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,
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Figure 1. - Model X - 14" Heavy Duty Toolmaker Lathe.



Headstock Center
Key Drive Spindle Nose
Ring Lock Nut

Feed Rod Clutch Lever
Leadscrew Clutch Lever
Headstock Oil Level Window
Oil Pressure Indication Window
Cut Speed Indicator

Speed Change Levers
Headstock Qil Filter Cleaner
Thread Direction Lever

Pull Knob

Range Lever

Sliding Tumbler Locking Lever
Instruction Plate

Dial Index Plate

Mechanical Apron Control Lever
Push Button Station

Front Levelling Screws

Hand Wheel

Length Feed Lever

Cross Feed Lever

Feed Direction Lever
Mechanical Apron Control Lever
Compound Rest Swivel

¢ aded

Safety Stop

Carriage Length Stop

Compound Rest Base

Tool Post

Compound Rest Top Slide

Topslide Screw Ball Crank and Dial

Half Nut Lever

—— Carriage Binder Screw

Figure 2 - Model X - 20" Heavy Duty Engine Lathe
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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 cannot be over emphasized. The con-
tinued accuracy andlong life of the machine depends largely 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 o0il 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
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LUBRICATING INSTRUCTIONS AND SPECIFICATIONS
WHEN TO
OIL STATION NUMBER PARTS LUBRICATED INSTRUCTIONS SPECIFICATIONS
6 1 Headstock Gearing and Bearings| Drain and refill every 6 months.
Montis 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.
51/2 Gal.- 25" HD . . : .
31/2 Gal.- 32" Std. nglhlyl Refined Mmer.al 0il
8 Gal. - 25" Std.,8 7/8" HS enurfz y free from.acxdg and
3 Gal. - 25" HD.,11 1/2" HS allfzhtand posslessmg high
oxidation stabilit d fi
6 3 Quick Change Gearing and Drain and reflill every 6 months. s::englthn FEERRIR REL a8
- ; Maintain leve :
Months g::r?ngs, and End Gearing and 1 Qt. - 14",16" HD & 20" Std. Viscosity: 150-275 Sec.
s 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

Engine, Toolmaker and
Qil Country Lathes)

Rod Forward Bearings

(B.B. Tailstock Center)

Bearings for Center

until old grease is forced out

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 Pt. 14::"16:' HD & 20" Std_" Special extreme pressure
Required Bedways & Cross Slide Ways g;z gt:%gn Sztgl g%?sﬁsﬁgﬁz Std.| joncorrosive Way Oil con-

3/4 Pt. 25" HD 11 1/2"HS taining a sulphur base and
. . . a tacky additive.
When 15 Inner Bedways for Tailstock Maintain 1(-_tvel. Viscosity: 300-350 Sec.
Required ],4Pt. required Saybolt at 100° F.
. ) ) ) Examples: Sun Oil Co. Way
Daily 7, 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 fra 16"}42-(?“ Sudl. ) 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.

0il Country Lathes) Saybolt at
Weekly 16 Screw Threads and Ball Apply grease with Grease Gun 210° F.

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 system. 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 carriagesare 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. Inreplacingthem, 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 shouldbe 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 that the 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 extremely rare 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; chuck the 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 maybeinthe bore of the driver or onthe 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) If 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 reset 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 oil 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, 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 8 - Spindle Mounting on Madel X Oil Country Lathes

Page 16.



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 the lock 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.

Clutch Instruction Plate

Interlocking Trip
Mechanism
lutch Adjustment Cover

Brake Adjustment Nuts

Neutral Position
Adjusting Nuts

Starting Lever
Adjusting Nuts

L)

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 moving it 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,
then lifted 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-
P\ gagement, it mustbe adjusted. To adjust,

- remove the small cover on which is mount-
ed the instruction plate shown in Fig. 10.

e NN With the clutchin neutral, turn it until the
] . ] A adjusting lock pin can be reached. Pull
g" : the pin out and turn the adjusting ring as

SHIPPER SLEEVE

o

shown in Figure 10 one or two adjusting
holes, or until the operating lever re-
FORWARD TlGHTEN"’ REVERSE quires a distinctpressure to engage. Be-

fore starting the lathe, be sure the pin is
V&Eﬁos\:ﬁEIPTF::lEséc—_LOE\éSEEIN properlyengagedand seated. A new clutch

NEUTRAL .PULL BACK PIN may require several adjustments when first
4 ’ e

put into operation in order to wear inthe
TURN COF;II-CAT?IO-'!.\OI AUST 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 .0l15 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 switcl} 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 various 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

TIGHTEN TIGHTEN

CLUTCH ADJUSTMENT

REMOVE THIS PLATE AND BOTTOM COVER,WITH SHIPPER

SLEEVE IN NEUTRAL POS\TION, 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 comne 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.
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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
larg'er 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. Bolts 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'.
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THREAD AND FEED MECHANISM

20" HEAVY DUTY AND LARGER ENGINE LATHES
AND ALL OIL COUNTRY LATHES

THREAD DIRECTION LEVER "O"

INSTRUCTION PLATE

PULL KNOB K OUT IN

THREAD AND FEED
RANGE LEVER "L"

SLIDING TUMBLER
LOCKING LEVER "M"

DIAL INDEX PLATE P’

LEADSCREW CLUTCH

FEED ROD CLUTCH

Figure 14-E C(Cuick Change Gear Box and End Gearing

Fig. 14-E illustrates the totally enclosed quick change gear box and
end gearing for the 20" Heavy Duty andlarger Engine Lathes andfor the Large
Hole in Spindle Oil Country Lathes.

The direction of rotationof the leadscrew and feed rod canbe controlled
by positioning the Thread Direction Lever "O'" 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 di-
rection of feed, both cross and longitudinal, is controlled by the Feed Direction
Lever onthe apron which shifts the double bevel gear in the apron. When chas-
ing threads, Lever '""O''is placed in either the "R.H.'" or ""L. H.' position, de-
pending upon whether a right-hand or left-hand thread is to be chased.

The Sliding Tumbler Locking Lever "M'" must be dropped to the ""Out"
position before it is possible to revolve the Dial Index Plate '""P'" to select the
proper thread or feed. Thelever 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 on the Instruction Plate for the particular thread or
feed desired. Thread and Feed Range Lever L' must also be set to the indi-
cated positionin accordance withinstructions 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.
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The Leadscrew 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 engaged and the Feed Rod Clutch dis-
engaged. When feeding, the Feed Rod Clutch should be engaged and the Lead-

screw Clutch disengaged.

Adjustable automatic carriage stops are provided to control the longi-
tudinal travel of the carriage in either direction when feeding only, and are
completely inoperable when thread chasing operations are being performed.
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 movementimparted
by the control levers at the headstock and apron. In addition, however, it has
an end movement by means of which the carriage travel, while feeding, can be
automatically stopped. There are two dogs, one for each directionof carriage
travel, which can be adjusted along the shaft for any desired length of travel.
The carriage feeding against either of the dogs automatically 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 inthe oppositedirection by means of the apron
handwheel re-engages the clutch and the lathe is again ready for power feed.
The longitudinal feed control lever onthe apron must be disengaged before re-
engaging the clutch. During thread chasing operations, the carriage is stopped
either by disengaging the half nuts, or by stopping the entire machine with one
of the levers on the square shaft.

CAUTION: When thread chasing, the automatic carriage stops must

' be loose on the square shaft and moved out of the way.
The safety stop whichlimits the total carriage travel to-
ward the head end of the lathe, is also inoperable when
thread chasing operations are being performed.

A thread indicator, which is furnished only on lathes equipped with an
English leadscrew, is attached to the right side of the carriage. When 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 can
be used for picking up all even, uneven, one-half, or one-quarter English
threads. For eventhreads, (2, 4, 6 etc.) close the half nuts at any line on the
dial. For uneven threads (3, 5, 7 etc.) close the half nuts at any numbered
line. For half threads (51/2, 6 1/2, 111/2 etc.) close the half nuts at any one-
quarter revolution. For quarter threads (21/4, 23/4, 31/4 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.
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These Engine and Oil Country Lathes are regularly furnished with an
Englishleadscrew for obtaining the standard range of threads and feeds shown
in Table No. 1-E. In addition, provision is made for the application of special
gears, furnished at extra cost and only when ordered, making it possible to
obtain odd threads, metric leads, or other special ranges of threads, leads
and feeds. The following sections outline the various possibilities:

STANDARD RANGE OF THREADS AND FEEDS

Table No. 1-E shows
the standard threads
and feeds obtainable.
By referring to Fig-
ures l14-E and 15-E,
it will be noted that
48 T gears are mount-
ed on centers "E' and

i "H" and a 60 T gear
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Figure 15-E Instruction Plate

THREADS PER INCH

Example: Required to chase 3 threads per inch. Set Thread Direction
Lever "O'" to either "R.H. " or "L, H. ' depending upon whether a right-hand or
left-hand thread is to be chased. Drop Sliding Tumbler Locking Lever "M" to
the "Out'" position and turn the Dial Index Plate "P' until the desired thread
appears in the Instruction Plate Window. Re-engage Lever "M'" by lifting to
"In'" position. Move Pull Knob "K' to the "In'"' positionand set the Range Lever
"L' to "B'" as indicated on the Instruction Plate. Power is transmitted to the
carriage by engaging the half nuts properly with reference to the Thread In-
dicator. It is advigable to keep the Feed Direction Lever on the apron in the
central neutral position when chasing threads.
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Table 1-E Standard Threads and Feeds
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FEEDS IN THOUSANDTHS PER REVOLUTION OF SPINDLE

Example: Required to obtain afeed of . 012" per revolution. Set Thread
Direction Lever '""O' to "R.H." position. For feeding toward the headstock or
toward the center of the lathe, the Feed Direction Lever on the apron mustthen
be in the lower position, and vice versa. Drop the Sliding Tumbler Locking
Lever ""M'" to "Out'" and turn the Dial Index Plate '""P'" until the desired feed ap-
pears in the Instruction Plate Window. Re-engage Lever '""M'" by lifting to "In"
position. Move Pull Knob "K' to ""Out' position and set the Range Lever "L' to
""A'" as indicated on the Instruction Plate. Power is transmitted to the cross
slide or carriage by engaging the cross or longitudinal feed at the front of the

apron.

LEADS OBTAINABLE WITH SPECIAL GEARS

METRIC LEADS

Table No. 2-E shows the
range of metric leads ob-
tainable when special met-
ric translating gears, which
are furnished at extra cost
and only when ordered, are
applied to the machine. By
referring to Figure 15-E, it
will be noted that in addition
to the translating gears on
centers "E" and "G'', outer
plane, it is also necessary
n to apply a series of change
ETR gears on centers '"G'" and
1% | "H'", inner plane, to obtain

N R the different ranges of met-
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Table 2-E Metric Leads using Metric
Translating Gears

Example: Required to chasea leadof 1.5 mm. A 90 T gear is mounted
on center "E'' meshing with a 127 T gear mounted on center "G", outer plane.
On the inner plane, a 60 T gear is mounted on center "G' meshing with a 45 T
gear on center "H'. Set Thread Direction Lever "O'" to either "R.H.'" or
"L.H." depending upon whether a right-hand or left-hand lead is to be chased.
Drop Sliding Tumbler Locking Lever "M'" to ""Out'' position and turn Dial Index
Plate "P'" to No. |l position as shown in Table No. 2-£. Re-engage Lever '"M"
by lifting to ''In'' position. Move Pull Knob "K' to "Out" positionand set Range
Lever "L'" to '""B" position. Power is transmitted to the carriage by engaging
the half nuts. Since it is not possible to use the thread indicator in this case
to pick .p the lead for each successive pass of the tool, itis necessary to re-
verse the lathe carriage with the half nuts closed by means of the mechanical

reverse to the spindle.
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DIAMETRAL PITCH LEADS

Table No. 3-E shows the range of diametral pitch leads 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-E 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 pitch directly
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B "P' is determined from the index

dial positionindicatedin Table No.
3-E, as well as the positions for
the Pull Knob'"'K'"and Range Lever''L'. Sinceit isnot 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 carriage with the half nuts closed by means
of the mechanical reverse to the spindle.

Table 3-E Diametral Pitch Leads

MODULE LEADS

Table No. 4-E shows the range of module leads obtainable when special
translating and change gears, furnishedat 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-E are those that are equal to the circular pitches of gears of the

given modules in millimeters.

WMODULE SPOEDEN  MODL. STEIGUNGEN i“_' . Thusa worm or hob can be chased
e ot e AR DY B “5535 for a certain module in the metric
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Go [z |s || gg i apply a series of change gears to
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SEE INSTRUCTION PLATE ZIE ARNWUZNGEN TRBE. the different ranges of module
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leads. In order to set up and op-
erate this machine for any particu-
lar module lead, follow the same
instructions given for setting up the machine for metric leads, referring to
Table No. 4-E, of course, instead of Table No. 2-FE.

Table 4-E Module Leads
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Leads ngr, f DEeg‘lj?:l Leads ngr' : DET:L:Rd.I Leads ng: : DEeqc‘mal Leads T:g : ] DEec:l.ilT\‘:.'l
Inch of Inch of Inch of Inch ol

Leads Leads Leads Leads
1/64 64 .0156 1/23 23 .0435 2/15 7-1/2 .1333 4/11 2-3/4 .3636
1/60 60 .0167 1/22 29 .0455 1/7 7 .1428 2/5 2-1/2 .4000
1/56 56 .0178 1/20 20 .0500 2/13 6-1/2 .1538 4/9 2-1/4 4444
1/52 52 .0192 1/18 18 .0555 1/6 6 L1666 1/2 2 .5000
1/48 48 .0208 1/16 16 .0625 4/923 5-3/4 L1739 8/15 1-7/8 .5333
1/46 46 .0217 1/15 15 .0666 2/11 5-1/2 .1818 4/7 1-3/4 .5714
1/44 44 .0227 1/14 14 .0714 1/5 5 .2000 8/13 1-5/8 .6154
1/40 40 .0250 1/13 13 .0769 /9 4-1/2 .29299 2/3 1-1/2 6667
1/36 36 .0277 1/12 12 .0833 1/4 4 .2500 16/23 1-7/16 7 .6957
1/32 39 0312 || 9/23 [111/2 | L0869 || 4/15 3.3/4 | 9666 || 8/11 | 1.3/8 | .7273
1/30 30 .0333 1/11 11 .0909 /7 3-1/2 . 2857 4/5 1-1/4 .8000
1/28 28 .0357 1/10 10 .1000 4/13 3-1/4 .3077 8/9 ] 1-1/8 . 8889
1/26 26 .0385 1/9 9 111 1/3 3 <3333 1 b 1.000
1/24 24 .0417 1/8 8 .1250 8/23 2.7/8 .3478

Table 5-E 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 isnecessary to use special gears on Centers "E'", "G" and "H'". To
obtain the correct gear ratio, it is usual to selecta lead by trial from the table
of leads, threads, and decimal equivalents (Table No. 5-E) and obtain the ratio
by the following proportion:

Drivers = Lead required
Driven Lead selected from table

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

Example: Required to cut a 5/9'"lead. Select 1/2'" lead from the table.

Then:
Drivers = 5/9 = 5x2 = 10 = 40
Driven 1/2 9x 1 9 36

is the ratio of gears required. The 40 T gear should, therefore, be used on
Center "E'" and the 36 T gear on Center "H'" with a suitable idler gear on the
intermediate Center '""G'", all on the inner plane. With the correct gears on
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the proper centers, the quick change gear box should then be set up for the
corresponding thread to the trial lead used in the calculations.

Limitations in size of special gearing: The center distance on quad-
rant "F" is a fixed center distance of 6. 750" and all gears meshing on Cen-
ters "E'" and "G'' must be of the proper size to mesh on this center distance.
The maximum size O. D. gear on Center "E'" is 9-5/8". The maximum size
O.D. gear on Center ""G'"is 11-1/8". The maximum size O.D. gear on Cen-
ter "H' is 8-3/4'". The distances between Centers ''G'" and "H'' are 5-9/16"
minimum, 8-1/4" maximum. The minimum size gears that can be used on
any of the centers must be equivalent to 24 T 8 pitch.

Compound gears: If the sizes of gears required for the particular
thread or lead selected are too large, it is 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 2-5/8'" smaller in dia-
meter than twice the distance between the centers of gears meshing on Cen-
ter "G" and ""H'" in order to clear the retaining hub on the cover.

CAUTION: In calculating special leads not on the index plates, no
leads coarser than 2' should be used. If it is required
to chase coarser leads (up to 16'") an 8:1 Spindle Nose
Speed Reducer, furnished at extra cost, should be used.
The maximum lead of 2" (16" with Spindle Nose Speed
Reducer) should not be used witha spindle speed higher
than 43 R.P.M. in the standard range, or 39 R.P.M
in the high range. In a like manner, for example a
a lead of 1" (8" with Spindle Nose Speed Reducer) should
not be used with a spindle speed higher than 88 R. P. M.
in the standard range, or 77 R.P.M. in the high range.
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