CINCINNATI 14" Dividing Head, Tailstock and Steadyrest

CINCINNATI Dividing Heads, designed
primarily for use on CINCINNATI Milling
Machines, have several characteristics and
features of value in machining a variety of
parts such as spur, helical, and bevel gears;
worms ; various types of cams; cutting dies,
etc. Among the more outstanding qualifi-
cations for this type of work may be listed:

Indexing accuracy within .0015” cumulative
error on 12” diameter circle . . . much closer
than the requirements for the majority of
tool room and manufacturing work.

Spindle block in headstock has 360° clamp-
ing surface . . . rigidly maintains setting of
spindle during heavy cutting operations.

Front index plate for direct indexing . . .
saves time when set-up requires low num-
ber divisions.

Side index plate for indexing through 40 to 1
reduction . . . may easily be reversed or
replaced with special index plates . . . no
change gear compounding required . . .
standard plate indexes all numbers up to
and including 60; all even numbers and
those divisible by 5 from 60 to 120, and
many higher numbers up to 1000.

Tailstock has two-point center . . . for
large and small work.

Headstock spindle mounted in swivel block
which may be set at any angle from 5°
below horizontal to 50° beyond vertical;
tailstock centers are carried in swivel block
which may be swiveled for taper work.

The complete story of CINCINNATI
Dividing Heads will be found in the
following pages.
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Figure 1

© A view from the rear of the 10" Headstock,
set up with the Enclosed Driving Mechanism.

Figure 2
Longitudinal Section Through Headstock

The Headstock

Of first importance in the headstock are
the worm and wheel. They are amply
large enough for the most severe duty
which may be imposed upon them.
Notice the under-drive design, Figures 2
and 4, permitting very efficient bath
lubrication of the tooth profiles. A con-
venient method of adjustment, shown in
Figure 4, is provided to compensate for
wear. The adjustment is made in a
plane perpendicular to the axis of the
worm wheel, thereby maintaining the
original alignment and accuracy.

The well proportioned spindle is rigidly
supported, front and rear, nearly its
entire length, as shown in Figure 2.
During heavy cutting operations, the
indexing parts may be relieved of strain
by clamping the spindle through the
medium of the clamping device shown in
Figure 3. :

The swivel block is supported on large
trunnions of 614" diameter in the 10” head
and 814" diameter in the 12” and 14"
heads. Any angle of inclination of the
spindle, between 5° below the horizontal
and 50° beyond the vertical, may easily
be obtained, and firmly held in the de-
sired position, by virtue of the 360°
clamping contact. An idea of the effect-
iveness of this clamping arrangement
may be gained by considering the test
loads which each head must pass. The
10” Dividing Head must support, without
slipping, a load of 800 pounds; and the
12” and 14" heads, 1200 pounds; at a
distance of 22" from the center of the
swivel. Notice, also, that this clamp
design permits complete protection -of
the swivel bearings from dust and grit.
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The Tailstock

This unit, Figure 5, consists of three main
elements: the body, a horizontal sliding
bar, and a vertical sliding bar integral
with the centers. Both bars are of dove-
tail shape to permit the most effective
clamping effort and after-clamping align-
ment, similar to the CINCINNATI rectan-
gular overarm construction. The center-
point bar may be raised or lowered by
means of a rack and pinion, and in
addition, may be swiveled 10° below or
above the horizontal for taper work. This
bar has two centers, one for light and one
for heavy work, and is easily reversed
to bring either into working position.
Both the vertical and angular adjust-
ments are clamped independently, thus
permitting very accurate adjustments.

Figure 4
Section Through Headstock Driving Elements

Figure 3
Longitudinal Section Showing Headstock Spindle Clamp

Figure 5
® Front View of the Tailstock, showing the Two-
point Adjustable Center and Center Adjusting Knob.




Indexing ... The Methods Employed
and Divisions Obtainable

Indexing is accomplished either through
the 40 to 1 reduction from the crank
on the side of the head, Figure 4, or
direct with the aid of the plate in front.
Of course, a much greater number of
divisions are available when indexing
through the worm and wheel reduction.

The plate on the side of the head is
drilled with 22 circles of concentrically
spaced holes, 11 on each side. It may be
reversed, presenting either side to the
index pin. It is always on the attach-
ment, and therefore can not be lost or
damaged by careless handling. The divi-
sions obtainable are shown in the table.

If the job requires only a low number
of divisions, namely: 2, 3, 4, 5, 6, 8, 9,
10, 12, 15, 18, 24, 30, or 36; indexing
can be accomplished direct. The worm
is disengaged by turning an eccentric
stud through half a turn, Figure 4, con-
verting the Dividing Head into plain
index centers. Divisions are then ob-
tained by turning the spindle by hand,
and engaging the direct index pin in the
front plate. This feature is a time saver
on a great number of jobs.

Equal-Angle Divisions

In addition to the equal-division spacing
listed in the table below, divisions may
be obtained in intervals of equal angles
by merely transforming one to the other.
The 54-hole circle is the most convenient
for angular divisions, since each space in
this circle of holes is equivalent to 10
minutes.

The Sector

A sector on the crank side of the index
plate eliminates the need of counting the
number of holes, over which the index
crank passes, each time the work is in-
dexed. It follows that this device speeds
up the indexing operation, and eliminates
the possibility of spoiling work because
of unevenly spaced cuts.

In the illustration, the sector is set for
twelve holes (spaces). By withdrawing
the index pin from the hole next to the
left-hand arm of the sector, and relocat-
ing it in the hole next to the right-hand
arm, the work will have rotated 1/220
of a revolution. Then by merely swivel-
ing the sector as a unit until the left-hand
arm again touches the index pin, the
work may again be indexed exactly the
same amount with no further counting
of the number of holes.

INDEX
PLATE

LOCK
SCREW

SECTOR

STOP

Figure 6
Dividing Head sector and index plate stop. The stop
is engaged with the notches in the plate as shown, when
the operation does not require the driving mechanism.




Test After Test

To give you a better understanding of
the accuracy you can obtain with CIN-
CINNATI Dividing Heads, a few tests
are shown. These close limits of ac-
curacy are maintained because of special z

worm and worm wheel generating Figure 7

machines and speciel tools which were e e o s o T o
developed solely for the production of

the Dividing Head parts.

Of especial importance is the indexing
test illustrated in Figure 9. The disc
contains an accurately graduated silver
ring. By means of a microscope with
micrometer adjustment, the indexing
errors can be read to within one-fortieth
thousandth (.000025”) of an inch. Each
CINCINNATI Dividing Head receives
this test. The accumulated error, in
indexing from one hole to the next

. Figure 8
through a complete CIrCIe: must be Accuracy of the Spindle Bore. The total error on the
within .0015” on a 12” diameter. center point as the spindle is revolved is not permitted to

exceed .00025",—only 1/10 the thickness of a human hair.

TABLE OF DIVISIONS OBTAINED WITH STANDARD INDEX PLATE |

This plate is reversible; drilled on both sides with holes as follows: First side—24, 25, 28, 30, 34, 37, 38, 39, 41, 42, 43. S d !
side—48, 47, 49, b1, 63, b4, b7, 58, 59, 62, 66. B R SRS =

It indexes all numbers up to and including 60, all even numbers and those divisible by 5 up to 120, and many beyond those [
shown in the table. {
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2 [ any | 20 29| 58| 1|22 56|28 |20 | 96|24 (10| 1523810 || 224 | 25 | 5 || 340 | 32 | 4 || 510 | 51 | 4
3|24 |13|°87|[30] 24| 1 57 |40 || 98 | 49 |20 |[ 155 | 62 | 16 || 228 | 57 [ 10 || 344 5[ 520 |30 | 3
4| any| 10 31| 62| 1|18 | 38|38|40 | 1002570 30 (10 || 230 (46 | 8 || 360 |51 | 6 || 528 [ 66 | 3
5| any| 8 2| 28| 1 59 |59 | 40 || 102 | 51 [ 20 || 160 | 28 | 7 || 232 | 58 [ 10 || 368 | 46 | 5 || 530 | 53 | &
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14| 40| 2|42 [[ 41| 41 |....|407|| 74 [ 37 | 20 |[ 116 [ 58 | 20 || 185 | 37 264 | 66 [ 10 || 420 |42 | 4 || 680 |34 | 2
15| 24| 2|16 || 42| 42 40 | 75 (30|16 || 118 [ 59 | 20 || 188 | 47 | 10 || 270 | 51 | s || 424 | 53 | 5 |[ 720 | 54 | 3
16| 24| 2|12 | 43| 43 40 || 76 | 38 | 20 || 120 | 66 | 22 || 190 | 38 272 |34 | 5| 430 |43 | 4 |[7a0 |37 | 2
17| 34| 2|12 || 44 | 66 60 || 78| 39|20 ([ 124 |62 |20 || 192 |24 | 5| 280 |28 | 4 || 432|5s| 5| 760 |38 | 2
18| 54| 2|12 |[ 45| 54 48 || 80 |34|17 | 125 |25 | s | 195 | 30 290 [ 58 | s | 440 |66 | 6 || 780 |39 | 2
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Dividing Head' Accuracy

e

.018"

Figure 9. Checking the indexing accuracy of a
CINCINNATI Dividing Head by means of an
Optical Micrometer and a circular scale gradu-
ated in degrees.




This circle and theSintersecting
line at the left graphieally illus-
trate CINCINNATI iding
Head accuracy. The 2, a
wire .018” in diameter,{€on-
trasted with a 12-foot diam
circle, represents to a true sd
themaximum allowable accum
lative error in standard CII
CINNATI Dividing Heads. A
tually, the wire is but ﬁg (
the circumference of the circle
This is precision indexing.
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Figure 10. CINCINNATI 14"
Universal Dividing Head and
enclosed Driving Mechanism,
with spline shaft extension drive
supplied with Nos. 3 and 4
Universal Dial Type Millers.

Every CINCINNATI Dividing
Head is thoroughly checked to
give you a precision instrument
of the highest order. Accuracy
is built in at the start.

Fine materials, correct design,
and special manufacturing facili-
ties, combined with the work-
manship of skilled craftsmen,
are definitely responsible for
the close accuracy and fine
performance of CINCINNATI
Dividing Heads.
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Figure 11—Sub-Assemblies of the Dividing Head and Mitre Gear Bearing
(Mitre Gear Bearing is for connection to open type Driving Mechanism—Figure 16)

SPECIFICATIONS FOR CINCINNATI DIVIDING HEAD AND TAILSTOCK

| | Di f i |
Si IO"““ Overall g'l‘sdta"l}cg ’;g;: N_____et Woled Ao Total I(W::gee I(i::x?e I?:glee ‘ }?:x‘\i:ee
"¢ | Actual |  Taper Hole L“;fﬂ’ Lenith gg:: b ‘;:{: Tailstock | Shipping | All Nos. | All Nos. | All Nos. | All Nos.
Head | Swing in Spindle Tl | Centerli%e T nd Weight, | 1and 2 | 1and 2 |8,4and 5 8,4and 5
| tock Head |perpen Aicdlar eady } Approx. | Universal| Plain Universal| Plain
1 ‘ = | P50 Table est Machlnes{ Machines Mnchmes: Machines
[ 10" | 1014"| No.10 B.& S.| 633" |131¢"| 104" 39 Ibs. | 230 Ibs. HYSOP HUTER | ... ... e
12 | 125" | No.11 B. & S.| 735" |1615" 1214 52 Ibs. | 350 Ibs. HYTON HYDRA [HUXAL HADIV
14" | 1415" ‘ No.11 B.& 8. Tl5" |16)5" 134" 55 lbs. | 876 Ibs. HYTIS lHYENA HUZOR HEDPA

STANDARD EQUIPMENT

ATTACHMENTS and ACCESSORIES (Extra Cost)

Tailstock with 2-Point Adjustable
Center.

Steady Rest.

One Plate for Indexing through 40 to 1
Reduction.

One Plate for Direct Indexing.

One Center for Headstock fitted with
Driver.

Bracket for connecting head to driving
mechanism.

High Number Indexing Attachment (3
plates).

Wide Range Divider (applied to the Divid-
ing Head at Factory Only).

Compensating Dog and Driver.

Angle Plate.

3-Jaw Chuck, fitted with threaded flange.

Driving Mechanism. Note: ENCLOSED
Driving Mechanisms for leads lower
than 214" must be applied to the ma-
chine at the factory.

High Tailstock. Raising Block.




CINCINNATI DIVIDING HEAD ATTACHMENTS AND ACCESSORIES

Available at Extra Cost
Driving Mechanisms

The two standard types of driving mech- Of course, a dividing head driving mech-
anisms are illustrated in Figures 12 and anism is a standard part of a universal
13. The open type mechanism, Figure milling .machine. However, the driving
13, is for all former designs of CIN- mechanism can also be applied to plain
CINNATI Milling Machines which are milling machines, thereby, Yvith the
adaptable to milling helices. The en- proper extra equipment, adapting tl;em
closed mechanism, Figure 12, is for the to milling a much wider range of pellces
newer Dial Types, and all L-type, MI and than is possible on a standard universal
MH-Milling Machines. machine.

« Figure 12
Enclosed Type
Driving Mechanism for

Dividing Heads.

NOTE—This type maé also
be used to drive Spiral
Milling Head if extra
idler segment is ordered.

Figure 13 »

Open Type

Driving Mechanism for
Dividing Heads and
Spiral Milling Heads.

SPECIFICATIONS FOR DRIVING MECHANISM—OPEN TYPE
|

MACHINE Net Shipping CODE NAMES—When used on:
e Weight Weight Dividing Head | Spiral Head
Nos. 1 and 2 Cone Type } b6 70 DRON DOOM
Nos. 1 and @ M Type [ :tosomssesssissssnssaasasncnnseaes
I K L i o e o e B Ty s e 0 2 A LR L O, P 2 S I I 55 70 DRLD - DOLT
No.2MH.......... : 56 70 DRMP DOMH
No.3Cone Type. ...........ccouuunnn 55 70 DRAX DENN
NOSAICONE TYPO . i oo ots ol e o raie o aaest s S 55 70 DREF DYCK
Nos. 2, 3 and 4 Medium and High-Speed Dial Type............... 65 80 DECRI SPIHE
No. 2 High Power....... 56 70 DRIZ DYMA
No. 8 SEANAATA . .. . e
No. 3 High Power....... 56 70 DRUP DYST
No. & StANAALA . . L [ rrrrr e |
N o4 and! O g R D oW O v e o oa e et ey bt seie o ek shat o osseselsiaterets 65 80 DOXFI DRESP

Standard Equipment—Change gears: 100, 86, 72, 64, 56, 48, 44, 40, 32, 28, and 24 (2) teeth; wood box; segment; crank;
spring, and screws for attaching unit to table.

SPECIFICATIONS FOR DRIVING MECHANISM—ENCLOSED TYPE

0 s L e o Bt e BB B S0 B S B GG A e B BRI A N 65 80 DRETL
Nos  aMTiand 2 M s e el i e e Tt St st 65 80 DREHM
No. 2 Medium and High-Speed Dial Type........................ 66 80 DREDT
Nos. 3 and 4 Medium and High-Speed Dial Type................. 65 80 DREHS

Standard Equipment—Change gears: 60, 55, 51, 48, 45, 42, 39, 36, 33, 30 27, 24 (2), 22, 21, 20, 19, 18, 17 teeth; wood box

(when suzzlied for Dial Tzne onlzz ; housing; collar; crank, and screws for attaching unit to table.




CINCINNATI DIVIDING HEAD ATTACHMENTS
Low Lead Attachment for Enclosed Type Driving Mechanism

Alead range of 14" to 100" is available with
this attachment. It can be used only on

Code Name for No. 2 L-Type. .....DRELS.
®

High Tailstock

If the angle of taper is large and the
work-piece is relatively long, the high
tailstock shown in Figure 14 is very
useful. The center can be set at the
same angle as the work-piece and ad-
justed endwise by means of the knob.

SPECIFICATIONS FOR HIGH TAILSTOCK

Maximum distance table to center-point.... 113"

Minimum distance table to center-point....  3%3}"

Net:Weight, about: s e 27 1bs.

Shipping weighlt/i ali:mt ....... ‘H sk Bei?: 1lé)s.
achines with 14" T-Slots . .

Code Name { 1o chines with 43 T-Slots . . BIGHT

°
Compensating Dog and Driver

Greater accuracy on taper work may be
obtained by using the compensating dog
and driver illustrated in Figure 14. The
roller is a close fit both on the dog and
in the arm of the driver, thereby im-
posing no strain on the work-piece and,
at the same time, compensating for the

e
High Number Indexing Attachment

All divisions up to and including 200, all
even numbers and those divisible by 5 up
to 400 (except 225, 275, 325, and 375),
and many odd and even divisions higher
than 400 may be obtained with the High
Number Indexing Attachment, illustrated
in Figure 15. The three plates which com-
prise the attachment are interchangeable
with the standard index plate used on all
Dividing Head, Spiral Milling Heads, Gear
Cutting Attachments, and Plain Centers.

Wide Range Divider

The Wide Range Divider enables you to
obtain divisions ranging from 2 to 400,000.

L-Type, MI and MH universal machines,
and must be built in at the fa}gt ry.

Code Name for No. 2 MH and 2MI... ... DREMR

P 2

Figure 14
High Tailstock and Compensating Milling Machine Dog
and Driver

)
gaining and loosing action which results
from using the ordinary bent-tail dog.

SPECIFICATIONS FOR
COMPENSATING DOG AND DRIVER

CADACILY. 5 e e 14" to 234" diameter
Net Weight.. .- cennrrms 3 pounds
Shipping Weight............. 4 pounds
CodeName. . ;i i Sl e WHELK

Figure 15—High Number Indexing Attachment

For complete information, write for cir-
cular. Net Weight, 18 lbs.; shipping
weight, 23 Ibs. Code Name—IDEAL.

It is built into the standard Dividing
Head, at the factory. For complete
information, write for circular.




AND ACCESSORIES (Available at Extra

Chuck

Many dividing head jobs can be more conveniently
We can
supply you with a 3-jaw Universal Chuck, illus-
trated in Figure 16, having a threaded flange for
mounting it on the Dividing Head spindle nose.

held in a chuck than between centers.

Cost)

SPECIFICATIONS FOR CHUC

x 38 s |S

Size Head ég Capacity ég Thread §§ Eﬁ Cole
o O& = |&
()

10" Dividing| 6" % to;.;é’,, 1614"| 2 "—8thd. | 22 | 35 | SICHU
\| inside grip |/

12" & 14"

Dividing. |} 9" | 14"—81%" 93" | 214"—6 thd. | 40 | 556 | CHUNI
12" Spiral. .|)
16" Spiral. .| 9" |14"—3814'| 948" | 83{"—4 thd. | 40 | 55 CHUSP

Raising Block

The Raising Blocks illustrated in Figure 17
give your CINCINNATI Dividing Head the
extra swing which so often is necessary for
larger work. Flat and parallel clamping sur-
faces maintain the Dividing Head accuracy.
Set-ups are simplified and quicker because
these raising blocks are designed forthe job.
They are always supplied in matched pairs.

Figure 17—Raising Blocks for Dividing Heads
SPECIFICATIONS FOR RAISING BLOCKS

st . Width | HEADSTOCK BLOCK TAILSTOCK BLOCK Nt Shipping G
Size Height | s = T v | Weight Weight Name
10" 3" lag~ and 1Y 1014 754" 614’ 614" 40 pounds 60 pounds RADIV
12 214" i}% 1 Ll ‘ 3¢ 654" 81" | 42 pounds | 62 pounds | RABHE
14” 2 | H | 124 934" 654" 61¢* | 40 pounds | 60 pounds | RABOC
Angle Plate

Your Dividing Head and small fixture set-
ups which are off-center or at an angle to the
tableT-slotsare easily and quickly completed
with the aid of the Angle Plate shown in Fig.
18. Well proportioned ribs maintain flatness
and rigidity. Standard size T-slots at right
angles to each other are convenient when
changing settings for right angle milled
surfaces.

F
Angle Plate

SPECIFICATIONS FOR ANGLE PL ATES

igure 18
for Dividing Heads

i i ‘ N Shippi Cod
g:?d Height ;f_igg: ‘s"&’f‘:*é‘f OvselrzeA.ll [ Weiegtht w&%‘fx‘ Name
10° 113" ’ 1014'x1034" | 1014"x1414" | 83 pounds 50 pounds | RIPLA
12° At g 120471255 | 1214"x165¢" | 49 pounds 70 pounds RIANP
147 23¢r i 1235x125¢" | 1213’x165¢" | 49pounds | TOpounds | RANPA




Figure 19—Nineteen holes are bored in a cast-iron
cutting plate, the chordal distance from center to center
of the holes (indexing accuracy) being held to a tolerance
of plus or minus .0005". The user reports a 609, increase
in production over the former method.

Figure 20—Conventional Dividing Head set-up of milling
helical gears. This Dividing Head is equipped with a
Wide Range Divider, and driven by a Short and Long
Lead Attachment, mounted on a Universal Dial Type
Milling Machine.

e. . é.

DIVIDING HEADS

Figure 21—Milling a cam on a CINCINNATI No. 3
Vertical Dial Type Milling Machine. Here is a true test
of the indexing accuracy of the Dividing Head and the
accuracy of the machine. Incidentally, this installation
is equipped with Precision Measuring Equipment.




