.H." or, in the case of a Toolmaker Lathe, push the Reverse to Leadscrew
Lever down. For feeding toward the headstock or toward the center of the
lathe, the Feed Direction Lever onthe apron must then be in the lower position
and vice-versa. Move the Sliding Tumbler Locking Lever "M" to "Out" and
turn the Dial Index Plate '""P" until the desired feed appears in the Instruction
Plate Window. Re-engage Lever '""M' by moving to "In'" position. Move Ratio
Lever "K' to '"8" and set the Range Lever "L' to "C' as indicated on the In-
struction Plate. Power is transmitted to the cross slide or carriage by en-
gaging the cross or longitudinal feed at the front of the apron.
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LEADS OBTAINABLE WITH SPECIAL GEARS - METRIC LEADSCREW

ENGLISH THREADS AND FEEDS

Table No. 7-ET shows the range of English threads per inch, and feeds
in thousandths per revolution of the spindle obtainable when special English
translating gears, which are furnished at extra cost and only when ordered,
are applied to the machine. By referring to Figure 16-ET, it will be noted
that a 36 T gear is mounted on Center "E'" meshing with 72 T gear mounted on
Center "G'", outer plane. On theinner plane, a 127 T gear is mounted on Cen-
ter "G" meshing withan 80 T gear on Center "H'". Since the Interference Latch
"D" will be in the upper position, the window at the right front end of the quick
change gear box will read "THREADS-FEEDS'". The machine is set up and
operated exactly as that described for setting up the machine to cut metric
leads or feeds. The correct position for the Dial Index Plate "P'" is deter-
mined from the index dial positionindicated in Table No. 7-ET, as well as the
positions for the Ratio Lever "K' and the Range Lever "L'".
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Table 7-ET English Threads, Leads, and Feeds Using English Translating Gears
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ENGLISH LEADS

Table No. 7T-ET shows the range of English leads in inches obtainable
when special English translating gears, which are furnished at extra cost and
only when ordered, are applied tothe machine. By referringto Figure 16-ET,
it will be noted that a 36 T gear is mounted on Center "E'" meshing with a 72
T gear mounted on Center "G", outer plane. Onthe inner plane, a 127 T gear
is mounted on Center "G'" meshing with an 80 T gear mounted on Center "I'.
Since the Interference Latch "D'" will be in the lower position, the window at
the right front end of the quick change gear box will read "LEADS'". The
machine is set up and operated exactly as that described for setting up the
machine to cui metric leads. The correct position for the Dial Index Plate
"P'" is determined from the index dial position indicated in Table No. 7-ET,
as well as the positions for the Ratio L.ever "K' and Range Lever "L'.

ENGLISH DIAMETRAL PITCH LEADS

Table No. 3-ET shows the range of English diametral pitch leads ob-
tainable when special translating gears, which are furnished at extra cost and
only when ordered, are applied to the machine. The leads, in inches, that
can be obtained as shown in Table No. 3-ET are those that are equal to the
circular pitch of gears of the given diametral pitches. Thus a worm or hob
can be chased for a certain diametral pitch directly as given. All of the dia-
metral pitchleads showncan be obtained with a 36 T gear on Center "E'" mesh-
ing with a 72 T gear on Center ""G'", outer plane. On the inner plane, a 197 T
gear mounted on Center "G" meshes with a79 T gear on Center '"H'", as shown
in Figure 16-ET. Since the Interference Latch "D" will be in the upper po-
sition, the window at the right front end of the quick change gear box will read
"THREADS-FEEDS'". The machine is set up exactly as that described for
setting up the machine to cut metric leads. The correct position for the Dial
Index Plate "P" is determined from the index dial position indicated in Table
No. 3-ET, as well as the positions for the Ratio Lever "K' and Range Lever
BTG

MODULE LEADS

Table No. 4-ET shows the range of module leads obtainable when special
translating gears, which are furnished at extra cost and only when ordered,
are applied to the machine. The leads, in millimeters, that can be obtained as
shown in Table No. 4-ET are those that are equal to the circular pitches of
gears of the given modules, in millimeters. Thus aworm or hobcan be chased
for a certain module in the metric system directly as given. All of the module
leads shown can be obtained with a 125 T gear on Center "E' meshing with a
113 T gear on Center '"G", outer plane. On the inner plane, a 71 T gear
mounted on Center "G'" meshes with a 50 T gear mounted on Center "I, as
shown in Figure 16-ET. Since the Interference Latch ""D'" will be in the lower
position, the window at the right front end of the quick change gear box will
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read "LEADS". The machine is set up and operated exactly as that described
for setting up the machine to cut metric leads. The correct position for the
Dial Index Plate "P! is determined from the index dial position indicated in
Table No. 4-ET, as well as the positions for the Ratio Lever "K" and the Range
Lever ""L"

LEADS NOT ON INDEX PLATES

When it is required to cut special leads not shown on the regular index
plates, it is necessary to use special gears on Centers''G" and"H'" or "G'' and
"I'" or, if compoundingis necessary, also on Centers "E'" and'""G", outer plane.
To obtain the correct gear ratio, it is usual to select a lead by trial from the
table of standard metric leads (Table No. 6-ET) and obtain the ratio by the
following proportions:

Drivers _ Lead required
Driven Lead selected from table

No rule can be given from selecting a trial lead from the table. It
should, however, be near the requiredlead, and preferably be a whole number.
It must be a lead regularly obtainable onthe machine, but the table contains only

those leads.

Example: Requiredto cuta5.25 mm. lead. Select 5. 50 mm. lead from
the table. Then:

Drivers _ 5.25 42

Driven 5.50 44

is the ratio of gears required. The 42 T gear should, therefore, be used on
Center "G" and the 44 T gear on Center '"I", both onthe inner plane. With the
correct gears on the proper centers, the quick change gear box should be set
up for the trial lead used in the calculations.

Limitations in size of special gearing: The center distance onquadrant
"ED is a fixed center distance of 5. 400" and all gears meshing on Centers "E"
and ""G'" must be of the proper size to mesh onthis center distance. The maxi-
mum size O, D. gear on Center "E'" is 7-1/2". The maximum size O.D. gear
on Center ""G'" is 8-3/8". The maximum size O.D. gear on Center "H" is
5-3/4'". The maximum size O.D. gear on Center "I" is 5-3/4", The distance
between Centers '"G'" and ""H' are 4. 600" minimum, 7.000" maximum. The
distances between Centers "G' and 'I'" are 3-1/8" minimum, 6—1/4" maxi-
The minimum size gears that can be used on any of the centers must

mum.
be equivalent to 30 T 10 pitch.

Compound gears: If the sizes of the gears required for the particular
lead selected are too large, it is usually necessary to compound the gears.
When compounding on quadrant '"F', the driven gear on Center '"G'" meshing
with the driving gear on Center "E' must be at least 2" smaller in diameter
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than twice the distance between the centers of gears meshing on Centers "G"
and "H" or "G'" and "I", to clear the retaining hub onthe cover. The standard
1:2 ratio between the gears on.Centers "E" and "G'" must also be maintained
in the compounding as shown below:

Example: Required to cut a 0.504 mm. lead. Select 0.234 mm. lead
from the table. Then:

Drivers _ .504 - 504 _ 84
Driven  .234 234 39

An 84 T 10 pitch gearis too large to be used on Center "G'". It, 'therefore, be-
comes necessary to use compound gears.

39

By factoring: Bg = Z2xal = 2 % 42

3 39 1
By inserting the standardl:2 ratio which must be maintained between the gears
on Centers "E'" and "G"':

X 2 x 42 -1 x 42 - 54 ¢ 42
1

39 1 39 54 39

N | =

The first 54 T gear should, therefore, be used on Center "E' and the
other 54 T gear should be used on Center "G'", outer plane, while the 42 T
gear should be used on Center "G'" and the 39 T gear should be usedon Cen-
ter "I"", inner plane. With the correct gears on the proper centers, the quick
change gear box should be set up for the trial lead used in the calculations.

CAUTION: In calculating special leads not on the index plates, no

e leads coarser than 32 mm. should be used. If itis re-
quired to chase coarser leads (up to 256 mm.), an 8:1
Spindle Nose Speed Reducer, furnished at extra cost,
should be used. The maximum leadof 32 mm. (256 mm.
with Spindle Nose Speed Reducer) should not be used
with a spindle speed higher than 79 R.P. M. in the stand-
ard range, 81 R.P.M. in the intermediate range, or 77
R.P.M. in the high range. In a like manner, for ex-
ample, a lead of 16 mm. (128 mm. with Spindle Nose
Speed Reducer) should not be used with a spindle speed
higher than 171 R.P,M. in the standard range, 174
R,P.M. in the intermediate range, or 165 R.P.M. in
the high range.
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