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TWIN MILL

WARRANTY

W. H. Nichols Co. warrants all milling machine parts of its own manufacture to be free from defects
in material or workmanship for a period of twelve months after date of original shipment. Expendable
parts such as tooling, attachments, drive belts, bearings, and electrical contactors are excluded from
this guarantee as are components such as electric and air motors, the Hydro-Check, coolant systems,
and other items which are subject to the warranty of their own manufacturer.

Warranty credits will be granted only when defective parts are returned, inspected, and determined to
be defective by W. H. Nichols Co. at its plant in Waltham, Massachusetts. W.H. Nichols Co. reserves
all rights relative to disposition of defective parts.

Damage to the milling machine resulting from accident, fire and other casualty, misuse, negligence,
or failure to provide proper lubrication is not covered by this warranty.

Neither W. H. Nichols Co. nor any of its representatives assume any responsibility for any loss of use
of their machines, loss of time, inconvenience, commercial loss or consequential damages.

This warranty is in lieu of any other warranty expressed or implied by any other person or persons.

SAFETY

It is assumed that the User's Safety Department will have an extablished program of safety based on a
thorough analysis of industrial hazards and in keeping with OSHA regulations and standards. Before
installing, operating, or performing maintenance on the machinery described in this instruction book,
it is suggested that the user review this safety program to be certain that it covers the hazards
arising from heavy rotating, cutting, and reciprocating machinery.

It is also important that due consideration be given to those hazards which arise from the presence of
electrical power, hot oil, pneumatic pressure, and flammable liquids. Proper installation and care
of protective guards and emergency shut-down devices is an essential part of any safety program.
Also essential are special precautionary measures to prevent the possibility of applying electrical or
pneumatic power to the machine during the time maintenance work is in progress. In general, the
user should be guided by all basic safety rules associated with heavy industrial equipment and with the
required work process.

WARNING

Failure to understand operating or set-up sections
of this manual may lead to bodily injury or damage
to the machine.
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TWIN MILL

CHAPTER 1
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains descriptive data, instal-
lation instructions, operating procedures, mainten-
ance suggestions, and replacement parts informa-
tion for the Twin Mill manufactured by W. H. Nichols
Company, 48 Woerd Avenue, Waltham, Massachu-
setts 02154, Information contained in this manual
pertains to W, H. Nichols Company Models:

No. 41-51205-0001-2 30 In. Table, Standard Feed
No. 41-51205-0002-2 36 In. Table, Standard Feed
No. 41-51205-0003-2 30 In. Table, Retraction
No. 41-51205-0004-2 36 In. Table, Retraction
No. 41-51205-0005-2 30 In. Table, Rough & Finish
No, 41-51205-0006-2 36 In. Table, Rough & Finish

1-3. SCOPE

1-4. This manual is divided into the following five
Chapters:

General Information
Installation
Operation
Maintenance
Replacement Parts

U‘I»hw[\')!—‘

Data presented is intended to provide a guide-line
to users. Individual installation requirements
operating procedures, and maintenance practices
must take precedence over data prescribed herein.

Figure 1-1.

Nichols Twin Mill

1-1



TWIN MILL
1-5. EQUIPMENT DESCRIPTION

1-6. GENERAL. The Nichols Twin Mill is one of
the foremost small precision milling machines
available to industry. While affording the advantage
of milling two surfaces simultaneously, the machine
provides an unequalled degree of accuracy and
speed of adjustment necessary to accommodate a
wide variety of light-duty milling operations. Twin
geared milling heads (completely independent units)
are adjustable in seconds (vertically, transversely,
or longitudinally) by means of micrometer screws,
and a standard range of 15 different speeds is
available for each head from 55 to 2,050 RPM
(higher speeds are available on special order) for
the milling of materials ranging from tool steel to
soft plastics. Specifications for the Twin Mill are
provided in Table 1-1,

1-7. COLUMN, SADDLE, AND KNEES. The twin
mill column is of heavy, box-type construction with
vertical ways for the knee dovetails cast into it.
Heavy ribs behind the ways keep them straight and
parallel and resist thrust loads imposed during mill-
ing operations. A chrome-plated dovetail guideway
for the table is provided on top of the column, and
control units for table motions are mounted inside of
the column.

Table 1-1.

1-8. Saddles are heavy ribbed castings that provide
large mounting areas for the milling heads. Dovetail
ways are long, wide, hand-scraped, and fitted with
heavy gibs.

1-9., Knees are also heavy, box-type castings with
long, wide dovetail ways in order to provide support
for the saddles and heads when in any position.
Elevating screws, with bolt through bearings, pro-
vide for simple precise adjustment by means of
micrometer dials. Provision is made within the
knees for installation of an air-actuated, automatic,
spindle-head retraction mechanisms if this option is
desired,

1-10. TABLE. The table is a heavy casting, ribbed
for stiffness, with three 11/16-inch standard "T"
slots for 5/8-inch "T' bolts or 1/2-inch "T"" nuts.
The table travels on a long dovetail guide block which
is hand-scraped and chrome-plated before it is
bolted and doweled to the top of the machine column,
Two flat guideways on the underside of the table are
also chrome-plated in order to keep wear to a mini-
mum and prolong accuracy. A Bijur system auto-
matically lubricates the table ways. An automatic,
pneumatic, table drive is push-button controlled and
furnished with limit switches and adjustable trips to
govern motion. Cutting feed is infinitely variable

GENERAL SPECIFICATIONS

Table Working Surface, Standard
Table Wor}dng Surface, Special
Spindle Noses Bored
Spindle Hole Diameter
Spindle Diameter in Bearings .........
Feed, Infinitely Variable .............

RAPId TraVerSE vuuuivrrvrenroneenoensesnnns . cees
Air Pressure Required Ce ettt esetiecenesanannas
Height of Spindle Center Lines above Table ...........
Spindle Nose Separation .........cecovvnnn. eeseeaas

Maximum Cutting Stroke - Hydraulically Governed

Standard ....... . i e i i i e i et

Special ... il ittt et
Maximum Longitudinal Offset of Heads ..............
Motors, 1,750 RPM Totally Enclosed .......... .
Net Weight ..... N
Shipping Weight (Domestic) ............... Ceenenes .
Power Requirements ............ Ceecaertaerccasneans

Spindle Speeds
(Special speeds upon request)

10 x 30 inches

10 x 36 inches

No. 40 American Standard Taper
1 inch

2 inches

0- 50 inches/min
300 inches/min
75-120 psig

3-1/2 inches min
11-1/4 inches max
4 inches min

16 inch max

---------------
..........
-------
.............
---------------

15 inches

20 inches

8-1/4 inches

2 horse power

1,900 pounds

2, 050 pounds

460V, 3 phase, 60 Hz or 230V,
3 phase, 60 Hz; other on special
order

...............

---------------

LI R R IR IR Y

Through Gears Open Belt
55 205 700
75 270 925
100 355 1,215
130 460 1,585
165 590 2,050

1-2




and controlled and stabilized by a hydraulic cylinder
(Hydro-Check). Standard table cycling provides for
rapid approach to the cutters, slow cutting feed, and
rapid return to the loading position. Multiple or con-
tinuous table cycling can be furnished on special
order. Also available are ""Skip- Check" arrange-
ments, which allow rapid traverse between two
separated cutting positions, and arrangements for
synchronizing table movements with fixture clamping
and indexing,

1-11. MILLING HEADS. Rigid preloaded ball bear-
ing spindles are mounted in heavy, one-piece, bowl-
type, head castings which also house gear trains for
low speed ranges. Hardened and ground spindle
noses are bored for No. 40 American Standard Taper,
with maximum allowable run-out held within 0. 00015
inches. This spindle accuracy ensures long tool life,
smooth finishes, and accurate work. Four 5/16-18
holes are tapped in the face of each spindle nose to
allow direct mounting of face mills. Cap screws can
be inserted into diametrically opposite holes to serve
as driving lugs for stub arbors or other spindle
mounted tools. A circular "T" slot which encompas-
ses each spindle nose is used for mounting vertical
heads or arbor supports. Each milling head is equip-
ped with an individual reversible motor and a belt and
gear train drive that provides a selection of fifteen
spindle speeds. Five high speeds from 700 to 2, 050
rpm are obtained through the open belt drive, and ten
low speeds from 50 to 590 rpm are obtained through
the combination of a geared transmission and belt
drive.

1-12. DRIVES. The spindles are driven through five-
step "V'"' pulleys. Driven pulleys are mounted
directly on spindle ends in a conventional belt drive
for higher speeds. To obtain low and intermediate
speeds, driven pulleys are changed from spindles to
intermediate geared and splined transmission shafts.
A change from intermediate to low speeds is obtained
through a simple gear shifter. The gears revolve in
an oil bath and an inspection window is provided in
the head casting to monitor oil level.

1-13. SPECIAL OPTIONS

1-14. HIGH SPEED RANGES. High speed ranges are
available on special order. These are obtained
through factory installed high speed motors and/or
modified "V'" pulleys.

1-15. SPECIAL POWER OPTIONS. The standard
twin mill is designed for 230/460, 3-phase, 60-cycle,
10 HP maximum.

TWIN MILL

1-16. AUTOMATIC TRANSVERSE FEED. Automatic
pneumatic feed units are available to replace the
standard transverse feed adjusting screws. The
automatic feed units (factory installed) can be
synchronized with table feed for special milling ap-
plications. Transverse movement of each head is
adjustable up to 4 inches. Various combinations of
inward and outward head motion can be furnished in
conjunction with table cycle.

1-17. AUTOMATIC RETRACTION, Air motor ac-
tuated mechanical linkages are available for factory
installation inside the knees to provide automatic
retraction of the heads during the table return stroke.
Head motion is adjustable up to 0. 040 inch.

1-18. DOUBLE CYCLE AND SKIP CHECK. Double
cycle and skip-check table functions are also avail-
able. These arrangements provide a roughing and
finishing cyele in which the table makes two passes
and for rapid traverse of the table between two
separated cutting positions. Both options should be
factory installed.

1-19. ACCESSORIES

1-20. Numerous accessories are available for the
Twin Mill all of which can be readily installed by the
user, Provision is made in the machine's design
for installation of a motor-driven coolant system
and/or a Bijur spray mist coolant system. A re-
ceptacle is provided on the lower left side of the
control enclosure for the coolant system electrical
connection.

1-21. Brake motors are available for the spindles.

These are usually installed at the factory but can be
simply installed by the user by following the wiring

directions on the brake motor nameplate.

1-22. Swiveling overarms and arbor supports are
available and they will accommodate Nichols stand-
ard piloted arbors up to 5 inches in length. Nichols
precision vertical heads are also available for use
on either or both Twin Mill spindles. The vertical
heads are of anti-friction construction and can take
full horsepower up to 2,000 rpm. The No. 40
American Standard Taper vertical spindle bore and
identical spindle nose allows interchangeability of
tools with the horizontal spindles.

1-3/1-4



TWIN MILL

CHAPTER 2
INSTALLATION

2-1. GENERAL

2-2. Instructions relative to shipment, site selec-
tion, uncrating, assembly, and electrical power and
pneumatic connections are contained in this chapter.

2-3. SHIPMENT

2-4, The Twin Mill is skid mounted and weather
protected with a pliable cover for shipment. The
Twin Mill should remain skid mounted until moved
to its final installation location. A lifting bar, in-
stalled at the factory, is clamped to the column
between the heads and located so that the machine's
weight is evenly distributed for lifting. Upon receipt,
remove the protective covering and check the ship-
ping list to ensure that all items are accounted for.
Inspect the machine for signs of damage that may
have occurred during shipment. Claims should be
reported immediately to ensure appropriate action
is taken and to avoid delay in settlement.

2-5. SITE SELECTION

2-6. Machining accuracy and fine finishes results
from proper installation on a firm foundation. A con-
crete foundation is the most suitable. If installation
must be made on a wooden floor, locate the machine
over a supporting column if possible. Make certain
the weight of the machine falls well within the
prescribed floor loading limits. OQOutline dimensions
of the machine are provided in figure 2-1, Make
sure sufficient working space is provided for the
operator and that the control enclosure is fully ac-
cessible.

2-7. MACHINE HANDLING

2-8. The milling machine weighs approximately

2, 000 pounds; thus, rope of suitable strength must
be selected for a lifting sling. If wire rope or chains
are used, make certain they are padded. Attach the
sling only to the factory installed lifting bar. After
raising the twin mill with a suitable crane, remove
the shipping skid and move the machine to its final
location.

2-9. Four holes are provided in the base of the
column to accommodate 1/2-inch holddown bolts.
Prior to bolting the machine down, level the machine
by inserting shims under the base. Place a precision
level on the table and check the machine level on both
the longitudinal and transverse axis. After installa-
tion remove the lifting bar and store it for possible
subsequent use.

2-10. After securing the Twin Mill in its final loca-
tion, wash the machine down with cleaning solvent
(Varsal or equivalent) before moving any sliding
member. After cleaning, wipe all finished surfaces
with a good grade of lubricating oil. Lubricate the
machine in accordance with figure 4-1. Prime the
way lubrication system until oil appears on the table
ways by using the auxiliary hand actuator.

NOTE

The auxiliary hand actuator is a cam
actuated, spring-return device; there-
fore, when priming the lubrication
system it is necessary only to lift the
actuator handle and release it.

CAUTION

Do not use compressed air for cleaning
because pressure air can drive foreign
matter between bearing surfaces and
cause damage during operation or cause
injury to personnel.

2-11. INITIAL SET-UP

2-12. Install knee crank handles and right- and
left-hand transverse handwheel s (normally removed
from the machine during shipment), and position each
spindle nose from 6 to 8 inches away from the center-
line of the table. Do not exceed the 8-inch position
or the transverse screw and nut might become dis-
engaged. The spindles (heads) are positioned ver-
tically, transversely, and longitudinally by micro-
meter screws with locks for all screw adjustments.
The vertical adjustment lock (27, figure 3-4) is on
the knee; the transverse adjustment lock (10) is on
the transverse screw; and the longitudinal adjustment
locking nuts (21) are on the head base.

CAUTION

when positioning the heads, take care
that the spindles do not strike the table
or damage may result.

2-13. To set the initial or starting position of the
table, open the Hydro-Check knob (16, figure 3-4)
and, while standing in the operators position, grasp
the table, pull it forward to its stop, and then close
the Hydro- Check knob.

2-1
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2-14. ELECTRICAL CONNECTIONS

2-15. The Twin Mill is factory wired for each avail-
able equipment option (see figures 4-3 thru 4-6) and
requires connection only to the shop power source.
Drill an appropriate size cable entry hole in the top,
bottom, or side of the control enclosure, and bring
the main power line into the enclosure through oil-
tight fittings. Connect the power leads to the main
disconnect switch located in the top, right-hand cor-
ner of the enclosure,

CAUTION

Before connecting input power, check the
primary power connections on the control
voltage transformer in the top of the
control enclosure. The Twin Mill is factory
wired in accordance with each customer's
purchase order. Improper power connec-
tions will result in serious electrical
damage.

NOTE

The main disconnect switch is integral
with the control enclosure door latch;
thus, power to the machine is shut off
whenever the control enclosure door is
opened.

2-16. After making electrical connections, turn the
main power disconnect switch on, turn the R.H, and
L.H. SPINDLE selector switches to the FORWARD
position, turn the SPINDLE AUTOQ/IND switch to
IND, press the SPINDLE START button, and check
spindle Trotation. The left-hand spindle should ro-
tate clockwise and the right-hand spindle should ro-
tate counter-clockwise when viewed from the cutter
end. If spindle rotation is incorrect, open the con-
trol enclosure, reverse any two of the input power
leads, and recheck for proper spindle rotation.

2-17. PNEUMATIC CONNECTIONS
2-18. Shop air pressure of approximately 100 psi

must be available for Twin Mill operation and con-
nection to the machine must be made through a user

TWIN MILL

installed shut-off valve. It is also advisable that a
"drip leg" be installed in the shop air line prior to
machine connection. With shop air pressure shut
off, install the shut-off valve and make appropriate
connections to the air filter at the rear of the ma-
chine beneath the table.

2-19. With the table pulled out to the starting posi-
tion, depress the EMERGENCY STOP button while
opening the air shut-off valve and pressurizing the
system. After pressurizing the system, adjust the
air line pressure regulator to provide approximately
15 psi below full shop pressure to ensure steady table
operation. (Recommended operating pressure is

85 psi.)

WARNING

The EMERGENCY STOP button always
returns the table to the starting position.
Stand clear of the table to avoid injury.

NOTE

If it is subsequently desired to move the
table by hand, close the air shut-off valve,
and depress the EMERGENCY STOP button
to permit all air to escape from the system.

2-20. Set up table motion initially by closing the
hydro-check knob, and pressing the CYCLE START
button. The table will rapid advance until it is stop-
ped by the Hydro-Check piston rod nuts (28, figure
3-4). Turn the Hydro- Check knob counter-clockwise
to increase the table feed rate, and clockwise to slow
it down. Roughly set the end of the feed stroke with
the adjustable table stop screw (17, figure 3-4) on the
front of the table end cap. Final adjustment of feed
rate and table stroke is based on the work to be per-
formed.

NOTE

A momentary dwell period is provided

at the end of each table stroke before it
returns to the start position to permit the
cutter to clear itself of chips.

2-3/2-4
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CHAPTER 3
OPERATION

3-1. SAFETY PRECAUTIONS

3-2. Observe all in plant safety directives when
operating the Twin Mill. Give due consideration to
the hazards associated with the use of electrical
pewer, hot oil, pneumatic pressure, and flammable
liquids. Take care that protective guards are prop-
erly installed and that emergency shut-down devices
are fully operative. Pay particular attention to
CAUTIONS or WARNINGS as contained in instruction
procedures in order to prevent damage to the machine
or cutting tools or personal injury.

WARNING

1. Do not put hands into cutter area
unless power is off.

2. Wear safety glasses during machine
operation and maintenance.

3. Do not wear loose clothing or
jewelry during machine operation 2
and maintenance.

4. Do not start machine prior to checking
for tightness of set-up and for proper
machine adjustment.

5. Do not start machine without guards
in place.

3-3. GENERAL

3-4. The Twin Mill functions automatically after it
is set-up except for start-up and normal shut-down.
However, its operation should be carefully monitored
to ensure that lubrication, coolant, and pneumatic
systems function properly and that work progresses
satisfactorily.

3-5, TABLE CYCLE. Figures 3-1 and 3-2 illus-
trate how the air motor and Hydro-Check control
table motion. When the CYCLE START button is
depressed, a slide in the four-way, double-solenoid,
air valve of the air motor is shifted to permit air to
enter the rod end of the cylinder and send the table
forward at a rapid traverse rate. The table moves
forward rapidly until the piston rod stop and lock
nuts on the Hydro-Check contact the table rear end
cap at which point the flow of oil through the Hydro-
Check slows the table forward speed to the desired
cutting feed rate. Adjustment of the cutting feed
rate is made by setting the feed rate adjustment
{Hydro-Check) knob., At the end of the feed stroke,
a cam on the side of the table strikes a cycle stop
limit switch. The limit switch breaks contact and
the slide in the air motor solenoid shifts to apply air
pressure to the head end of the piston to drive the
table back to the starting position. On the return
stroke the table rear end cap picks up the single in-
board Hydro-Check piston rod nut and returns the
piston to its starting position. A one-way valve in
the Hydro- Check piston opens during the return

Reo Ao SHUT-OFF VALVE
AIR LINE LUBRICATOR = / (USER INSTALLED)
e AIR INLET
TRANSFORMER
SECONDARY TABLE FRONT END CAP
AIR LINE FILTER
CYCLE START
BUTTON iiniiii— =
N 7 i————————ii S— g g
5 Z I T
oo = L.
= [z =
- T~ = - zd~zra
EMERGENCY e Z
L. STOP BUTTON

\TRAVERSE SPEED ADJUSTING SCREW

TABLE RETURN
LIMIT SWITCH

FOUR WAY DOUBLE SOLENOID AIR VALVE

Figure 3-1. Air Motor and Control
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Figure 3-2. Hydro-Check

stroke so that the oil flow is not restricted and the
table returns at rapid traverse.

3-6. HEAD RETRACTION. Figure 3-3 illustrates

the head retraction mechanism, A floating nut on
the transverse screw governs motion of the milling

TRANSVERSE SCREW

THRUST —— |

PLATE

KNEE

AIR MOTOR

PIVOT OF
AIR MOTOR

F

ADJUSTABLE GAP

Figure 3-3.
3-2

head. Outward motion of the air motor brings the
nut against the thrust plate and moves the head in.
Conversely, inward motion of the air motor moves
the head out. An adjustment nut is provided to set-
up the amount of head retraction desired. Manu-
facturing settings provide for 0.005 to 0. 010 inch

FLOATING NUT

BINDER NUT

PIVOT OF ARM

BINDER HANDLE

ARM

RETRACTION ADJUSTING LOCK NUT
RETRACTION ADJUSTING NUT .

Cutter Retraction
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retraction. However, this setting can be increased
to 0.040 inch if desired.

3-7. DOUBLE CYCLE. A provision for double
cycling with retraction makes possible a roughing
and finishing cut in two strokes of the table, As the
table moves forward on the first stroke both heads
are retracted while taking a roughing cut. As the
table returns a limit switch on the rear column is
activated by a circular dog on the table to provide
for a second traverse. The dog is set to allow the
table to return to within 3/8 inch of the initial strat-
ing point before starting the second cycle. There-
fore, the initial cutting stroke should be set to start
when the cutters are at least 3/8 inch from the work.
When the circular dog strikes the limit switch the
heads move in and the table advances on the finishing
cut.

3-8. CONTROLS AND INDICATORS

3-9. All machine controls and indicators are des-
cribed in table 3-1 and illustrated in figure 3-4,

3-10. MACHINE SET-UP

3-11. SPINDLE AND DRIVE. Spindle motors are
controlled from the pushbutton station. The left-
and right hand spindle FORWARD-OFF-REVERSE
switches permit independent operation of either
spindle. Three spindle speed ranges (low, inter-
mediate, and high) are provided to accommodate a
wide variety of milling operations and a speed selec-
tion chart is provided as an instruction plate on the
right hand milling head. Proceed as follows to set
up the desired spindle range (see figure 3-5):

a, Low Range (55 to 165 RPM). Pull the No. 1
shifter out and push the No. 2 shifter in. Install the
driven pulley on the primary shaft.

b. Intermediate Range (205 to 590 RPM),
both the No. 1 and No. 2 shifters out.
driven pulley on the primary shaft.

Pull
Install the

c. High Range (700 to 2050 RPM). Push the
No. 1 shifter in and install the driven pulley on the
spindle. The No. 2 shifter can be left in either the
in or out position.

d. Speed Range Variations., Variations within
each speed range are obtained through belt position-
ing on the stepped pulleys as indicated by the speed
selection chart. Loosen belt adjustment lock nuts
(24, figure 3-4), reposition the drive belt as re-
quired, reposition the spindle drive motor to reten-
sion the belt, and secure lock nuts (24).

NOTE

Tighten belt to 5/32 inch deflection at the
midpoint with 3.5 to 5 pounds of force

3-12,
overarm support are required for a particular mill-
ing operation, install them on the spindle mounting

If a vertical milling attachment or an outboard

TWIN MILL

ring (see figure 3-5). The circular "T" slot carries
the tee bolts which secure either unit in place.
Detents are provided in the "T'" slot to hold the tee
bolts for convenience of installation. If the Twin-
Mill is equipped with brake motors, lift the finger
levers (25, figure 3-4) to release the brakes permit-
ting the spindles to free-wheel and facilitate acces-
sory installation. The brake motors will be auto-
matically reactivated when the spindle motors are
started.

3-13. TABLE SET-UP. Install a production piece
and its holding fixture securely on the table and
position the work as close as possible to the table
centerline. Correspondingly, locate the milling
heads as close to the saddle centerlines as the
production work permits.

CAUTION

Make sure that the under surfaces of

all fixtures that are clamped to the table
are perfectly flat or distortion may occur
that will result in table binding. Bridge
type fixtures should be mounted on their
own subplates.

3-14. Feed Stroke Starting Point. The starting
point of the feed stroke (or end point of table rapid
advance) is established by adjustment of the Hydro-
Check stop and lock nuts. Proceed as follows to set
the feed stroke starting point:

a. Close the air line shut-off valve and press the
EMERGENCY STOP button to exhaust the air pressure
from the system and permit the table to be moved by
hand.

b. Open the Hydro-Check and manually pull the
table to its full forward or starting position.

c. Install the cutters on the spindles.

d. Manually move the table inward to the point at
which the feed stroke should begin.

e. Set the Hydro-Check piston rod stop nut (see
figure 3-2) until it is flush against the table rear end
cap and lock it in place with the outboard lock nut.

CAUTION

Do not alter the position of the piston rod
stop nut that is located behind the table
rear end cap and locked with a set screw
or damage to the Hydro- Check will result.
This nut is factory set to allow at least
1/8 inch of Hydro-Check piston movement
after the table is returned to the starting
position and is held there by air pressure.

f. Make approximate vertical, transverse, and
longitudinal adjustments of the milling heads using
the micrometer adjusting screws. If the heads are

3-3
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Table 3-1, CONTROLS AND INDICATORS
Figure 3-4 Control or Figure 3-4 Control or
Item No. Indicator Item No. Indicator
1 Cycle Selection Switch 21 Longitudinal Positioning Head Lock Nuts
2 Lubrication Light 22 Head Oil Level Window
3 Spindle Start Button 23 Vertical Attachment or Outboard Arbor
4 No. 1 Shifter-Spindle Gear Support Mounting Ring
5 Emergency Stop Button 24 Belt Adjustment Lock Nut
6 Coolant On-Off Selector Switch 25 Brake Release Lever
7 Transverse Travel Handwheel 26 Table Rapid Traverse Speed Adjusting
8 Transverse Dial Lock Nut Screw
9 Cycle Start Button 27 Knee Binder Lever
10 Transverse Positioning Saddle Lock 28 Hydro-Check Piston Rod Nuts
11 Spindle Automatic/Independent Switch 29 Disconnect Switch
12 Right-hand Spindle Forward-Off- 30 Air Line Lubricator
Reverse Selector Switch 31 Coolant System Receptacle
13 Left-hand Spindle Forward-Off- 32 Air Line Pressure Regulator
Reverse Selector Switch 33 Air Line Filter
14 Lubricating Pump 34 Retraction Adjusting and Lock Nuts
15 Hydro-Check Oil Supply Indicator Rod 35 Second Table Cycle Initiation Limit
16 Hydro- Check Knob Switch
17 Adjustable Table Stop Screw 36 Head Longitudinal Positioning Screw
18 Table Return Limit Switch 37 Limit Switch Adjusting Screw Cam
19 Knee Elevating Crank Handle 38 Coolant Line Mounting Bracket Assem-
20 Left-hand Longitudinal Head Position- bly
ing Screw 39 No. 2 Shifter-Cluster Gear

PRIMARY SHAFT

NO.2
LY SHIFTER

|
S 0

Y/
DRIVEN .1
PULLEY |

1

o~
(REPOSITIONED) Y

NO. |
SHIFTER

Figure 3-5.

SPINDLE
MOUNTING
RING

Head Train, Plan View
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offset longitudinally, make sure that the Hydro-Check
is set properly for the one nearest the loading sta-
tion.

3-15. Feed Stroke End Point.

a. Open the Hydro-Check and move the table
manually to the point. where the feed stroke is to be
completed.

b. Adjust the table stop screw (17, figure 3-4)
on the front table end cap until it contacts the column.
The cam on the left front side of the table should be
set to actuate limit switch (LS-1) just before the
stop screw hits, The limit switch activates a time
delay relay in the control enclosure that returns the
table to the starting position. The relay is adjust-
able in a range of 0 to 60 seconds.

3-16. Table Operation Check.

a. Close the Hydro-Check and open the air line
shut off valve.

b. With the Hydro-Check closed and the spindles
operating, press the CYCLE START button.

c¢. When the table rapid advances it will be stop-
ped by the Hydro-Check at the starting point of the
feed stroke. Open the Hydro- Check slowly to obtain
the desired feed rate.

d. Take two or three trial cuts and readjust stops
and head positions as desired.

3-17, Table Rapid Traverse Speed Adjustment.

a. Adjust air motor speed with power to the Twin
Mill shut-off and the table in the starting position.

b. Turn the upper air motor speed adjusting screw
(26, figure 3-4) clockwise to slow forward motion of
the table. Turn the lower air motor adjusting screw
clockwise to slow return motion of the table.

3-18. RETRACTION SET-UP. On Twin Mills set-
up for retraction, the milling heads will move in and
out in sequc.ace with table operation. The heads move
in when the CYCLE START button is depressed, and
at the end of the dwell period and end of the table
stroke the heads move out to their retracted position
while the table returns. On double cycle set-up, the
heads remain in the out position for the first table
stroke or the roughing cut, At the start of the sec-
ond table stroke the heads move in for a finishing cut.
To adjust the amount of head retraction proceed as
follows:

a. Remove the quick disconnect air line from the

table air motor and depress the CYCLE START but-
ton to exhaust air from the table drive system,

3-6

b. Install the required indicators on the table
and secure them in position to measure head motion.

c. Press the CYCLE START and EMERGENCY
STOP buttons alternately to energize the head air
motors and measure the amount of retraction.

d. To adjust the amount of head retraction re-
position the retraction adjusting nut on the nose end
of the head air motor. Make sure the retraction ad-
justing lock nuts are secure before recycling the
heads.

e. The speed of the retraction air motor can be
set as in the case of the table air motor. Clockwise
rotation upper set screw (see figure 3-1) slows the
rate of head outfeed. Clockwise rotation of the lower
set screw slows the rate of head infeed.

f. After adjustment of the head retraction me-
chanisms, reconnect the air line to the table air
motor.

3-19. DOUBLE CYCLE. On machines with double
cycle and retraction the table makes two cutting
passes providing a roughing and finishing cycle. The
first pass is made with heads retracted to make a
roughing cut; the second is made with the heads in
the in position to make a finishing cut. Adjustment
of head retraction is described in paragraph 3-18.
Adjustment of table double cycle is made as follows:

a. Re-set the Hydro-Check (see paragraph 3-14)
so that the start of the feed stroke for the first cut-
ting pass begins slightly more than 3/8 inch before
the cutters reach the work.

b, Set the circular dog so that it will trip limit
switch LS-2 for a second cycle before the table re-
turns fully to the first stroke cutting position as es-
tablished in step a.

3-20. SKIP CHECK. Skip check,, a factory installed
option, requires the installation of a special Hydro-
Check that incorporates a solenoid valve in feed rate
adjustment line. The solenoid valve is actuated by an
elongated cam on the side of the table and a limit
switch (LS-3). As the table moves forward and com-
pletes its cut on the first position, the limit switch

is activated by the cam and trips the solenoid valve to
permit oil to bypass the feed rate adjustment knob
and.the table to rapid advance to the second cutting
position, At the start of the second cut the limit
switch falls off the elongated cam and the solenoid
valve is deactivated again restricting oil flow through
the Hydro-Check to the feed rate setting. Skip check
cams must be user designed for each different produc-
tion application.
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CHAPTER 4
MAINTENANCE

4-1. INTRODUCTION

4-2, Instructions pertaining to maintenance are con-
tained in this chapter. Conscientious adherance to
scheduled maintenance procedures combined with
careful and intelligent machine operation will mini-
mize the need for costly repair and parts replace-
ment,

4.3. SCHEDULED MAINTENANCE

WARNING

Prior to performing maintenance close

the main airline shut-off valve and press
the cycle start button to cycle the machine
and exhaust pressure air from the
pneumatic system. After depressurizing
the pneumatic system open the main dis-
connect switch to remove all electrical
power from machine and control enclosure
components. High voltages associated with
Twin Mill components can be lethal.

4-4. CLEANING. Clean the Twin Mill daily or after
each use. Use a stiff bristled brush moistened in
solvent (Varsol or equivalent) to remove metal par-
ticles and chips and wipe all parts of the machine with
a soft cloth moistened with a good quality, light
machine oil. Clean all electrical components within
the control enclosure when necessary using a soft
bristled brush. Make certain that electrical com-
ponents are kept free from oil or moisture.

CAUTION

Do not use compressed air for cleaning.
High pressure air is likely to drive
metal particles between bearing surfaces
thus damaging the machine when in
operation or cause injury to personnel.

4-5, INSPECTION. Inspect the machine daily or
before each use for signs of obvious wear or damage.
Check particularly for loose components. Check the
belt drives for proper tension and make sure all opera-
ting controls, handwheels, and shifters function
properly and without binding. Check that all pneu-
matic, coolant, and electrical lines are free from
damage and that all connections are secure. Inspect
all limit switches and actuators, air motors and the
Hydro- Check for security of mounting and proper set-
ting. Inspect bearing surfaces for scoring, pitts, or
other signs of damage or inadequate lubrication.
Careful visual inspection of the machine will usually
disclose signs of potential damage and make it pos-
sible to avoid downtime and costly repairs.

4-6. LUBRICATION. Proper lubrication of the Twin
Mill is essential for long life. Refer to the lubrica-
tion diagram (figure 4-1) for lubrication points and
instructions. Note that the spindles and gears revolve
in an oil bath; thus, the lubricant level should be
checked before each use of the machine. Similarly

the table and saddle ways as well as some retraction
assembly components are lubricated from a reservoir
on the Bijur lubricator which must be kept full at all
times.

4-7. The Bijur lubricator incorporates a motor
driven piston pump which is automatically actuated
whenever the CYCLE START button is depressed. A
gear reduction unit provides for pump operation at
10. 6 minutes per’cycle and the discharge volume is
variable from a factory setting of 28. 0 cubic centi-
meters per hour to 14. 0 cubic centimeters per hour.
To set the flow refer to figure 4-2, remove the lock
screw, and turn the adjusting screw clockwise to in-
crease dimension A as shown in table column B and
change the flow rate,

4-8. The Bijur lubricator also incorporates a liquid
level switch, which in conjunction with an indicator
light on the control panel, indicates to the operator
when the lubrication system is functioning. When

the reservoir lubricant level falls below that required
for safe operation or the system otherwise fails the
switch opens and the indicator light is extinguished.

4-9. Prior to each use of the Twin Mill and during
the first few cycles of the table and/or milling heads,
pump the hand actuator on top of the Bijur lubricator
two or three times and check that lubricant flows on
both the table and saddle ways.

4-10. A Norgren Lubro Unit is provided in the pneu-
matic system for air line lubrication. Set the unit
for a minimum amount of lubrication. Over lubrica-
tion will cause a discharge of oil mist from Bellows
units and leakage around gaskets both of which may
precipitate air leaks or cause sticking of the four-way
solenoid air valve in the air motors.

4-11. PARTS REPLACEMENT. Because the milling
machine is of heavy construction it will provide many
years of normal operation before major repair or re-
build is necessary. Therefore, routine maintenance
is limited for the most part to adjustment and the re-
placement expendable parts such as spindle bearings,
drive belts, electrical switches and contactors, air
and electric motors, filters, valves and other pneu-
matic and coolant components. The replacement pro-
cedure for most parts is obvious; instructions for
more difficult procedures are contained in the follow-
ing paragraphs. To facilitate the replacement of
mechanical parts refer to the illustrations in Chap-
ter 5. Order replacement parts by their full part

4-1
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(1) LUBRICATE ALL POINTS 600W OR EQUAL EVERY 40 HRS.
(@) AIR LUBE SAE 20 OR EQUAL FILL TO LINE AS NEEDED
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LUBRICATION POINTS

ADJUSTING SCREW
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(3) MACH. LUBE (FILL WITH NICHOLS WAY OIL) FILL TO
LINE AS NEEDED

@) VACTRA EXTRA HEAVY, KEEP AT MIDDLE OF SIGHT GAGE

O-FRONT AND REAR

®-REAR ONLY

Figure 4-1. Lubrication Diagram
B
(INCHES) | DISCHARGE 10.6 CYCLE
0.400 2.5 cc 14.0 cc/hr
0.320 3.0 cc 16.8 cc/hr
0.240 3.5 cc 18.5 cc/hr
0.160 4.0 cc 22.4 cc/hr
0.080 4.5 cc 25.2 cc/hr
0.0 5.0 cc 28.0 cc/hr
LOCK SCREW
INCREASE "A" BY "B" TO OBTAIN
DISCHARGE RATE REQUIRED
Figure 4-2. Lubricator Adjustment



number and nomenclature, and provide the machine
serial number. When removing electrical com-
ponents make notes of tags on leads before discon-
necting them in order to facilitate reinstallation.
Refer to figures 4-3 through 4-6 for wiring details,

4-12. SPINDLE BEARING REPLACEMENT

4-13. BEARING REMOVAL. Proceed as follows to
remove the front and rear spindle bearings:

a. Open the belt drive cover and remove the drive
belt, the pulley and the key from the spindle or
primary shaft.

b. Loosen "T" bolts and nuts (53 and 55, figure
5-2) and disconnect and remove the spindle motor.

c. Remove motor mounting plate (72).

d. Remove rear bearing cover (31).

e. Remove the setscrew in the housing rear bear-
ing flange to make setscrew (28) and pad (29) acces--
sible, Loosen set screw (28) which locks spindle nut
(30).

{. Install two 5/16 x 1/2 capscrews in opposite
holes in the spindle nose. Insert a bar between the
two screws to hold the spindle while removing spindle
nut (30) with a spanner wrench.

g. Remove cap screws (16) that secure front
bearing cap (17).

h. Remove detent screw (21), spring (22), and
detent ball (23) from spindle gear (24).

i. Loosen set screw (28) and remove detent screw
(52) spring (51) and detent ball (50).

j. Back off set screw (40) and remove shifter rod
(38) and fork (41).

k. Use a pair of "C" clamps to hold the rear
spindle bearing (27) in the housing, and tap the
spindle with a hammer on the extension end to drive
the spindle out of the rear bearing.

NOTE

Front and rear bearings are pressed on
to their seats on the spindle.

1. Slide the spindle (12) with front bearing cap
(17), flinger (18) front bearings (19 and 20) and
spindle sleeve (26) attached sufficiently out of the
housing to slide spindle gear (24) off the spindle and
lift it out of the housing. Remove the spindle and at-
tached parts from the housing. Disengage the "'C"
clamps and remove rear bearing (27) from the
housing.

m. Remove screws (7) and sleeve key (25) and
slide sleeve (26) off the spindle.

TWIN MILL

n. Square the ends of a 9-inch length of 3-inch
1.D. steel tubing. Insert the spindle nose in the
tubing and, with an arbor press, press front bear-
ings (19 and 20) off the front bearing seat and then
off the rear bearing seat. (The spindle has a re-
duced diameter about five inches long between the
front and rear bearing seats.)

4-14. BEARING INSTALLATION.

a. Inspect flinger (18) and stone both faces as
necessary to remove nicks or scratches.

b. Install spindle (12) nose down on an arbor
press and install front bearing cap (17) and flinger
(18).

c. To facilitate alignment, new bearings are
marked by the manufacturer with copper spots on
the inner and outer races. Prior to installation use
a stone and mark each bearing on the outside dia-
meter in line with the copper alignment spot.

d. Install outer front bearing (19) on the spindle
with the flange down. Align the copper spot on the
inner race with the pulley keyway on the spindle and
press the bearing on to its seat.

NOTE

Apply pressure only to the bearing
inner race. The front bearings have to
be pressed beyond the rear bearing
seat and then on to the front bearing
seat.

e. Install inner front bearing (20) in the same
manner as described in step d. Make sure the manu-
facturers alignment marks face up, the alignment
marks line up with the pulley keyway, and that the
stone marks on the bearing outside diameters are in
line with each other.

f. Install spindle sleeve (26) and sleeve key (25).
Tighten screws (7) securely. Note that an arrow
and number are etched on the sleeve and spindle
gear. These must line up when the gear is installed.

g. Insert the spindle in the housing, and install
spindle gear (24) through the top of the housing. With
the stone marks on the bearing outer races ina
horizontal position, tap the spindle nose lightly to
seat the bearings in the housing.

h. Install rear spindle bearing (27) with the
manufacturers name facing out. Apply pressure
only to the inner race.

i. Install and tighten spindle nut (30) to a torque
of 25 pound-feet. Align the set screw hole in the nut
with the hole in the top of the rear bearing flange,
install and tighten spindle nut pad (29) and lock screw
(28), and install the second set screw that was
removed in step 4-13e.

j. Install shifter rod (38) and fork (41) and tighten

_ set screw (40).

4-3
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k. Install detent ball (23) spring (22) and screw
(21) in spindle gear (24).

1. Install detent ball (50) spring (51) and screw
(52) in the housing and adjust them for proper shifter

motion. Install and tighten detent pad (49) and lock
screw (28).

m, Position front bearing cap (17) with the "T"
bolt slot opening at the bottom and install and secure
screws (16) and detent caps (15).

n. Install rear bearing end cap (31) and secure
it in place with screws (7).

o. Reinstall motor mounting plate (72) and
spindle motor. Install the drive pulley, key, and
belt and adjust the belt tension before tightening "T"
bolts (53) and nuts (55).

p. Before test running spindle fill the housing
with Vactra extra heavy lubricant as described in
figure 4-1,

4-15. TROUBLESHOOTING

4-16. Table 4-1 is a summary of the more common
troubles to be found in machine operation together
with a listing of the probable cause and remedy of
each.

Table 4-1. TROUBLESHOOTING

Troyble

T

Probable Cause

Remedy

Machine doesn't operate

Spindle rotation incorrect

Erratic table motion

Pause in table motion or
jolt at start of feed stroke

Twin Mill cuts out when
starting spindles together

Machine will not double
cycle

Heads do not hold over-all
dimensions (Retraction)

Table shock absorber does
not engage when table re-
turns to loading position

Blown fuses

Improper input wiring
connections

Holding fixture not flat

Air in Hydro-Check

Low shop air pressure

Water in air line

Insufficient lubrication

Insufficient air for air motor

Blown fuse

Improper adjustment of limit
switch actuator

Loose retraction linkage

Improper setting of Hydro-
Check in board stop nut
(9, figure 5-6)

Replace fuses.

Reverse any two input wire leads.

Check for flatness, and tighten hold
downs evenly.

Check indicating rod in balance
cylinder (three grooves should be ex-
posed). Add bellows 80-20 oil with
handgun and bleed the Hydro- Check.

Check regulator and adjust system to
85 pounds.

Bleed water from filter and/or drip leg.

Fill lube oil reservoir and/or increase
lubricant flow.

Adjust forward traverse speed adjust-
ing screw (see paragraph 3-17).

Replace fuse with dual element fuses
to handle initial surge voltage.

Adjust circular dog (37, figure 3-4)
so that it overrides the limit switch
when the table returns to loading posi-
tion and stops.

Tighten linkage and/or tighten Nylock
binder nut on traverse screw until drag
is felt.

Readjust adjusting screw (3, figure
5-6) and lock securely with jam nut (4).
Reposition Hydro-Check in board stop
nut (9) to permit at least 1/8-inch of
piston rod movement after table is re-
turned to the starting position and held
by air pressure.
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Figure 4-3. Wiring Diagram -~ Spindle Control
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Figure 4-4. Wiring Diagram - Standard Feed
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Ls3
MAJOR ELECTRICAL COMPONENTS
SYMBOL
CABINET NEMA 12 42" x 24" x 8" LR-1, LR-2  RELAY ROWAN No. 2190-E22ZA
ENCLOSURE DIE CAST AB No. 800T 9TZ No. KB17AY 12 V.A.C,
OPERATOR A.B. No. 800T A-1 1C, 2C CAPACITOR SPRAGUE No. TVA-1170

OPERATOR A.B. No. 800T D-6

OPERATOR A.B. No. 800T J-44

CONTACT BLOCKS A.B. No. 800T XA LS-1
TRANSFORMER NAT. ACME 240/480/120

V.A.C. 150 VA,

Ls-2

RELAY ROWAN No. 2190-E22ZA

12 V.A.C.

2000 MFD
RECTIFIER SARKES TARZEN MODEL 50-75
LIMIT SWITCH HONEYWELL No. BZ-2RS55-

A2
LIMIT SWITCH HONEYWELL No. 1LSI

Figure 4-5. Wiring Diagram - Double Cycle
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SEE FIGURE 4-3

120 VAC

21

vy
— 2T
[aa gt

22

12 VAC

\RR FSR-I FSR-2
»i 24 1!

»T tl

CYCLE L
START 5%

2C

25
26

. 2A

2|

SOL.

3Aa

=

._4A

27

.o,

. 2B

CYCLE STOP PB-2

MAJOR ELECTRICAL COMPONENTS

SYMBOL,
CABINET NEMA 12 42" x 24" x 8"
ENCLOSURE A.B. No. 800T 9TZ

S-1 DISCONNECT SWITCH SQ-D No. 9422

17 TRANSFORMER NAT. ACME No. TA81012
240/480/120V, 150 V.A.

PB-1 OPERATOR A.B. No. 800T A-1

PB-2 OPERATOR A.B. No. 800T D-6

SS-1, S§-2 OPERATOR A.B. No. 800T J-44

§S-3 OPERATOR A.B. No. 800T H-2
CONTACT BLOCKS A.B. No. 800T XA

™, 2M STARTER A.B. No. 705 AOD SIZE "Q"

3M STARTER A.B. No. 709 TOD SIZE "00"

. 38

SOL.

48

SYMBOL
2T

FSR
LR, ULR

TDR
Ls-1

S§-5

e

TRANSFORMER No. 637-461 120/12 V.A.C.

50 V.A.

TABLE FORWARD

LEFT HEAD IN

RIGHT HEAD IN

22

TABLE RETURN

LEFT HEAD OUT

RIGHT HEAD OUT

RELAY ROWAN No. 2190E22ZA
RELAY POTTER & BRUMFIELD
No. KB17.AY 12 V.A.C.
RELAY A.B. No. 84920V24 12 V.A.C.
LIMIT SWITCH HONEYMWELL

No. BZ-2RS66-A2

LUBRICATION BIJUR TYPE C-2741

115 V.A.C.

OPERATOR A.B. No. 800T H33

RETRACTION ONLY

Figure 4-6. Wiring Diagram - Retraction
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tion of detail parts.

5-1. INTRODUCTION

TWIN MILL

CHAPTER 5
REPAIR PARTS LIST

a. Machine type and serial number (nameplate
on left-hand head).

5-2. This chapter contains listings and illustrations

of common repair parts for the Twin Mill. Figure 5-1 b. Full part number and description as contained
provides an index to the location of assemblies, and in the parts list.
figures 5-2 through 5-10 provide an index to the loca-

5-3. ORDERING PARTS

Except as otherwise indicated in c. Quantity of repair part required.
the listings all part numbers are those of the W. H.

Nichols Company,

d. Complete forwarding address and packaging
requirements if special.

5-5. Replacement electrical components and parts
can be ordered directly from their respective manu-

5-4. When ordering parts furnish the following in- facturer or from W, H. Nichols Company. When

formation:

PRIMARY AND INTERMEDIATE
SHAFTS (SEE FIGURE 5-3)\

SADDLE AND COOLANT
SYSTEM (SEE FIGURE 5-4)

TRAVERSE PNEUMATIC FEED
(SEE FIGURE 5-10) ™

KNEE (SEE FIGURE 5-5) _|

TABLE-REAR — ]
(SEE FIGURE 5-6)

(SEE FIGURES 5-7)

CUTTER RETRACTION—" |
(SEE FIGURE 5-9)

ordering, be sure to provide complete nameplate data.

SPINDLE AND OUTBOARD
ARBOR SUPPORT

(SEE FIGURE 5-2)

PRIMARY AND INTERMEDIATE

/SHAFTS (SEE FIGURE 5-3)

TRANSVERSE PNEUMATIC FEED

J/ (SEE FIGURE 5-10)

TABLE-FRONT // F=7iF=7 CUTTER RETRACTION
3

SADDLE AND COOLANT SYSTEM
(SEE ‘FIGURE 5-4)

L (SEE FIGURE 5-9)

—
—
\\—
7
t
N

KNEE
(SEE FIGURE 5-5)

AUTOMATIC WAY LUBRICATOR
(SEE FIGURE 5-8)

Figure 5-1. Assemblff Location Diagram
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Figure 5-2. Spindle and Outboard Arbor Support




TWIN MILL

NN FONNNNNNANNNNNN ™™ m™=0NNNNN

£a3]

MIIOS OO0 MIIDS Juala(-ped
JUI0g JBL -39S }9005-MD.I0G
1JBYS 9)eIPawWIaIU] -} OB L-MIIOS
PEBOH -19¥SED

way jaoddng asSOH ~apInn

de) pesH }9{005-MII0§

"H T 3yeyS AIBWldg 19400

"H "d Jeys Arewlad 19400
I9A00) Peys Arewlid -194sen
JE3D J3ISNID~I9PIYS g "ON-qou3]
qouy Ja)lys g "ON-ulg

Buty ,.0.

juals(g poy J3YPIYS § "ON-MaIOF
Jjuale( -Suladg

jualsg-ired

JIYTIYS I8 I9ISN[D g "ON-POYH
POy ISYIYS g "ON-UOISUdXH
de) peaH 194008-~-MdI0g

HEYS 9)elpourIaju]

JBaN) I93SNn1) -~ £33

de) pesH 1900S-MBI0S

YJooL Tg - I93Sn[) - 183D
Jean) 133)sni)-3uly deug

UMOYS JON S}Ed %

1-2000-0109S -S¥
1-8000-T08L0-S¥
2-8001-1€L26-8%
¢-0601-1€926-8¥
1-¢000-20861-8%
1-1000-£0850-S¥
¢-00TT-1€S16-8%
T-T000-GTOET -S¥
1-2000-ST0ET-G¥
T-1000-90861-G¥
1-¢000-20025-8%
¢-0010-6T£96-8%
T-1000-¥0S9L-8%
1-1000-S168L4-S¥
1-6000-10028 -8%
1-2000-100£0-8%
1-€000-%0SLL-SP
I-%000-80GLL-GY
¢-00TT-90S16-8%
¢-1000-20S6L-5F
1-1000-€1096 -S¥
¢-9T0T-0TST6-8%
1-1000-%000¢ -S¥
1-5000-70€81 8%

“juend

awepN jaed

"ON Jed

“ON
Loy

Z jueldg-1ed  T-1000-10080-8% 9%
4 jusje@-Sutads  1-£000-10028-8% G2
4 YJooL 0G-I9ISN[D-a8dD  Z-Z000-%0002-S%  ¥2
4 I8A00) JJBYS 91BIpOWIISUI-JONSED  [-Z000-90861-G% €2
4 JJeys orelpowaaul-1940)  I1-1000-91081-SF 22
4 fo1Ing a8aeI-sseag-ped  1-1000-£08L0-SF 12
b1 deD pesH 19300S-MaId8  Z-9T0T1-62526-8% 0T
4 [euxsjul-Buradoug 1-L000-40€81-8% 61
4 y°d  1-%000-£00S0-8% 8T
4 o81e - fo1ind  €-$000-LOOKL-SP LI
4 JuI0d 1814 -39S 19008 -MmaId§  Z-800T-1ELZ26-8% 91
4 LorIng -8wysng 1-T000-L0GLO-S%  SI
(4 Loy bgp/T - moIdg  Z-2IOI-G08€6-8%  HI
4 Jeys Arewilag - [€9§ 1-1000-%006L-8% €I
172 yeys Lrewiaq - Sulreag  [-1000-10S%0-8% 21
8 saprem -Teutaixg -Sury deus  1-2000-$0€81-8%F 11
12 yeys ejeipewaajul-Sutaesg  1-1000-T0SH0-8%  OT
4 soprem -[eutajul -3ury deus  [-7000-L0£81-8F 6
4 jutod dn)-jag 19y00§-max08  g-9I0T-1€¥26-8% 8
4 yeys Arewlag-aeenH  1-1000-01002-SF L
4 J1e0n Jreys Aaewag - 49 1-1000-0709¢-8% 9
4 Loy 1-£000-01096-G% G
4 yeys Arewltd  Z-2000-H0S6L-SY ¥
(4 (ZH 0§) IOI0-Ld1INd  €-6000-800%L-S¥  *
4 (zH 09) 10j0 -4a1Ing £-F000-800%L-S% ¢
peleted g
¥ 19S PBOH 193D0S-MdIDS  Z-9T0T-£hLE6-8F 1
‘juen®d ‘ON JMed *ON
La31

Parts List for Figure 5-3

5-4




TWIN MILL

Figure 5-3. Primary and Intermediate Shafts
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Figure 5-4. Saddle and Coolant System
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45-51001-00%-0 —

Key
No. Part No. Part Name Quant.
1~ 48-78503~0012=0—~ Binder Knee 2
2  Deleted
3 Deleted
4 Deleted
5 Deleted
6 48-91537-1216-2 Screw - Gib - Socket Head Cap 8
7  45-50506-0001-2 Gib - Knee 2
8  48-52003-0001-1 Handle - Rockwood 2
9 45-13503-0001-2 Crank - Knee 2
10  48-56007-0001-1 Key - Dial Holder 2
11 45-79505-0001-2 Shaft - Elevating 2
12 48-95004-1013-2 Nut - Regular Jam 2
13 48-92431-1016-2 Screw - Socket Set- Cup Point 2
14  48-82001-0001-1 Spring - Crank Detent 2
15  45-14003-0002-1 Detent - Crank 2
16 48-91525-1016-2 Screw - Socket Head Cap 8
17 45-62303-0001-1 Plate - Crank 2
18  45-00511-0001-1 Holder - Dial 2
19 48-78520-0001-1 Screw - Hollow Lock 2
20 48-92431-1028-2 Screw - Socket Set - Cup Point 2
21  45-15002-0005-2 Dial - Knee-English 2
*  45-15002-0007-2  Dial - Knee-Metric 2
22 45-87513-0001-1 Washer -~ Dial Spring Thrust 2
23 45-07508-0001-1 Bushing - Elevating Shaft Inner 2
24  48-18901-0009-1 Grease Fitting - Alemite 2
25  45-86503-0002-2 Tube 2
26 48-91537-1016-2 Screw - Socket Head Cap 2
27  48-95002-1050-2 Flanged Nut 2
28  Deleted
29  45-20009-0003-1 Gear - Large 2
30 45-20009-0002-1 Gear - Small 2
31 48-04509-0001-1 Bearing - Ball Thrust 2
32  48-96321-0125-2 Pin - Taper 1
32A 48-18303-0007-1 Snap Ring 2
33 45-10505-0002-1 Collar - Elevating Screw 2
34 45-78504-0001-2 Elevating Screw 2
35 48-91531-1028-2 Screw - Socket Head Cap 6
36 45-59004-0002-2 Elevating Nut 2
37  48-18901-0006-1 Grease Fitting - Alemite 2
*38  45-56501-0002-3 Knee 2
39 Deleted
*40  48-18901-0001-1 Grease Fitting - Alemite 8
41 45-07508-0002-1 Bushing - Elevating Shaft Outer 2
42  45-61001-0001-1 Pin- Crank 2
*43  48-13013-0001-1 Cover 2
*44 48-90310-1012-2 Screw - Flat Head Machine 8
*45 48-92425-2008-2 Screw-Plug-Socket Set-Cup Point 2
46  48-82001-0008-1 Spring - Dial 4
* 48-82001-0002-1 Spring - Dial 4
47 48-04508-0001-1 Race - Torrington 4
48 48-04509-0004-1 Bearing - Needle Thrust 2

* Parts Not Shown

Parts List for Figure 5-5
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NOTE : THIS ASSEMBLY RELOCATING THE

HYDRO-CHECK BALANCE CYLINDER IS USED
ONLY ON MACHINES WITH 30" TABLE

—\

HYDRO-CHECK BALANCE
25

INDICATOR ROD
CYLINDER

Figure 5-7. Table-Front
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SUPPLEMEMENT
COVERING ELECTRIC BALL-SCREW FEED

The instructions contained in Chapters 1 through 5 of
this manual apply, except for the differences noted
in this supplement.

CHAPTER 1 - GENERAL INFORMATION

The Twin Mill with Electric Ball-Screw Table Feed
(42 02518 0013 0) is similar to the Standard Twin Mill
with Air Table Feed and 36" Table (41 51205 0006 2),
except that it incorporates a ball-screw table feed,
which is driven by a variable speed, reversible DC
motor.

CHAPTER 2 - INSTALLATION

Same as for Standard Twin Mill 41 51205 0006 2
except:

Delete paragraph 2-13.
Add the following paragraph:

2-16A. Move the table to center manually with its
hand crank. Select a low forward and reverse feed
rate for jogging the table, set SS-9 to ""Manual" and
set dials on potentiometers on main pushbutton sta-
tion, approximately to position 2. Turn TABLE JOG
switch to IN to move the table away from the operator
and then OUT to move the table toward the operator.
The limit switch (LS2) on the left front of the column
should stop the table when it is moving in, and the
limit switch (LS3) on the right rear of the column
should stop the table when it is moving out, If these

-switches do not function correctly, make the necessary

adjustments before proceeding further.

2-17. Applies only to machines equipped with auto-
matic head retraction.

Replace‘ paragraph 2-19 with the following:

2-19. With the handle on the air pressure regulator
under the drip pan on the rear of the column adjust the
air pressure at the gauge to 15 psi less than the line
pressure to ensure proper retraction operation. An
operating pressure of 85 psi is recommended, so a
line pressure of 100 psi is required.

Replace paragraph 2-20 with the following:

2-20., The Twin Mill is now ready for final set up.
The positions of the cams on the table that actuate the

limit switches are determined by the milling to be
performed.

NOTE

A momentary dwell period is provided
at the end of each table stroke before
it returns to the start position to per-
mit the cutter to clear itself of chips.

CHAPTER 3 - OPERATION

Same as for Standard Twin Mill 41-51205 0006 2,
except:

Delete figures 3-1 and 3-2 and replace paragraph 3-5
with the following:

3-5. TABLE CYCLE. Twin Mills with ball-screw
drives are shipped with the table centered on the
column, and, as a safety feature, the table cannot be
automatically cycled without its stroke being initiated
from the starting position. To set the table feed, it
is therefore necessary to move the table to the start-
ing position manually by means of the table feed hand
crank or electrically by activating the table JOG OUT
switch. The table initial start position, the cutting
stroke start position, and the table end of stroke
position are governed by limit switches mounted on
the column and cams located on the sides of the table.
Limit switch actuating positions are set as necessary
to accommodate the type of work being performed.
The front end table stop screw may only be used with
the dwell at the end of the table stroke, and the cam
must actuate the limit switch (1.S2) prior to the table
reaching the solid stop. Basically, the table rapid
advances from the starting position to the point at
which the cutting stroke starts, then feeds slowly
through the cutting stroke, and rapid returns to the
starting position. The cutting feed rates are adjusted
by means of potentiometers on the pushbutton station.

Add the following to Table 3-1:

40 Forward Feed Rate Potentiometer

41 Reverse Feed Rate Potentiometer

42 Retraction In-Off-Out Selector Switch
43 Spare

44 Auto-Manual Selector Switch

45 Heads In-Out Selector Switch

46 Table Jog In-Out Selector Switch

In addition, supplement Figure 3-4 with Figure 3-4A.
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Figure 3-4A, Operator's Control Station for Electric Ball-Screw Feed

Replace paragraph 3-14 with the following:

3-14. Feed Stroke Starting Point. To set the starting
point of the feed stroke, which is the termination of
the rapid advance, mount the cutters (one LH and one
RH) on the spindles, and move the table forward (by
jogging or manually) until the cutters are approxi-
mately where the feed stroke should begin. At the
same time, make the approximate vertical, trans-
verse, and longitudinal head adjustments with their
respective micrometer screws. If the heads are to
be offset longitudinally from one another, be sure that
the one nearer the loading position is used for locating
the starting point of the feed stroke., At this point,

position the cam on the right side of the table, at the
front, so that it just closes limit switch LS-1.

Replace paragraph 3-15 with the following:

3-15. Feed Stroke End Point. To set the end of the
feed stroke, move the table by jogging or manually to
the point where the feed stroke is to be completed.
Adjust the cam on the left side of the table, at the
rear, so that it closes limit switch LS-2. This switch
actuates a time delay relay in the electrical panel that
returns the table to the starting position. This relay
is adjustable, with a range of 0, 2 to 60 seconds.



Replace paragraph 3-16 with the following:

3-16. Table Operation Check. It is recommended
that test or dry runs of the Twin Mill be made before
actual production cuts are taken. With the spindles
operating independently of the table cycle (SPINDLE
AUTO/IND switch SS-4 at IND) and the FORWARD
FEED RATE P-1 set at 0, start the cycle by pressing
the CYCLE START PB-3 pushbutton. The table will
rapid advance and almost stop when limit switch LS-1
closes. Turn the SPEED CONTROL dial slowly and
the table will continue on through the feed stroke and
complete the cycle., From here, finer adjustments
on the cams and positioning of the heads can be made.
Continue taking trial cuts on the work piece until the
desired dimensions are obtained. .

Delete paragraph 3-17.

Delete steps a.) through f.) of paragraph 3-18, and
add the following:

1. When Cycle SS-5 switch is set on SINGLE
CYCLE, the following three optional cycles are avail-
able by using Retraction SS-6 switch.

a. When Retraction switch is placed in the OFF
position: heads do not move; table rapid advances and
feeds to dead stop; table rapid returns to loading
position,

NOTE

Rapid advance is factory set, feed for-
ward is set by forward potentiometer,

and rapid return is obtained by adjust-
ing reverse potentiometer.

b. When Retraction switch is placed in the OUT
position: heads move in and table rapid advances and
feeds to dead stop; heads move out and table rapid
returns to loading position.

c. When Retraction switch is placed in the IN
position: heads move out and table rapid advances
and feeds to dead stop taking rough cut; heads move in
and table reverse feeds taking finish cut; table rapid
returns to loading position.

NOTE

Cam operated limit switch 1.S4 on left
rear of column can be adjusted to
determine point of rapid return from
reverse feed; reverse potentiometer
must be adjusted to obtain desired re-
turn feed rate.

2, When Cycle switch is set on DOUBLE (Retrac-
tion switch can be in any position), the cycle is: table
rapid advances and feeds to dead stop taking rough

cut; table rapid returns to loading position; heads
move in and table rapid advances and feeds to dead
stop taking finish cut; heads move out and table rapid
returns to loading position.

NOTE

Reverse potentiometer must be adjusted
to obtain desired rapid return rate.

3. To adjust the amount of head retraction, pro-
ceed as follows:

a. Mount the necessary gauges and/or instru-
ments on the table for measuring retraction.

b. Set the Auto-Manual Selector switch SS-9 at
MANUAL.

c. Press the HEADS IN and the HEADS OUT
push buttons as necessary to position the heads for
determining the amount of retraction.

d. Adjust the gap as required, and lock the
retraction adjusting nut with its lock nut (see figure
3-3).

4, To adjust the speed of the retraction air motor,
use the speed adjusting screws as follows:

a. Adjust the lower screw for the rate of infeed
of the head.

b. Adjust the upper screw for the rate of out-
feed of the head.

Delete Paragraphs 3-19 and 3-20.

CHAPTER 4 - MAINTENANCE

Same as for Standard Twin Mill 41 51205 0002 0,
except:

Add the following paragraphs:

4-6A. The ball-screw drive bearings (item 11 on
plate 5-6A) are lubricated by applying 600W grease,
or equal, every 40 hours of operation.

4-11A, The ball-screw nut should not be disassem-
bled without consulting the manufacturer or W. H,
Nichols Company, as damage to the ball-screw could
result., The ball-serew nut preload is factory ad-
justed and no attempt should be made to adjust it in
the field.

Delete from Table 4-1 the Possible Causes and Rem-
edies of table operation resulting from the air table
feed, and add the following:



Trouble Probable Cause Remedy CHAPTER 5 - REPAIR PARTS LIST

Erratic table Loose electrical Tighten connec-

motion connections tions referring to . A
wiring diagram. Same as for Standard Twin Mill 41 51205 0002 0,
except:
Dirt in limit Clean contacts.
switch
Faulty SCR drive Remove and re- Delete From Figures 5-6 and 5-7 and their associated
turn to manufac- Parts List all parts used with the air table feed, and
turer. ’ add Parts List for Figure 5-6A and Figure 5-6A,
Key
y& Part No. Part Name Quant.
1 45 13502 0001 2 Crank-Wrench 1
2 45 15002 0009 2 Dial - 3" Table Feed 1
3 45 78513 0002 1 Thumb Screw - Dial 1
4 48 91525 1016 2 Screw - Socket Head Cap 7
5 45 08516 0005 2 Cap - Feed Screw Cover 1
6 48 59008 0012 1 Locknut - Bearing 1
7 48 87505 0002 1 Lockwasher - Bearing Locknut 1
8 48 91525 1024 2 Screw - Socket Head Cap 6
9 45 19806 0003 1 Gasket 1
10 45 76201 0005 1 Retainer - Bearing 1
11 48 04505 0011 1 Bearings - Feed Screw 2
12 45 80503 0010 1 Spacer - Bearing 1
13 45 10503 0004 1 Collar - Bearing Retaining 1
14 48 91537 1316 2 Screw - Socket Head Cap 6
15 45 08505 0020 3 Cap - Front 1
16 45 62302 0152 3 Plate - Spacer - Front 1
17 48 91537 1112 2 Screw - Socket Head Cap 4
18 45 62302 0151 3 Plate - Spacer - Rear 1
19 45 08505 0019 3 Cap - Rear 1
20 48 91537 1400 2 Screw - Socket Head Cap 6
21 45 56004 0022 1 Key - Coupling to Motor Shaft 1
22 48 58503 0115 0 Motor - Table Feed 1
23 48 13023 0001 1 Cover - Feed Screw 2
24 45 78518 0013 2 Screw - Ball Feed 1
25 45 08505 0018 2 Cap 1
26 48 92410 2024 2 Screw - Hex Socket Set 3
27 48 91537 1100 2 Screw - Socket Head Cap 4
28 45 62302 0107 3 Plate - Bracket Mounting 1
29 45 07006 0049 2 Bracket - Ball Feed Nut Lock 1
30 48 91531 1024 2 Screw - Socket Head Cap 4
31 48 59018 0005 1 Nut - Ball Feed 1
32 45 12503 0006 1 Coupling - Ball Screw to Motor Shaft 1
33 48 96321 0125 2 Pin - Taper 1
* 45 84002 0007 3 Table 1
*Not shown.

Parts List for Figure 5-6A



Figure 5-6A. Electric Ball-Screw Feed
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