SETTING UP THE DIVIDING HEAD

thread milling cutter of stock size can be used. This cutter will have a
1 in. hole diameter and an outside diameter of 234 in. The cutter is
swiveled to the angle of 2° 52/, and is then centered on the worm blank.

MILLING A HIGH SPEED
CARBIDE CUTTER BODY

Carbide face mill cutters differ Soees
greatly in diameter, number of * {
teeth, and rake angles. The follow- we 22 L b b
ing specifications are used as a }_}: ______ .J..Jl__-___E_..:. ______
typical example: y ': bRl |
1. Diameter of Cutter Body = 8" “a g r‘l_“i_,

r ’,- ---------- .-.--f B l—_-_.\\
2. Number of Teeth = 10 \ Perssd ’[ L
3. Axial Rake Angle = —10° ’l'llﬁL
4. Radial Rake Angle = —10° 2
5. Carbide Tooth Thickness = 344" S TN
Before milling, the following lathe

— CUTTER FACE

operations should be completed:
Figure 49

1. Turn the periphery to size. Bliacant P is

2. Face both sides parallel and Typical Cutter Body
square with periphery.

3. Bore the whole which fits over the milling machine spindle nose
to a depth of 54” and 5.0620”- 5.0625” diameter, and square with
the face. (Figure 49).

4. Turn a recess in the face of the cutter body to allow for chips.

Mill Driving Key Slots (Figure 49). This operation is not completed
with the aid of the Dividing Head, but we have included the details for
sake of completeness in machining the cutter body.

1. Clamp the cutter body face down on the table of the machine and
fasten an arbor, fitted with either an inter-locking or stagger tooth
cutter of the correct thickness, in the machine spindle. Lock arbor

%upport and overarm in position. Select correct cutter speed and
eed. :

2. Accurately measure the diameter of the cutter body with a mi-
crometer. Adjust the knee, saddle, and table to bring the side of the
cutter tangent to the periphery of the cutter body. .

3. Start the spindle and hold a thin piece of paper between rotating
cutter and the periphery of the cutter body. Move saddle in slowly
until the paper is pulled between the cutter and body.

4. Lower the knee and move the saddle in 14 the diameter of the cut-
ter body plus 14 the thickness of the cutter plus the thickness of
the paper. Start the spindle and raise the knee until the rotating
cutter contacts the top of the cutter body. Move the table to the
right, raise the knee 13", and mill the driving key slot.
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Mount Dividing Head, with
four-jaw chuck, in rear
T-slot (slot nearest column) i
of machine. Fasten a 1” < §
four flute end mill, together I
with a suitable adaptor, in 1
machine spindle. Select cor-
rect speed and feed.

Free the Dividing Head
spindle by disengaging the j
worm from worm wheel.

Grip the cutter body with | [ = “-
Dividing Head chuck by ex-
panding the jaws in the e e -
5Y%6¢” bored hole (Figure

49). Protect the bored sur- Figure 50A

face from the hardened steel Sketch Showing Calculation
chuck jaws with shim stock. of Distance to Raise Knee

Test the periphery and face of cutter body with a dial indicator
and then eliminate eccentricity by shifting the chuck jaws. When
cutter body runs concentrie, engage worm with worm wheel.

Set the Dividing Head for the axial rake angle of minus 10°. This
is accomplished by swiveling the Dividing Head up 10° from the
horizontal (Figure 50A). The vernier scale on the Dividing Head
may be used to accurately adjust the head.

Set the cutter off-center for the radial rake angle of minus 10°.
The amount of off-set (Figure 50B) and distance to raise the knee
(Figure 50A) can be calculated in the following manner:

X

7 PC-2482
X=r Sine10°
X=4 X .17365
X —=.6946 : ]
Now calculate the corrected X 10°
dimension (Xc) and the cor- Y

rect R dimension (Re) (Fig- X
ure 50A). : - '/Rﬁ

Gos 107 =0
os =—x '
Xe=X Cos10°
Xc=.98481 X .6946
Xe=.682 -
Cobs 10°= ReX (Xc——tozth thickness) ;

Cos. .98481— Re 4 (.6820—.1875)

4

| a -
Re + (.6820) —.187bh = .98481 X 4 ‘ Fiqure 50B
Re +.4945=3.93924 -are
Re=3.9392—.4945 Sketch Showing Calculation

Re=3.444" of Amount of Offset
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SETTING UP THE DIVIDING HEAD

5. Start the spindle, adjust table, knee and saddle to position the
rotating cutter directly above the highest point on the periphery
of the cutter body. Use a piece of tissue paper for touching up.
Back away the saddle and raise the knee Rc dimension.

6. Move in the saddle until the face of the rotating cutter contacts
the periphery of the cutter body. Move the table to the right to
clear the rotating cutter. Measure the width “W’’ of the carbide
tip, (Figure 51) subtract 14” and move the saddle in this amount.
If the width of the carbide tip is considerably wide it may be
necessary to take several cuts before the desired depth is reached.

7. Engage the table feed lever and mill the carbide tip seat in the
cutter body. Turn the crank of the Dividing Head 4 complete
turns and return the index pin to the same hole in the index plate.
Repeat this operation until all ten carbide tip seats are milled.

8. After the last seat has been
milled, lower the knee 344"
(tooth thickness) and move
the saddle in 14” (Figure @
51). This is done to provide )—
clearance for the grinding A :"
wheel when grinding the 1
face of the carbide teeth. i
Engage the table feed lever e
and take a cut. Index and / \/‘
repeat this operation on /
the remaining seats.

9. The chip clearance or gullet ‘
is milled next (Figure 51). :
Scribe a line on the face of |
the cutter body from “A” B

to “B” (Figure 51). Posi- :
tion cutter body so line is
square with top of table.
Start spindle and mill off WIDTH OF
all the metal outside of this e Wie CARBIDE TIP PG-2484
line. Index and repeat this
operation. Remove the cut- L ea
ter (not the cutter body). i e o

10. Swivel the Dividing Head spindle to a horizontal position, loosen
tee-bolts, and move the Dividing Head to another part of the
table. Fasten a Dividing Head angle plate, fitted with tongue
strips, to table. Mount Dividing Head on angle plate so face of
cutter body is facing the column,

11. Adjust the knee and table to position the cutter body central with
the machine spindle. Fasten an indicator to the machine spindle
and in contact with the work periphery. Disengage the spindle
drive. Rotate the spindle by hand and watch the dial indicator as
it revolves around the periphery of the cutter body. Adjust the

Figure 51
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table and knee until the indicator shows zero movement during
its complete revolution. Remove the dial indicator from machine
spindle and engage spindle drive.

Disengage the Dividing Head worm from the worm wheel. Rotate
the cutter body until the driving key slots are parallel to the ma-
chine table. Check the parallelism with an indicator on the table.,
Lock the Dividing Head spindle and engage the worm with the
worm wheel. If the index pin in the Dividing Head crank does not
fit into a hole in the index plate, release the stop which locks the
index plate and rotate the plate in either direction until pin enters
a hole. Relock the index plate stop and release the Dividing Head
spindle lock.

. Mount a suitable adaptor on the spindle nose of the machine.

Fasten a 34¢” center drill and holder in the adaptor. Select the
correct spindle speed. Raise the knee 2.000” and turn the index
crank 5 complete revolutions and return the pin to the same hole
in the index plate. Start spindle and center drill the face of the
cutter body. Turn the index ecrank 10 complete turns and repeat
this operation. After center drilling four holes, drill completely
through the cutter body with a 214,” drill (Figure 49). Replace
the 214,” drill with a 1144” end mill and co-bore the four holes to
a depth of 14”. Cutter body is now complete and ready for the
brazing of carbide tips.

MILLING THE TANG AND CENTER KEY-SLOT
ON A TAPER SLEEVE

Milling operations on taper sleeves and similar parts constitute a com-
mon Dividing Head setup. Nevertheless, high quality workmanship is
difficult to obtain because of the small cutters required for the oper-
ation, and the large amount of metal which must be removed. The
instructions given briefly outline both tang and key slot operations.

L

2.

. Clamp tailstock to table. An

Clean milling machine table and bottoms of Dividing Head and
tailstock.

Clamp Dividing Head in rear

T-slot with spindle in hori- oA R
zontal position. Mount a test

bar in spindle and check par- GENTRALLY ON FLAT

allelism between spindle and
table with a dial indicator.

aligning bar and dial indica-

it
i s

tor may be used for obtaining

7 N o, I
NS
correct alignment between

Head center. TAPER SLEEVE >\ P

tailstock center and Dividing ENP MILL

. Dog large end of taper sleeve Figure 52

and mount between centers. Centering an End Mill
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SETTING UP THE DIVIDING HEAD

5. Fasten a 14” two flute straight shank end mill into a holder and

10.

11,

mount holder and a suitable adapter in spindle of machine. End
mill must have at least 54” flute length. Select correct cutter
speed and feed.

. Lay off the 134/4” dimension as per Figure 53A. Position table,

knee, and saddle so 134¢” dimension is directly in front of cutter.
Start machine spindle and move saddle in by hand until cutter
starts cutting. Center cutter with flat just milled on taper sleeve
(Figure 52).

Position table so cutter is at
one end of 134" dimension. l CENTER KEY SLOT
Move saddle in by hand about gEro L / Lt SLEEVEl
250”7, engage table feed and

mill length of slot. Repeat
until flute length is con-
sumed. Back out saddle, turn
index crank 20 turns (180°)

and return pin to same hole '{;ﬁﬂ‘?g;? s °""°'”§EL‘$22
in index plate. Repeat above Figure 53A

milling operation until slot
is through taper sleeve.

Stop machine, remove two flute end mill and replace it with a
14" four flute straight shank end mill having a 114" flute length
or greater.

Start machine and move saddle in until cutter extends completely
through taper sleeve. Raise knee a few thousandths and take a
cut. Move saddle out, return table to its start position, turn index

il

Milling Center Key-Slot

- crank 20 turns and take another cut. Measure slot with gage

blocks. Raise knee 14 the difference between the gage blocks size
and the size of the finished slot. Take another cut, back out saddle,
and return table to start position. Turn index crank 20 turns,
again move saddle in and take another cut. Measure slot, take
another cut if necessary.

Turn index crank 10 turns
(90°). Stop machine and re- TAPER

5
place cutter with a 547 four e = BEBBRE seerve
flute straight shank end mill. :

B s

It will also be necessary to I e
change the cutter holder, I ’ “_::
feed and speed. iz * —
Start machine spindle and TAILSTOCK DIVIDING HEAD
position table, knee, and sad- kg CERTER
dle so cutter is directly over Figure 53B

small end of taper sleeve. Milling the Tang
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12. Raise knee until cutter contacts work, move table to right and
further raise knee about .125”. Lay off the 214,” dimension, Fig-
ure 53B. Engage table feed and take first cut. Stop machine, move
table to right, and turn index crank 20 turns ( 180°). Start ma-
chine and take a second cut. Measure thickness of tang with mic-
rometer and repeat above milling operation until correct thickness
of tang is reached.

CUTTING THE GRADUATIONS ON
A MICROMETER DIAL

In experimental work or the making of special attachments a mic-
rometer dial is sometimes needed in connection with a screw having a
certain pitch and lead. With the pitch and lead known a dial can be
accurately graduated with the aid of a Dividing Head and a small tool
which is easily made. The following example will be used for the
purpose of explaining the setup and operation of the Dividing Head
for this particular job.

Example:
PITCH OF SCREW .................. Y/
LEAD OF SCREW ................... 4"
DIAMETER OF DIAL ............... 5"

1. Clean milling machine table and bottoms of Dividing Head and
tailstock.

ARBOR COLLARS ARBOR

COPPER STRIPS LT GOPPER STRIPS
o~ r = - v~
TA[LSTOCK\ : DIVIDING HEAD

e =

&@@ﬁi __‘;::%fﬁﬂ i E T

n

N

i i
i i

¥ ey

E,L

DIAL MANDREL

TOOL

TOOL BLANK rc-zami

Figure 54

Graduating an Index Dial
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SETTING UP THE DIVIDING HEAD

. Clamp Dividing Head in center T-slot with spindle in a horizontal
position. Insert a center in spindle of Dividing Head.

. Align tailstock center with Dividing Head center. Clamp tailstock
to table of machine.

. Grind a piece of tool steel to any desired shape which will be easily
read when reproduced on the periphery of the dial.

. Fasten arbor with arbor collars into spindle of machine. At a con-
venient distance from the spindle nose separate two of the arbor
collars about 1 inch (Figure 54). Place two thin pieces of copper
on each side of tool and mount between separated arbor collars.
Similarly place a tool blank, with copper strips, between arbor
collars directly opposite tool and tighten arbor nut.

. Manipulate knee, saddle, and table until tool point is in line with
tailstock center. Lower knee and set machine to lowest spindle

R. P. M. Mount arbor support on overarm and tighten arbor sup-
port bushing nut.

. Dog end of mandrel, preferably a flange type. Fasten work piece on
mandrel and mount between centers.

. Manipulate knee, saddle, and table until tool point contacts peri-
phery of dial blank. Set the table dogs for desired length of grad-
uated line. Move the table away from tool point by hand. Raise
knee for desired depth of graduation line.

. Each graduation is cut by using the longitudinal feed of the ma-

chine and indexing the dividing head by means of the hand index
crank.

A 14" pitch and 1,” lead indicates a single thread screw. Therefore one

complete turn of dial would advance screw 14” or .250”. It will be
necessary therefore to have 250 graduations on periphery of dial. This
can be obtained with the dividing head as follows: Set the index crank
so pin enters hole in 25-hole circle. Set the sectors four holes apart.
After one graduation mark is cut, move index crank to sector arm (4
holes) swing sector arms around for next index.
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MILLING CAMS

Figure 56
Milling a Uniform Rise Cam

Rise and fall cams having a relatively narrow face may be machined
by using the type of setup indicated in Figure 56. The cutter may be
supported in any type of swiveling head, such as a Universal Milling
Attachment or Vertical Attachment. Almost any cam lead can be
machined, and by trying different Dividing Head leads, the angle to
which the head must be set can be changed to suit conditions. A table
of Sine functions will be required when determmmg the angle of
inclination of the Dividing Head.

The angle of inclination of the Dividing Head and milling cutter can
be caleulated by means of the following formula.

StiA~ Lead of Cam
" Lead of Dividing Head

Examples:

1. Suppose you want to mill a cam having a .500” lead. Assume change
gears are set up for 2.5” Dividing Head Lead.

. Lead of Cam .5 —11°, 38’
P Lead of Dividing Head ~ 2.5 200 A== 115, 381,
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SETTING UP THE DIVIDING HEAD

2. Suppose you want to mill a lead of 6.005”. .
(a) Assume change gears are set up for 8” Dividing Head Lead.

Sine A — Lead of Cam __ 6.005
~ Lead of Dividing Head ~— 8

—. 7606 A —48%, 39,

(b) Assume change gears are set for 9.985” Dividing Head Lead
instead of 8” as in example 2 (a), then

Sine A — Lead of Cam . 6945
"~ Lead of Dividing Head — 9.935

6044 A —37° 11’

Figure 57

Milling a Reverse Type Drum Cam
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DRIVING MECHANISMS

There are three classifications of driving mechanisms for CINCIN-
NATT Universal Dividing Heads. Instructions and tables in this book
are for the 214" to 100” Standard Enclosed Driving Mechanism only.
The instructions and tables for the Low Lead Attachment and the
Short and Long Lead Attachment are contained in separate booklets.

) Figure 58
2% " to 100" Standard Enclosed Driving Mechanism

2%" to 100” Standard Enclosed Driving Mechanism. This driving mech-
anism is supplied with all CINCINNATI Universal General Purpose
Milling Machines as standard equipment (Figure 58). It is available
for plain and vertical style machines. The instructions and tables for
this attachment are in this book and are also in a separate booklet,
“Table of Leads—214"” to 100” Standard Enclosed Driving Mech-
anism.” .

Note: There is a 214" to 150” Standard Enclosed Driving Mechanism
which is available for all general purpose milling machines (plain,
universal, and vertical). The instructions and tables in this book do
not apply to this mechanism. Complete information is contained in
the booklet, “Table of Leads—214" to 150” Standard Enclosed Driving
Mechanism.”
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DRIVING MECHANISMS

Low Lead Attachment. May be
obtained at extra cost for the
CINPAK® 45, CINEL® 60,
and CINOVA® 80 Universal
Machines only (Figure 59A).
Complimentary parts must be
built into the machine at the
factory. It is driven from a
splined shaft and has a lead
range of 14” to 100” (high
series same as tables on pages
76 to 92; low series are these
leads divided by 20). Com-
plete instructions are con-
tained in a separate booklet
“Table of Low Leads—14" to
100” Dividing Head Driving
Mechanism for CINCIN-
NATI® Milling Machines,” a

copy of which accompanies -

each machine equipped with
the Low Lead Attachment.

Short and Long Lead Attach-
ment. May be obtained at ex-
tra cost for all CINCINNATI
Universal General Purpose
Milling Machines (Figure
59B). Complimentary parts
must be built into the machine
at the factory. It has a stand-
ard range of .010” to 1000” or
(on demand) .025” to 3000”,
with no more than the usual
number of change gears. Com-
plete instructions are con-
tained in a separate booklet,
“Short and Long Lead Attach-
ment-Table of Leads for CIN-
CINNATI Universal Milling
Machines,” a copy of which
accompanies each machine
equipped with this attach-
ment.

Figure 59A

Low Lead Attachment

Figure 59B
Short and Long Lead Attachment
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2% TO 100” STANDARD ENCLOSED
DRIVING MECHANISM

This Dividing Head driving mechanism is supplied with all CINCIN-
NATT Universal General Purpose Milling Machines as standard equip-
ment. It is available for plain and vertical machines. Driven directly
from the lead screw, this attachment provides leads from 214" to 100"
(See “Tables of Leads”, pages 76-92). For illustrations and operating
instructions for this driving mechanism only, see pages 60-63.

Note: This driving mechanism is not interchangeable from one size
machine to another.

Calculating the Change Gears Required for a Given Lead. Many leads can
be obtained other than those listed in the “Table of Leads”. They were
omitted because the difference was too small for ordinary require-
ments; but if you do not find a lead in the table which is close enough
to meet your needs, the following formula will enable you to calculate
all the possibilities:

Lead _ Driven Gears
10 7 Driver Gears

__AXxC
“ BXD
Suppose you want a lead of 35.789”:

BETBY | o ooce . 204 BECA (51X (4Xx9) _ bl 36
19 2 57 igen T 10X (39 19X 27

Gear A = 51 teeth
Gear B = 19 teeth

.Gear C = 36 teeth
Gear D = 27 teeth

Standard change gears furnished with enclosed driving mechanism:

1 — 17 teeth 2 — 24 teeth 1 — 42 teeth
1 — 18 teeth 1 — 27 teeth 1 — 45 teeth
1 — 19 teeth 1 — 30 teeth 1 — 48 teeth
1 — 20 teeth 1 — 33 teeth 1 — 51 teeth
1 — 21 teeth 1 — 36 teeth 1 — 55 teeth
1 — 22 teeth 1 — 39 teeth 1 — 60 teeth

The “hand” of the lead is fixed by gears “X” and “Y", as shown

in the table below:

Right-Hand Helix Left-Hand Helix

Remove gear Y Gears X and Y as

Reverse gear X shown in Fig. 61B.
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OPERATOR INSTRUCTIONS—2%,” TO 100" STANDARD ENCLOSED DRIVING MECHANISM

MESH

FOR
RIGHT ~
HAND
HELIX

F LEAD SCREW

& | CHANGE b
GEARS

ma

b

I

I

_Eaf—————- LEAD SCREW

PC~7034

[ }=— HAND CRANK
Figure 6T1A

Arrangement of Change Gears

Figure 61B

Arrangement of Complete Gear Train
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Setting Up the Change Gears. Remove the circular cover on the apron
at the right-hand end of the table. It is held in position with a slotted
screw. Then place the change gear driving mechanism on the apron,
and fasten securely in position. Place the change gears in the posi-
tions indicated for the desired lead, being careful not to get inter-
mediate gears B and C interchanged (Figures 61A and 61B).

After the setup has been completed, move the table by means of the
hand feed crank, to insure that the entire mechanism operates freely,
before engaging the power feed.

Emergency Conversion to Short Leads. With the 214” to 100” Standard
Enclosed Driving Mechanism, illustrated in Figure 61B, leads lower
than those listed in the tables, pages 76 to 92, can be obtained, using
hand feed only (rotating the index crank at the side of the head). To
change the gearing for low leads, remove gear “D”. A 34-tooth gear
is now exposed, meshing with the 34-tooth gear on the lead screw
(directly below gear “D”). Remove these two 34-tooth gears, and re-
place them with the standard 51-tooth change gear on the lead screw
and the standard 17-tooth change gear on the stud for gear “D”.
Instead of a 1 to 1 ratio, we now have a speed-up of 3 to 1. Leads for
the change gear combinations listed are now divided by 3. However,
some of the change gear combinations are not obtainable because of
interference with the segment.

This setup should be used only for occasional jobs. If leads shorter
than 215" are cut often, we recommend the Low Lead Attachment or
the Short and Long Lead Attachment. Of course, these short lead
mechanisms can be installed only at our factory.

Leads Near the Low Range. When cutting leads within the low range of
the Dividing Head driving mechanism, certain precautions must be
observed. If, for example, the gears are set up for.a 10” lead, the
ratio of the change gears is 1 to 1, and the table feed (lead) screw
rotates 40 revolutions to one revolution of the Dividing Head spindle.

For leads greater than 107, the Dividing Head spindle runs slower in
relation to the speed of the lead screw. Example: 20” lead, table feed
screw rotates 80 revolutions, while the Dividing Head spindle rotates
one revolution. This requires a change gear setup which reduces the
speed from the lead screw to the Dividing Head, resulting in a
mechanical advantage in transmitting power.
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For leads shorter than 10”7, the Dividing Head spindle runs faster in
relation to the speed of the lead screw. Example: 5” lead, table feed
screw rotates 20 revolutions, while the Dividing Head spindle rotates
one revolution. The change gear setup for these low leads increases
the speed from the lead screw to the Dividing Head, resulting in a
mechanical disadvantage in transmitting power. The slow speed of
the lead screw causes a “wind-up”, which may produce a slightly
jerky motion when milling short leads on large diameters of work.
Therefore, conditions should be as nearly correct as possible when
cutting short leads, particularly those from 214” to 5”. These condi-
tions may be summarized in a few words: (a) the table gib should
be correctly adjusted (not too tight), (b) the change gears should
has a slight amount of backlash, (¢) the table ways and lead screw
should be well oiled, (d) the table feed should rotate freely. Also, it
might be noted that with a relatively high table feed, say 53/” per
minute, a greater proportion of power is available at the Dividing
Head.

When all contributing factors are correct, the machine will pull a
reasonable cut with a setup for the lowest lead of 214”. If the cut
should be unnecessarily heavy, then it is advisable to feed by hand.
This may be done by allowing the table feed engaging lever to remain
in neutral position and driving the Dividing Head and table by hand
through the index crank in front of the index plate. With a short
lead setup, hand feed is very easy, as the mechanical advantage is then
in favor of the operator. '

If leads lower than 5” must be cut often, we recommend our short
lead attachments. (They may be applied to universal machines only.)

Rapid Traverse and High Feed Rates. When the driving mechanism is
set up for low leads, do not engage the table rapid traverse, or use
high feed rates of 11” or 16” per minute. Such rapid rates of table
traverse drive the Dividing Head too fast, resulting in rapid wear or
perhaps ‘“freezing” of the Dividing Head spindle in the block, as they
are fitted very closely to obtain accuracy in spacing.

Rapid Traverse. When using the driving mechanism, reverse the table
only when the feed is engaged. Do not reverse it while the rapid
traverse is engaged, as entirely too much strain is set up in the mech-
anism of the machine and attachment. For example, after milling a
spiral groove, reverse the table while in feed and then engage the
rapid traverse to get back to the starting point.

Lubrication. There are three spring cap oilers on the driving mechan-
ism which should be oiled every day with a good quality paraffinic
base, rust and oxidation inhibited oil (P-55).
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ACCESSORIES AND ATTACHMENTS

HIGH NUMBER INDEXING PLATES

Figure 64
High Number Indexing Plates

This attachment, shown in
Figure 64, consists of three
plates, drilled on both sides.
These plates are inter-
changeable with the stand-
ard index plate on the side
of the head.

The index tables shown on
pages 74 and 75 apply to
this attachment.

Number of Holes Drilled in Each Side of High Number Index Plates

Part Number of Plate
*Standard 10525 Standard 10526 Standard 10527
tWide Range 113505 Wide Range 113506 Wide Range 113507 :
Side A Side B side © Side D side E side F

189 199 197 193 191 187
177 183 181 179 175 173
171 169 167 163 161 159
147 157 153 151 : 149 143
129 141 139 137 133 131
117 127 123 121 119 113
99 111 109 107 103 101
91 o 07 93 89 87 83
69 81 79 77 73 71
48 67 46 44 42 38
30 36 34 32 26 28

Note: *Available only for the 10”7, 127, 14” Universal Dividing Heads.
tAvailable for the 107, 12”7, 14” Wide Range Dividers.
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For leads shorter than 10”7, the Dividing Head spindle runs faster in
relation to the speed of the lead screw. Example: 5” lead, table feed
screw rotates 20 revolutions, while the Dividing Head spindle rotates
one revolution. The change gear setup for these low leads increases
the speed from the lead screw to the Dividing Head, resulting in a
mechanical disadvantage in transmitting power. The slow speed of
the lead screw causes a “wind-up”, which may produce a slightly
jerky motion when milling short leads on large diameters of work.
Therefore, conditions should be as nearly correct as possible when
cutting short leads, particularly those from 214” to 5”. These condi-
tions may be summarized in a few words: (a) the table gib should
be correctly adjusted (not too tight), (b) the change gears should
has a slight amount of backlash, (¢) the table ways and lead screw
should be well oiled, (d) the table feed should rotate freely. Also, it
- might be noted that with a relatively high table feed, say 534" per
minute, a greater proportion of power is available at the Dividing
Head.

When all contributing factors are correct, the machine will pull a
reasonable cut with a setup for the lowest lead of 2146”. If the cut
should be unnecessarily heavy, then it is advisable to feed by hand.
This may be done by allowing the table feed engaging lever to remain
in neutral position and driving the Dividing Head and table by hand
through the index crank in front of the index plate. With a short
lead setup, hand feed is very easy, as the mechanical advantage is then
in favor of the operator. '

If leads lower than 5” must be cut often, we recommend our short
lead attachments. (They may be applied to universal machines only.)

Rapid Traverse and High Feed Rates. When the driving mechanism is
set up for low leads, do not engage the table rapid traverse, or use
high feed rates of 11” or 16” per minute. Such rapid rates of table
traverse drive the Dividing Head too fast, resulting in rapid wear or
perhaps “freezing” of the Dividing Head spindle in the block, as they
are fitted very closely to obtain accuracy in spacing.

Rapid Traverse. When using the driving mechanism, reverse the table
only when the feed is engaged. Do not reverse it while the rapid
traverse is engaged, as entirely too much strain is set up in the mech-
anism of the machine and attachment. For example, after milling a
spiral groove, reverse the table while in feed and then engage the
rapid traverse to get back to the starting point.

Lubrication. There are three spring cap oilers on the driving mechan-
ism which should be oiled every day with a good quality paraffinic
base, rust and oxidation inhibited oil (P-55).
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CINCINNATI UNIVERSAL DIVIDING HEADS

ACCESSORIES AND ATTACHMENTS

HIGH NUMBER INDEXING PLATES

S

This attachment, shown in
Figure 64, consists of three
plates, drilled on both sides.
These plates are inter-
changeable with the stand-
ard index plate on the side
of the head.

The index tables shown on

Figure 64 pages 74 and 75 apply to
High Number Indexing Plates this attachment.

Number of Holes Drilled in Each Side of High Number Index Plates

Part Number of Plate
*Standard 10525 Standard 10526 Standard 10527
t{Wide Range 113505 Wide Range 113506 Wide Range 113507
Side A Side B Side C Side D Side E Side F

189 199 187 193 191 187
177 183 181 179 175 173
171 169 167 163 161 159
147 157 153 151 ) 149 143
129 141 139 137 133 131
117 127 123 121 119 113
99 111 109 107 103 101
o1 S 97 93 89 B7 83
69 81 79 77 73 71
48 67 46 44 42 38
30 36 34 32 26 28

Note: *Available only for the 107, 127, 14 Universal Dividing Heads.
tAvailable for the 107, 127, 14” Wide Range Dividers.
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ACCESSORIES AND ATTACHMENTS

COMPENSATING DOG AND DRIVER

The Compensating Dog and Driver, Figure 65 should be used with
CINCINNATI Universal Dividing Heads, because the spindle is not
fixed in a horizontal plane. With these driving elements, greater accu-
racy will be obtained on taper work. The tail of the dog has a close
fitting roller, which, in turn, fits into the slot of the driver. Various
work diameters can be handled, because the roller slides on the tail
of the dog a sufficient amount to compensate for the varying differ-
ence in the distance from the center of the work to the point of driv-
ing contact. The dog has a capacity range from 34” to 234" dlameter
for 10”, 12” and 14” Dividing Heads.

Figure 65

Compensating Div-iding Head Dog and Driver
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CINCINNATI UNIYERSAL DIVIDING HEADS

CHUCKS

Many Dividing Head jobs can be more conveniently held in a chuck
than between centers. To facilitate this class of work, the 3-Jaw
Universal Chuck (Figure 66A) or the 4-Jaw Independent Chuck
(Figure 66B) may be obtained.

The chuck bolts to an adapter plate (Figure 66C) designed for the
50 Series spindle nose of the Dividing Head. See specifications (Fig-
ure 66D) below for various size chucks and adapters.

Figure 66A Figure 66B
3-Jaw Universal Chuck, 4-Jaw Independent Chuck,

Adapter A", and T-Wrench Adapter B, and T-Wrench

sz h

.

Adapter Style “*A" Adapter Style *B" Adapter Style *C'"
Figure 66C
Chuck Adapters
Size Head Chuck Size .Style Capacity Adapter
10”7 6” Universal 3-Jaw Ya”-73" 0.D. Style A
134”-5” 1.D.
10”7 8” Independent 4-Jaw (light duty) 21/4”-73%" 0.D, Style B
271" 1.D.
127-14” 9” Universal 3-Jaw 137-815" Q.D. StyleC
2147-812" |.D.
127-14” 10” Independent 4-Jaw (light duty) 3%8”-914" Q.D. Style B
27-814" |.D.
Figure 66D

Specifications
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ACCESSORIES AND ATTACHMENTS 7

UNIVERSAL MILLING ATTACHMENT

This attachment is used for helical milling in two cases:

1. If the machine is a plain miller, obviously the table can not be
swiveled to bring the work piece to the correct helix angle with
the cutter. It then becomes necessary to swivel the cutter. This
angular setting is obtained by means of the Universal Milling At-
tachment (Figure 67).

2. The table of a universal miller can not be swiveled more than 45°.
If the helix angle exceeds this range, the attachment must be used,
since it allows the cutter to be swiveled through a complete circle.

The Universal Milling Attachment may also be employed for a wide
variety of other types of work, such as vertical milling with a shell
end mill, rounding out keyways, milling angular surfaces, ete. The
attachment spindle runs at the same speed as the machine spindle.

Figure 67
Universal Milling Attachment
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