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ELLISIE I

77, 9°, 10" AND 12" SWING

PRECISION UNIVERSAL DIVIDING HEAD

These Dividing Heads together with their standard sets

of change gears and hole circle plates provide a complete
range of divisions and leads as tabulated in the following
pages. They are fully universal so that they can be used
for generating cams as well as for helical milling, and
any number of divisions capable of simple indexing can be
achieved with the work spindle in any position from the
horizontal to the vertical,

The master worm wheels are cut on special single purpose
hobbing machines provided with a pitch correction mechanism
and the threads of the worm are finished on a precision
thread grinding machine, Modern machines and carefully
maintained tooling are used to produce all the main components
to a similar high standard of accuracy and the result is

that total accumulated error including cyclical effects is
held within 1 min, 30 secs. of arc,

Each unit is subjected to a vigorous final inspection pro-
cedure which includes testing for spacing error on an
optical equipment capable of registering errors of 5 seconds
of arc (0.00007" at 3" radius).

All parts which could with advantage be hardened and ground
are made from alloy steels suitably heat treated whilst the
main castings are high grade cast iron, The worm wheel is
made of hard gear bronze,
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PRECISION UNIVERSAL DIVIDING HEAD
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Simple or Indirect Indexing Chart

RATIO OF HEAD 1:40

ELLIOTT

Standard Plates—Index plate |

2

Hole Circles—I15, 18,
1617

20,2327, 31

37, 41, 47
19, 21, 29, 33, 39, 43, 49

INDEX INDEX INDEX INDEX INDEX INDEX

ARM ARM ARM = ARM * ARM 2 ARM
§5§§5§5§§5§5§§g§5§5‘;5.5533555
s|S1E1 B2 Hsl3lelE2 UslalslE2llsIStE2ls|B1E2]s|B]E2
e 1 X119 el et 1.9 el Z. A E bv] Lo« <1x e .5 i L o« v T L ©

2| -leo| - [j8]27] 2] 6/27]1136l27] 1] 3/27| |6231 Jeo/31] |L15{23 | 8/23] n85]37 | 8/
3 B9 13 [13/39] isis | 2| u/18| (37|37 [ 1| 3/37] [6 16 [10/26] [116]29 Lo/29] fi8s |47 [10/4
7131797271 919 2 2/19| [38] 19 | 1] 1/19] [65]39 |24/39] [F20]39 13/39] 19019 | &/1
rT=tol = 1ol =121 - 1391391 1] 1/39] |[66]33 |20/33 27 1 9/27| L9539 | 8/39
sT=18l = |BIfeT [ 1]19/21] a0 -[ 1] - |[68]17 [10/17||F24 |31 I0/3T] [I96 49 |10/49
o B 61267391 22133 | 1127/33] [L1]41 | =[40/41] [70]49 [28/49] [128]16 | 5/16] poof20 | 4/20
— k71 68/27] B3123 | 1{17/23] [22]21 | =]20/21] [72]27 J15/27] [130]39 12/39] 05 [41 | 8/41
91 5135/59] B& 39 | 1 [26/39] |23 23 | =]20/43] [74]37 |20/37| 13233 p0/33| 1o [21 ] 4/21
— [21[ 5[15/21 27 | 1118/27][E4133 | =130/33| (75115 | 8/15]|135]27 | 8/27] P15 |43 | 8/43
s =151 - |B5120 [ 11i2/20] [55127 [=]24/27] [76]19 10/19] I3 ]17 | 5%1'7' D16 127 | 5/2
9 271 x[12/727] b6 139 | 1 121/39] [u6]23 | =[20/23] |28]39 |20/39] |140]49 B4/49] R20 |33 | .6/33
18| | 8/18] le7127 [1113/27] [a7]47 [ =]s0/47] [80l20 J10/20] 144 ]18 | 5/18] B30 |23 | 4/2
10l =1 2 = |kslag | 1]21/49][u8]18 | =[15/18] 82|41 |20/41| 145129 | 8/29] R32]29 | 5/29
11 |33 | 3]21/33 21 [ 1] 9/21} {29149 | = |s0/49] [84]21 |10/21] |148 137 P 0/37]| B35 |47 | 8/47
12 [39| 3]13/39} [29 129 | 1 [11/29] {50120 | = [16/20] [85]17 | 8/17][150]15 | 4/15] psof18 ] 3/18
27 —_3_ 9/271130139 | 1]13/39]|52139 | - [30/ 86143 [20/43| (15219 | 5/19] p45 {49 | 8/4
13 39| 3] 3/39 27 1 11 9/27] 5% 127 | = |eo/27] [88]33]15/33| 15531 | 8/31] p48 |31 | 5/31
14 (9| 2[%2/%9]| 3131 | 1] 9/31] 55133 | = |24/33] [90]27 |12/27] [156 |39 1o/39] R60 |39 | 6/39)

21| 2|18/21| 52]20 | 1| 5/20] |56 |49 | = [35/49] [92]23 [10/23]{160]20 | 5/20] 64 |33 | 5/
151391 2[26/39| 53|33 | 1| 7/33|[58]29 | = [20/29] |94 |47 |20/47| 164 |41 ro/u1| p70]27 | 4/27
271 2118727 Bx[17 [ 1] 3/17]160139 | - |26/39| [95]19 | 8/19 (16533 | 8/33| R8O |49 4
161201 2[10/20] 35149 [ 1] 7/4 27 | = 18/27] 198149 |20/49| [168 121 | 5/21] 90 |29 | 4/29]
17171 2] 6/17 21]1] 3/21 100]20| 8/20]{170]17 | /17} R96 |37 | 5/3
10439 |15/39| [172 |3 fo/%3] Boo [15 | 2/15
105|21] 8/21][180]27 [ 6/27]| 560 |18 | 2/18
108[27]10/27]|. 18 | 1/18 271 3/27
110{33 12/33| [184 |23 | 5/23] 00 [20 | 2/20




CHANGE GEARS and

MOVEMENTS for

DIFFERENTIAL INDEXING

Ratio of Head | :

PITCH CIRCLES PROVIDED :

47, 49 holes.
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40

15,165 17,18,
1955207 21523 27, . 29: 31,7 33,.37; 39, 4l ,-43;

LEFT HANDED MODEL

INTERMEDIATE
WHEEL

W

RIGHT HANDED MODEL

Wheel on the spindle
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CHANGE GEARS

and MOVEMENTS for DIFFERENTIAL INDEXING—cont.

Wheel on the spindle
of the dividing head

Wheel on the shaft
of the dividing disc

Intermediate wheels

Intermediate wheels

Wheel on the spindle
of the dividing head

Wheel on the shaft
of the dividing disc

Intermediate wheels
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CHANGE GEARS

and MOVEMENTS for DIFFERENTIAL INDEXING—cont.
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0,670 inches to 1,563 inches 13,4 m to 31,26 mm

TABLE of LEADS

Ratio of Head 1:40

Lead of Table Screw, 4 inch (Englisﬁ) Lead of Table Screw, 5 mm (Metric)
Lead obtained = 10" D x B Lead obtained = 200 mm D x B
CxA CxA

Change gear wheels provided: 2%, 24, 28, 32, 40, 48, 56, 64, 72, 86, 100 teeth.

Use any gears as idlers to make up centre distance where necessary,

Two idlers or no idler gives right hand helix, One idler gives left hand helix,

The leads given in this table are obtained by driving through the worm gear reduction in
the normal manner, For the cutting of very short leads refer to Page 19,

The Table of Leads is based on the use of a Dividing Head with the standard ratio of

1:40 and either a 5" pitch table screw for English Leads or a 5 mm pitch screw for Metric
leads, The English and Metric leads resulting from the same change gear set-up are
therefore not direct conversions,

2N € 0
D

I I__ﬂ 'l g o 2 g 0D ”
c @ 2 2153 | 5|8 |58 g
) c € cI E
!ii y : rr[:ﬂﬂ B8 AR o e SR - £ £
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8 (©)) H —_fA L sjcdp | o7F
P e 0.670(100 | 24 |86 | 24 |13.4
5 ® 0,781[100 | 28 |86 | 24 |15,62
0,.800(100 | 24 [72 | 24 |16.00
e Yff 0.893(100 | 32 [86 | 24 |17.86

=0 0,930| 86 |24 |72 |24 |18.6
1,029/100 | 24 |56 | 24 |20.58
1,042|100 | 32 (86| 28 |20.84
1,047 86 |24 |64 | 24 [20.9%
LEFT HAND DIVIDING HEAD 1.050(100 | 28 |64 | 24 [21.0
1.067|100 | 32 |72 | 24 |21.34
1.085| 86|28 |72 | 24 |[21.70
1.116/100 | 40 |86 | 24 [22,32
1.196| 86 | 24 |56 | 24 [23,92
1,200(100 | 24 |48 | 24 [24.00
1,221 86| 28 |64 | 24 |24 42
1,240| 86| 32 | 72| 24 |24.8
1,250 72| 24 | 64| 24 |25.0
1.302/100 | 40 | 86| 28 |26,04
1.333{100 | 40 [ 72| 24 [26.66
1.340{100 | 48 (86| 24 (26,8
1.371/100 | 32 | 56| 24 |27.42
1,395/ 86| 24 (48| 24 [27.9
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1,429 72| 24 | 56| 24 |28.58
1.440{100 | 24 | 40| 24 |28.8
1,458 72| 28 | 64| 24 [29,16
1,488/100| 40 | 86| 32 |29,76
1.500{100 | 40 [ 64| 24 |30.0
1.550| 86| 40 | 72| 24 |31.0
1,563/ 100 | 56 | 86| 24 |[31,26

8 RIGHT HAND DIVIDING HEAD




1,595 inches to 4,375 inches TABLE OF LEADS 31,9 mm to 87.50 mm

English leads based on 4" pitch table screw. Metric leads based on 5 mm pitch table screw
Ratio of lead 1:40
Two idlers or none produce right hand helix, One idler gives left hand helix

Use any gears as idlers to make up centre distance as necessary
CHANGE GEARS SUPPLIED 24, 24, 28, 32, 40, 48, 56, 64, 72, 86 and 100 teeth
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1,595 | 86 [32 [56 [ 24 | 31,9 | [2.442] 86 [ 28|32 |24 | 48.84] |3.349]100 |72] 86] %0 | 66,98
1,600 [100 {32 148 |24 | 32,0 |2.450/100 | 56 | 64 | 28 | 49.10| |3.360[100 |24 | 40| 56 | 67,20
1,607 | 64 |24 |56 | 24 | 32,14) |2.481| 86 | 48 | 72 | 32 | 49,62| [3.403]| 72 [56 | 64| 28 | 68.06
1,628 | 86 |28 |48 | 24 | 32,56] |2.489(100 |56 | 72 [ 32 | 49,78| [5.428] 56 [32| 40| 24 | 68,56
1,667 | 72 [28 [56 | 24 | 33,34) [2.500] 56 |28 | 48 [ 24 | 50,00] [3.429 (100 |24 | 28] 40 | 68,58
1,674 | 86 (24 |40 | 24 | 33,48| [2.532]| 86 |56 | 72 [ 28 | 50.64| [3.488] 86 |48 | 64| 40 | 69,76
1,680 |100 |28 |40 | 24 | 33,60 [2.571] 56 |24 | 40 [24 [ 51,42] [3.500 [100 |56 | 64| 40 | 70,00
[1.714 100 [40 [56 [ 24 | 34,28 [2.593] 72 [32 [ 48 [ 28 | 51.86] [3.556 |100 |64 | 72| &0 | 71,12
1,744 | 86 |40 |64 | 24 | 34,88 [2.605] 86 [32 |40 [28 | 52,10} [3.571] 56 |40 | 48| 2& | 71,42
1,750 |100 |40 |64 [ 28 | 35,10] |2.625] 64 |28 [ 40 | 24 | 52.50] [3.572 |100 |6k | 86| %8 | 71.%4&
1,778 [100 |40 (72 | 32 | 35,56 [2.658[ 86 [40 [56 [32 | 53.16] [3.588 | 86 |24 | 56| 72 | 71.76

1,786 [100 |64 |86 | 24 | 35,72 [2.667 (100 |48 | 72 | 40 | 53.3%| [3.600 (100 |2& | 48| 72 | 72.00
1,800 [100 [48 [64 | 24 | 36,00 |2.678 24 | 53.56] |3.618[ 86 [40 | 72| 56 | 72.36
1,809 | 86 [40 |72 [ 28 | 36,18] [2.679 (100 [72 [86 |32 | 53.58) |3.646 | 64 |28 | 48| 40 | 72,52
1,823 |100 |56 |86 |28 | 36,46 [2.700 (100 |72 [64 |24 | 54,00] [3.657 100 |32 | 56| 6& | 73.1%
1,860 | 86 [32 |56 |28 | 37.20] |2.713 | 86 |40 |48 |28 | 5k.36] [3.663 | 86 |28 | 64| 72 | 73.0

1.861 | 86 [48 [72 |24 | 37,22 |2.743 [100 |64 |56 |24 | 54.86] [3.673 | 56 |24 | 28| 2% | 73.46
1,867 [100 |32 |48 [28 [ 37.34| [2.778 [ 72 [40 [64 |32 | 55.56] |3.686 [100 |24 | 56| 86 | 73.72
1.875| 64 |24 |48 [24 [ 37,50] [2.791 [ 86 [48 [56 |28 | 55.82] [3.704 | 72 [%0 | 48] 32 | 74,08
[1.905 | 72 [32 [56 |24 | 38.10] [2.800 [100 |28 |24 |24 | 56,00 [3.721 | 86 |32 | 24 | 24 | 7h.40
1,920 1100 [32 [40 |24 | 38.40) [2,812] 64 [24 |32 [24 | 56,24 |3.733 [100 |56 | 72 | 48 | 74.6

1,944 | 72 |28 |48 |24 | 38.88| [2.845 100 |64 [72 [32 | 56,50] [3.750 | 48 |24 |32 | 2% | 75.00
1.954 | 86 [28 [40 [24 [39.08] [2.849] 86 |56 |64 |28 | 56,98 [3.763 [100 |28 | 64 | 86 | 75.0

[1.993 [ 86 |40 [56 [24 |39,86] [2.857 ] 56 [32 |48 |24 | 57,14 [3.799 | 86 |28 |48 56 | 75.98
2,000 | 72 [24 [40 |24 | 40,00 [2,867 [100 |24 [72 [86 | 57,34 |3.809 [ 72 [32 |28 24 | 76,18
2,009 100 |72 |86 |24 | 40.181 2,880 (100 [48 |40 [24 | 57,60] [3.810] 72 |24 |56 | 64 | 76.20
2,035 | 86 |40 |64 128 | 40,70 | [2,894 | 86 |64 |72 [28 | 57.88] [3.822 100 [32 [72 [ 86 | 76.54
2,057 /100 124 128 |24 | A41.14) 2,917 72 |56 |64 |24 | 58,34 [5.8%0 [100 |24 |40 | 6& | 76.80
2,067 | 86 |40 172 [32 | 41,34 ) [,977 100 [64 [86 |40 | 59.54] [3.876 | 86 100 |72 ] 24 | 77.59
2,083 | 72 |40 |64 |24 [41,66[5.000 [ 56 |28 |40 |24 | 60.00] [3.880 |72 156 [6&] 32 | 77.78
2.08% [100 |64 86 |28 [ 41,68 [5.086 100 |72 |56 |24 61,721 [3.907 [ 86 [24 [40| 56 | 78,14
2,093 | 86 [48 |64 |24 [41.86 [5.101 | 86 |48 |72 |40 62,021 [3.920 100 [56 [40 | 28 | 78,40
2,100 [100 [56 [64 [24 |42,00 | 3,111 | 72 |32 (40 |28 62,22 [5.987 | 86 [40 [28 |24 | 79,74
2,133 [100 |64 |72 |24 [42,66 [3.125 [ 64 (40 |56 |28 62,50 [£.000 | 48 [32 |40 | 24 | 80,00
2,143 ] 64 [32 |56 |24 | 42,86 [5.126 100 |56 |86 |48 62,52 [:.019 [T00 |48 [86 | 72 | 80,38
2,171 86 [56 |72 |24 [43.42 | 5,750 | 64 |72 |86 |24 | 62.80] [5.070 | 86 |&0 |32 | 28 | 81,40
2,178 100 [56 [72 [28 [43,56 | [3.150 | 64 |72 100 |28 63.10) . 114 100 (24 |28 | 48 | 82,28
2,188 [ 64 |28 |48 |24 |43,76|[5.175 [ 72 (40 [56 |32 63.50 | .135 | 86 |64 |72 | 40 | 82,70
5,000 | 72 [32 [48 [24 | Lk Lk 189 [ 86 (48 [56 |32 |63.78 [:.167 | 56 |40 |48 | 28 | 83,34
2,233 1100 | 48 |86 |40 |44,66]13,190 |56 (64 [86 |24 |63.80| [:.186 | 86 |32 |64 | 72 | 83,72
2,240 /100 |32 |40 |28 |44,.80 |/5.200 [ 56 |64 100 |28 64,00 | [:.200 100 [56 |64 | 48 | 84,00
2,250 | 64 |24 |40 |24 |45.10 | [5.214 |64 (48 |56 |o4 | 64 28] [:.253 | 86 |32 |56 | 64 | 85.06
2,286 [100 | 40 |56 |32 |45.72 | 5,225 [ 64 (86 100 |2k | 64,50 p.267 100 [32 {48 | 64 | 85,34
2,326 | 86 |40 |64 [32 |46.52 | [3.241 [ 72 [40 |48 |o8 64,82 | [:.286 | 48 [24 [28 | 2% | 85,72
5,333 [100 | 40 |48 [28 |46, .256 |86 (28 |24 [24 | 65,12 | [E.300 100 [28 [56 | 86 | 86,00
2,344 (100 [72 [86 [28 |46.88 | [3.267 100 |56 |48 |28 65,34 | 320 100 [2% [40 [ 72 | 86,40
0,381 [100 | 64 |86 [32 [47.62 | [3.281 [64 [28 [32 |24 | 65.62 | [E.341 |86 |56 |72 | 48 | 86,82
2,392 | 86 |48 [56 [24 [47.84 |[5.308 |86 (64 [72 [32 | 66.16 | [5.3%2 |86 [28 |48 | 64 | 86.84
2,400 [100 [ 48 |56 [28 |48.00 |[3.333 [72 [48 |64 [32 | 66,66 | [:.361 | 86 [24 |64 lo0 | 87,22
D.431] 72 |40 [64 (28 [48.62 | [5.345 |72 [86 100 |28 [66.90 | [:.375 | 65 |28 |2 | 24 | 87.50 9
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4,444 inches to 7.83%8 inches TABLE OF LEADS 88.88 mm to 156,76 mm

English leads based on " pitch table screw. Metric leads based on 5 mm pitch table screw
Ratio of lead 1:40
Two idlers or none produce right hand helix, One idler gives left hand helix

Use any gears as idlers to make up centre distance as necessary
CHANGE GEARS SUPPLIED 24, 24, 28, 32, 40, 48, 56, 64, 72, 86 and 100 teeth
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L 44y | 72 (28 | 56| 64 88.88] |5.357| 64 | 24| 28 | 40 [107.14] 16.563 | 64 |24 32| 56 |131,26
4,465 | 86 |24 |40 | 64 | 89.30] [5.358[100 | 72| 86 | 64 [107.16] [6.6%5 | 86 |32 | 56 [100 132,90
4,466 | 86 |32 | 40| 48 | 89,32] |5,375/100 [ 40| 64 | 86 [107.50] [6.667 | 56 |28 | 48| 64 133,34
4,479 | 72 |24 |64 | 86 | 89,58] |5.400]100 | 24 32 | 72 [108,0 ]16.689 [100 |56 | 72| 86 133,78

4,480 1100 |32 |40] 56 | 89,60 [5.426] 86 | 28 | 24 | 40 [108.52] [6.697 | 6% |24 | 56 [100 |133,94
4,500 1100 |50 |64 72 | 90,008 [5.427] 86 | 56 | 48 | 40 [108,54| [6.698 | 86 |32 | 40| 72 [133.96
4,522 | 86 |28 | 721100 | 90,44 [5.444] 72 128 ] 40| 56 |108.88] [6.710 | 64 |24 | 48| 86 |13k, 38
4,537 72 |28 |48 56 | 90,74 [5.469]| 64 [ 287 52 [ 40 [109,38] [6.720 [T00 |48 | 40| 56 [134.%0
4,558 1 86 |28 140| 56 | 91.16] |5.486[100 [ 24 | 28 | 64 [109,72] [6.750 | 64 |24 | 40| 72 [135.00
4,572 (100 |64 |56 | 40 | 91.44) 15.556] 72 | 24 | 24 | 40 [111,12] |6.78% | 86 |28 | 48 [100 |135, 68
4,651 | 86 |24 |24 | 40 | 93.02] [5.581] 86 [ 24| 32 | 64 111,62 [6.806 | 72 |28 | 32| 56 [136.12
4,667 | 48 |32 (40| 28 | 93,.34] [5.582] 86 | 24 | 24 | 48 [111.64 6.825 | 72 |32 ] 56| 86 [136,50
4,687 64 |24 32| 40 | 93,74] |5.600[100 | 24 [ 24 | 56 [112.0 | [6.857 | 40 |24 [ 28 32 137,14
4,688 [100 |72 |86 56 | 93.76] |5.625] 64 | 24 | 32 [ 48 [112,50] [6.880 [100 |32 | 40| 86 137.60
4,762 | 72 |24 |28 | 40 | 95,24] [5.698] 86 [ 28 | 32 | 56 [113.96] [6.94% | 72 |24 | 48 [100 138,88
4,778 [100 |40 [72| 86 | 95.56] |5.714| 72 | 24 | 28 | 48 [114,28] [6.945 | 72 |28 56 1100 [138,90
4,784 86 |32 [56] 72 | 95,68 |5.733/100 [ 32| 48 | 86 |11k, 6.968 | 72 |28 | 48 86 |139.36
4,785| 86 |24 |28 | 48 | 95.70] [5.759| 64 [ 24 [ 56 [ 86 [115,18] [6.977 | 86 |40 [32] 48 139,54
4,800 1100 |24 |24 | 48 | 96,00] [5.760[100 |32 [ 40 | 72 [115,20] [7.000 | 40 2% | 24 | 28 [140.0
4,821 64 [24 |56 | 72 | 96,42] [5.788] 86 [ 56 | 72 | 64 |115,76] [7.111 | 72 |32 [ 40| 64 142,22
4,861 | 72 128 [32] 40 | 97,22 [5.814] 86 [ 32| 64 100 [116,28] |[7.143 | 64 |32 | 28 | %0 142,86
4,884 | 86 |56 | 64| 48 | 97.68] [5.833] 48 | 24 [ 24 | 28 [116,66] [7.167 [ 72 [24 | 40| 86 [143,34
4,898 | 56 |32 |28 | 24 | 97.96] [5.861] 86 [28 | 40 | 72 [117,22] [7.176 | 86 |24 [ 28] 72 [143.52
4,900 1100 |28 |32 | 56 | 98.00] [5.926] 72 |32 [ 48 | 64 [118,52] [7.200 100 |24 | 24 | 72 |14k, 00
4,914 100 [32 [56 | 86 | 98.28] [5.952]| 72 [24 | 56 100 [119.04] [7.268 | 86 |40 | 6% |100 145,36
4,961 | 86 |32 |48 | 64 | 99,22 [5.954] 86 |32 | 40 | 64 [119.08] [7.292 | 6% (40 |48 56 |145.8%
4,978 1100 |64 | 72| 56 | 99.56] |5.972| 72 | 24 [ 48 | 86 [119,44] [7.31% 100 [32 (28 64 146,28
4,984 | 86 | 24 | 561100 | 99.68] |5.980| 86 |40 | 56 [ 72 (119,60} [7.326 | 86 |28 [ 32| 72 [1%6,52
.000] 56 [ 28 [24] 24 [100,00] [6.000] 56 [28 | 40 [ 48 [120,00] [7.347 [ 56 24 [ 28| 48 146,94
5.017[100 | 28 [ 48[ 86 [100,34| [6.020[100 |28 | 40 |86 [120,40 371 100 [48 | 56| 86 |[147,42
5.023| 86 |24 | 40| 72 |100,46] 16,077 72 |28 | 64 000 [121,54] |7.372 [100 |24 [ 28] 86 147,44
5.040 1100 [28 [40] 72 [100,80] |6.,122| 56 |24 | 28 | 40 [122,44) [7.408 [ 72 |32 [ 24| 4o [148.16
5.080| 72 |32 |56 | 64 |101,60] [6,125| 64 |28 | 40 | 56 |122,50]| [7.442 | 86. |24 | 24 | 64 |148,8%
.088 ] 86 [28 | 64100 [101,76] |6.143]100 |40 | 56 | 86 [122,86] [7.465 | 72 [40 | 64 | 86 |149,30
5.105 | 64 |56 |48 | 28 [102,10] [6.171[100 |48 | 56 | 72 |123,42| [7.467 [100 |28 | 24 | 64 [149.34
5.119 ] 72 |24 156 | 86 [102,38] [6.172[100 |24 [ 28 | 72 [123,44] [7.500 [ 64 [2% | 24| 48 [150.0
5.120 1100 |32 |40 | 64 |102,40] [6.202] 86 [32 | 24 |40 |12k, 04| [7.525 [100 |28 (32| 86 [150.5
2.142 1100 |40 |56 ] 72 [102,84] [6.222] 72 28 [ 40 | 64 |124 44| [7.597 | 86 (28 | 24| 56 [I51.0%
5.143 | 40 |24 |28 | 24 1102,86] [6.250] 64 |40 |24 |24 [125,00] [7.619 [ 56 |32 | 48| 6k [152.38
5.160 100 |24 40| 86 [103,20] |6.279] 86 |48 | 64 | 72 [125,58] |7.020 | 72 |24 (28| 6& 152,40
5.168 | 86 |32 |72 100 [103.36] [6.300[100 [28 [32 |72 [126.00] [7.64% 100 [6% | 72| 86 152,88
5,185 | 72 |32 |24 | 28 [103.70] [6.350] 72 |32 |28 |40 [127,00] [7.657 | 64 |28 | 32| 56 [153,14
5.186 | 72 [28 [48 | 64 [103.72] [6.379] 86 [24 |28 |64 [127.58] [7.679 [ 56 |24 | 48| 86 153.58
5.209 | 72 |24 |64 100 [104,18] |6.400[100 |24 |24 |64 [128,00} [7.680 100 |48 [%0| 64 153.60
5,210 | 86 [28 [40 [ 64 [104,20] [6.429| 32 [2& |28 |24 [128,58 7.714 [ 56 |24 |40 72 [154,28
5.226 [ 72 [28 [64 [ 86 [104,52] [6.450 [100 |48 | 64 |86 [129,00] [7.752 [ 86 32 | 48 {100 [155, 04
5.233 [ 86 [40 |64 | 72 [104,66] [6.460] 86 |40 | 72 100 [129,20 7.778 | 48 [28 [ 24| 32 [155.56
5.250 | 40 |28 |32 | 24 105,00 [6.482 [ 72 [40 [48 [56 [129,64] [7.813 | 6% |24 | 48 [100 156,26
5.316 [ 86 |32 [28 [ 40 [106,32] [6.512 | 86 |24 |24 |56 1130.24 .815 | 86 (48 | 40| 56 [156,30
10 333 100 [32 124 |40 1106,66] 16,534 [100 [28 {24 [56 1130.68] [7.838 | 64 |28 | 48] 86 156,76




7.875 inches to 13,611 inches TABLE OF LEADS 157.50 mm to 272,22 mm

English leads based on 1" pitch table screw, Metric leads based on 5 mm pitch table screw
Ratio of lead 1:40
Two idlers or none produce right hand helix, One idler gives left hand helix,

Use any gears as idlers to make up centre distance as necessary
CHANGE GEARS SUPPLIED 24, 24, 28, 32, 40, 48, 56, 64, 72, 86 and 100 teeth
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7.875 | 64 |28 | 40 | 72 |157.50 <598 | 64 | 40| 56 | 86 (191,96

7.936 | 72 | 32| 56 [100 [158,72
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-0001100 [ 52 24 172 1192.001 [11,429] 28 | o4 | 24| 32 [298 58
7.963 172 152 | 48 | 86 [159,26] [9.643[ 56 |24 [ 32 [72 (192,86 [11.467[100 | 32 | 24 | 86 229,34

24 | 24 | 72 |225,00

9
9
9
7,974 186 | 40| 28 | 48 [159,48] [9.675[100 | 72| 64 |86 [193.50] [11.518] 64 | 24 | o8 86 [230,36
8,000[100 | 40| 32 | 64 [160.0 | |9,690] 86 [40[ 48 100 [193,80 11,520/100 | 64 | 40| 72 [230,40
9
9
9

8,035| 64 | 40| 56 | 72 [160,70| [9,723 | 48 |28 o4 | 40 [194,56][11 574 72 | 40| 48 [100 [231,48
8,063 | 64 | 24| 40| 86 [161.26] [9,768 | 86 | 56| 48 | 72 [195.3 11,629| 86 | 24 | 24 (100 [232,58
8,102 | 72 | 28| 48 ]100 |162,04| [9.796 56 | 24 | 28 | 64 |105.02 11,667 48 | 24| 24| 56 [233,34
8,140/ 86 | 40[ 3256 [162,80| [9.828 [100 | 32| 28 | 86 [196.5 11,719| 64 | 24| 32[100 [234,38
8.163| 56 | 32| 28 [ 40 [163,26| [9.844 | 64 | 28| 32 | 72 [196.88 11,721| 86 | 56 | 40| 72 | 234,42
8,167 | 48 | 28| 40 [ 56 [163,34| [9.921| 72 | 40| 56 [[00 [198. 45 11,757| 64 [ 28] 32| 86 [235,14
8,229 1100 | 52| 28 | 72 |164,58| [9.923 | 86 | 32| 24 | 64 |198.46 11,905| 72| 24| 28100 |238,10

8,306 | 86 | 40| 56 [100 |166,12 2954 | 72 | 40| 48 [86 (199,08 [11, 9Lk 72 | 24 | 24 | 86 [238,88

8,333 | 48 | 24| 24 | 40 [166,66 9.967 | 86 | 48] 56 100 (199,34 11,960/ 86 | 40| 28] 72 [239.20
8,334 | 56 | 28| 24 | 40 166, 68 968 | 86 | 24| 28 100 (199,36 12,000| %0 | 24| 24| 48 | 240,00

8.361| 72 | 28| 40| 86 [167.22| ho.000] 48] 24 28| 56 200.0 ||12,040[100 | 56| 40| 86 240,80
8,372 | 86 | 24| 24| 72 |167, 44 10,033/100 | 28| 24| 86 |200,66][12.153] 72| 28] 32 (100 | 243,06
8.400 /100 | 28| 24 [ 72" [168, 00 10,046| 86| 48 40| 72 [200,92] [12,245 56 | 40| 28| 48 [ 24%,90
8,437 | 64 [24] 327172 [168,74| ho.o78] 64 24 32| 86 [201,56| 12,250 40 | 28 32| 56 | 245,00
8,506 | 86 [ 32| 28 | 6& [170,12] ho. 080|100 56| 40| 72 [201,60][12,286]100 | 40| 28 | 86 245,72
8,532 | 72 | 40| 56 | 86 [170,64| ho,159] 72| 32| 28] 64 203,18 112,343/100 | 48| 28| 72 [ 246,86

8,534 |100 | 32| 24| 64 [170.68] no,175] 86| 28] 32 [100 203,50] [12,403| 86 | 40 | 24 | 64 | 248,0
8,572 | 56 | 24| 32| 64 [171.44] L0,209] 64| 28] 24 56 1204,18| [12,444] 72 [ 56 | 50| 64 248,88
8,572 | 56 | 24| 24 | 48 [171,44] ho,238] 72| 24| 28] 86 204,761 112,500] 32 [ 24| 24| 40 | 250,00
8,000 /100 | 24| 24 | 86 [172,00] 10,286] 40| 24| 28] 48 205,721 112,542 48 28| 40| 86 | 250,84

8,640 (100 | 48| 40| 72 1172,80| 10,320/ 100 48 40| 86 |206,40! [12,558] 86 | 48 32| 72 [251:%
8,681 | 72 | 40| 64 100 [173.62]| o 336] 86| 64| 72100 206,72| [12,600[100 | 56 | 32 72 1252,00
8,682 | 86 | 28| 24| 64 [173,64 10,370| 72| 28| 24| 64 207,401 112,698| 72 | 40| 28] 64 | 253.9
8,721 | 86 | 24| 321100 [174.42| ho 371 72| 56| 48| 64 [207,42 12,758| 86 | 48| 28| 64 |255.1

8,750 32 | 24| 24| 28 [175,0 | 0,417 72| 24 32 1100 |208,34| [12,798] 56 | 40| 48| 86 | 255.96
8.929 [ 56 [ 24| 481100 [178.58| [10.%19] 86 56] 40| 64 [208,38| [12,800]100 | 56 28| 64 1 256.0
8,930] 86 | 48] 40| 64 [178,60| [10.%51 72| 28| 32| 86 [209,02|[12,857] 64 | 32| 28] 72 |257.14

8,959 56 | 28| 48| 86 (179,18 10.467| 86 [ 40| 32| 72 209.34] [12,858] 32| 24| 28] 48 [257.1

8,960100 | 56| 40| 64 [179,20| [10.500] 40| 2% 32| 56 [210,00|[12,900[100 [ 48| 32| 86 | 258,00

9,000 40 | 24| 32| 48 [180,0 | [10.631] 86 40| 28| 64 [212,62|[12,963] 72 | 40| 24 56 |259.2

9,044 | 86 | 56| 72 |100 [180.88| [10,667] 72 [ 48| %o 64 [213.34|[13,020] 64 | 40 | 48 (100 | 260,40
9,074 | 72 [ 28] 24| 56 [181,48 10,713 32 24| 28| 40 |21k, 13,024 86 | 48 | 24| 56 | 260,48
9,115] 64 [ 28] 48100 [182,30| [10,714] 56 %o 32| 48 [214,28]|13,062] 56 | 32| 28| 64 | 261,24
9,143 | 56 | 32| 40| 64 [182,86] 10.750] 48| 24| 4o 86 [215,00] [13,082] 86 | 72| 64 [100 | 261,64
9,214 56 | 24| 40| 86 184,28 10,800/ 100 48| 32| 72 216,00 13:125] 48:1- 2817324 72 262,50

9.,260] 72 | 32| 481100 [185,20| 10,853 86| %0 24| 56 [217,06][13,163] 56 | 24 | 28| 86 |263.9

9,3021 86 | 40| 24 | 48 |186,04] 10,937] 64| 40| 32 56 |218. 74 13,289] 86| 32| 28100 | 265.78
9,303| 86 | 40| 28| 56 1186,06] [10,972[100 | 48] 28| 64 [219. 44| [13.333] 48| 24| 24| 64 266, 66

9,333 | 48 28| 40| 64 [186,66] 11,021] 56| o4| o8 72 220,421 113,393| 64 | 48 | 56100 | 267,86

9,334 40 | 28| 24| 32 1186,68) [11,057/100 [ 72] 56| 86 |221.14| [13.396] 86 | 64| 40 72 |267,92

9.375] 64 | 40| 52| 48 [187,50 N1,111[ 481 32| 24| 4o |222.22| [13.437] 56 28] 32] 86 268,74

9,406 64 | 28| 40| 86 |188.12) 11,160] 64| 40| 56 [100 |223.20 13,438] 64| 24| 24| 86 | 268,76

9,524 | 48 | 32| 28 | 40 [190,48| 11,163] 86| 32| 24 72 |223.26|-|13.500] 40| 24] 32| 72 270,00

9,556 72 | 32| 40| 86 [191,12| [11,198] 64| 40| 48 | 86 223,96 |13,566| 86 | 28| 24100 | 271,32

9,691 86132) 28] 72 [191,38] 11,200]100] 48] 24| 56 [204,00] [13,611] 48] 28] ou] 56 272,22] 11
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TABLE OF LEADS

273 mm to 514.4 mm

English leads based on

4" pitch table screw,

Two idlers or none produce right hand helix,

Metric leads based on 5 mm pitch table screw
Ratio of lead 1:40
One idler gives left hand helix

Use any gears as idlers to make up centre distance as necessary

CHANGE GEARS SUPPLIED 24, 24, 28, 32, 40, 48, 56, 64, 72, 86 and 100 teeth

L 2| ala 2] gH) E|=f|5|5 23 4, ¢ (55| 5]54] o
£ £ S8 | Wheels | O e 5.& (98 [ Wheels [ O:so [:iig S oso. Wheels 0 o finDiing
523 |23 | Chnes |23 | 5838 || 283 | 23| G | 2% | 283 || 283 | B3| e | B3 o83
S2f |33 or (3| LR8I S5 |28 SEOe 153 | A28 | 228 |33 | Cane | o2 EE{
E:é Quadrant 358 gz8 Quadrant B3¢ 39 Quadrant E.’,§
sex A 8 | c D S d P~ A Bfrie D - o Sl A Bulie D oot
13,650 | 72 |32 | 28| 86 [273,00]016,333| 40 |28 | 24 | 56 [326.66] [19.687| 6 56 [32] 72 [393.74
15,672 | 64 |28 | 521100 |273.%4] 116,456 [100 |64 | 28 | 72 [329.12] [19.840] 72 [%0 |28 100 |30 8
13,713 | 56 |48 [ 40| 64 |274,26] 16,612 86 |40 | 28 [100 |332.24] [19.908] 72 |40 |24 ] 86 398,16,
13,715 | 40 [24 28] 64 [274,301 116 667 48 |40 | 28 | 56 |333.34] [19,934 | 86 |48 |28 1100 398,68
13,760 100 | 64 | 40| 86 |275.20| 16,722] 72 |56 | 40 | 86 334,44 [20,00 | 48 |32 [24 | 72 [n00.0
13,889 | 72 | 24 | 241100 |277,78] 16,754 | 86 |48 | 24 | 72 |33k4.88] [20.07 (100 |56 |24 86 [401,4
13,933 | 72 |56 | 48] 86 |278.66|[16,797] 64 [40] 32 86 |335.94] [20.00 | 6% |72 156|100 |x0l.8
13,935 [ 72 |28 | 24| 86 |278.70] 16,800 100 56 | 24 | 72 1336,00] |20.16 | 64 |72 (48] 86 [403.2
13,953 | 86 [ 40 [ 24] 72 [279,06 16,875| 64 (48| 32| 72 (337,50} [20.35 | 86 [56 [32 100 |407.0
14,000 | 40 |24 | 24] 56 [280.00][17,062] 72 |40 | 28 | 86 341,241 120,41 | 56 |32 |28 |100 [408.2
14,063 | 64 [40 [32] 72 [281.26] [17.1%1] 56 |48 32 | 64 [342,82]'120,42 | 32 [28 [24] 56 [n08. 14
14,286 | 28 | 24 | 24| 40 |285,72]|[17.143| 32 |24 | 28 | 64 342,86] 120,48 | 56 |64 (48| 86 |409.
14,335 | 48 |32 | 40| 86 |286,66] (17,144 28 [24 | o4 | 48 |342,88] [20.57 | 56 |64 |40 72 4114
14,352 | 86 | 48 | 28| 72 |287.04]|[17.200(100 | 64 32| 86 |344,00] 20,74 | 72 [56 |ou| 64 |n14.8
14,400 |100 | 48 | 24| 72 288,001 117,275 64 |72 | 56 | 86 345,50 [20.83 | 72 |48 |32 100 [416.6
14,536 | 86 | 40 | 32100 [290,72][17.361] 72 |40 | 32 [100 |347.22| [20.90 72 |56 |32 |86 [418,0 |
14,583 | 48 | 40 | 32| 56 |291,66] 17,364 [ 86 |56 | 24 | 64 |347.28 20,93 [ 86 [72 [40 100 [418.6
14,584 | 32 [ 28 | 24| 40 [291,68] 17,442 86 |48 | 32 [100 |348.84] [21.00 | 40 |48 32 | 56 [420,0
14,651 | 86 | 56 | 32| 72 [293,02]17,500 32 |24 | 24| 56 350,00 [21.33 | 72 [86 [56 [100 |426.6
14,694 | 56 [ 32 | 28] 72 |293,88][17.550 56 |32 | 28 | 86 351.00) 2T, 53 [ 56 |48 |40 100 [498.6
14,743 1100 | 48 | 28| 86 | 294,86] (17,778 48 |32 | 24 | 6% [355.56] [21.50 | 40 |24 |24 | 86 430, 0
14,815 | 72 | 40 | 24| 64 |296,30||17,858] 56 |24 | 2% 100 |357.16 21,88 | 64 |56 |40 [100 [437,6
14,880 | 56 | 40 | 48100 |297.60|[17.917| 64 |32 | o4 | 86 358.34) |21.9% | 56 |40 [28 | 86 [438,8
14,884 | 86 | 56 | 28| 64 |297,68][17.918| 48 [24 | 24 | 86 |358.36| [22.04 | 56 |48 |28 | 72 440,8
14,931 | 72 [ 40 [ 32] 86 [298,62][18.000] 40 |24 | 24 | 72 360,00 .11 100 [72 (28186 (42 .0
14,933 [100 | 56 | 24 64 |298,66|[18.229| 48 [28 | 32 (100 [364,58| 22,22 [ 72 [64 [40 100 |4kk k4
14,950 | 86 | 72 | 56 (100 [299,00]]18,285| 40 |32 | 28 | 64 |365,70| [22.40 | 48 |40 [32 | 86 |x48.0
15,000 | 32 | 24 | 24| 48 | 300,00f]18,367| 56 |40 |28 | 72 [367.34] 22,50 | 64 [48 [24 [ 72 |450.0
15,050 [100 [ 56 [ 32] 86 |301,00]|18.428| 40 |24 | 28 | 86 |368,56| [22.86 | 28 (24 [o4 | 64 |457 2
15,238 | 72 [ 48 | 28] 64 |304,76]]18.519| 72 |32 | 24 |100 [370.38] 22.93 100 [64 |24 | 86 458, 6
15,239 | 48 [ 32 [ 28| 64 |30%,78](18.605| 86 |64 | 40 [100 [372.10] R3.0% | 48 [72 [56 | 86 460, 8
15,306 [ 56 [ 24 [ 28100 [306,12]|18.663] 72 [86 | 64 [100 [373.26] 3.14 [ 72 |40 [2% oo 462, 8
15.357 | 48 [ 24 [ 28] 86 |307.14|[18.667| 40 [28 | 24 | 64 373,34 23,26 |86 |64 (32 lon les o
15,429 | 56 [ 48 [ 40| 72 [308,58][18,750] 40 [24 | 32 [100 [375.00| p3.33 |48 [56 [32 | 64 |466.6
15.480 |100 | 72 | 40| 86 |309.60][18,750| 48 |40 | 32| 72 [375,00| 3,44 | 64 |72 |48 100 |468.8
15,504 | 86 | 64 | 481100 |310,08][18.812] 40 [28 | 32| 86 |376.24| [23.52 | 64 |56 |32 | 86 470,.4
15,556 | 72 [ 56 | 32| 64 |311,12]|[19.048] 28 [32 | 24 | 40 [380.96| [23.81 |56 |64 |48 100 [476.2
15,625 | 64 |24 | 241100 |312,50)[19.111] 72 [64 | 40| 86 |382.22| [23,89 | 72 |64 |32 | 86 477.8
15,677 | 48 |28 [ 32| 86 |313,54][19.136] 86 |64 | 28| 72 |382,72] 24,00 | 48 |72 |40 | 64 4800
15.750 | 40 |28 | 32| 72 |315,00}]19.197| 56 |40 | 32| 86 [383,94| RP4,19 |64 |72 |40 | 86 |483.8
15,873 | 72 | 64 | 56100 |317,46][19.200[100 [64 | 24 [ 72 [384,00| R4.31 | 72 [56 32 (100 |486,2
15.87% | 72 |32 | 28 /100 |317,48][19.285]| 56 (48 [ 32| 72 [385,70| R4.57 56 |64 |40 | 86 [491.4
15,925 [ 72 |64 [ 48] 86 [318,50]]19,.286] 32 |24 [ 28 72 [385,72| P4,88 | 48 [86 |72 100 1497.6
15,926 | 72 |32 | 24| 86 |318.52]]19.350(100 |72 | 32| 86 |387,00] 5,00 | 48 |40 |2k | 72 500, 0
16,000 | 40 [24 [24[ 64 [320,00]|19.380] 86 |40 | 24 [100 [387,60| B5.08 | k0 |28 |o% | 86 501, 6
16,071 [ 56 [40 [32[ 72 [321,42][19,444] 24 [28 [ 24| 40 [388,88| P5.09 | 48 |56 |40 | 86 |501.8
16,125 | 40 [24 [32] 86 [322,50|[19.531] 64 [40 | 32100 [390,62| P5.51 | 56 |40 |28 Moo 510,2
6,204 | 72 128 [ 24100 [324,08][19.535]| 86 [56 | 24 | 72 (390,70 .60 48 [40 [28 [ 86 [512.0
16,280 | 86 |56 | 40100 [325,60][19.590] 56 |48 [ 28 | 64 [391,80 52.71 56 |48 |24 |72 [514,2
16,327 | 56 40 | 28] 64 [326,54|[19.656]100 |64 | 28] 86 [393.12] P5.72 | 28 |24 |24 | 72 i




23,80 inches to 92,14 inches TABLE OF LEADS 516 mm to 18L0.8 mm

English leads based on 4" pitch table screw, Metric leads based on 5 mm pitch table screw,
Ratio of lead 1:40
Two idlers or none produce right hand helix, One idler gives left hand helix

Use any gears as idlers to make up centre distance as necessary

CHANGE GEARS SUPPLIED 24, 24, 28, 32, 40, 48, 56, 64, 72, 86 and 100 teeth

3 Lo 23 £ £ |82 6|6 | 23 £ g 22 23 E
g ; SE_ Wheels ngu‘ e S g e Sf.,_ Wheels S:Eo e E g ; g“% Wheels gi ] E
583 | 32| S |35 | 283|583 (32| See | BS | 303 [583 |Ee | onve | wi] %33
ata I8 _ |2 2581 1228 |38 G sz | 853 ]||235 |£3 £z| 85%
B¢ £ ¢ Qfa:lar;nt 3a ;g £ is =F Qundrant | > 2 §'§ £ 358 3r Q.ﬁﬁar:m 20 g_g f{
] A B c D 315 — o A B c D jn‘:’ﬁ —e v A B c D jé’ﬁ
25,80 [100] 72| 24| 86 |516.0] P4.55 |56 | 72| 32| 86 |691.0] k8,38 | 40 |72 |32 86 | 967.6
26,04 | 48| 40 | 32100 [520,8] P4.72 | 48 | 40| 24100 [694.4] 18,61 | 48 |56 |24 [100 | 972.9
26,16 | 86| 72 | 32100 |523,2| 4,88 |86 |72]| 24[100 |697.6] o, 14 | 40 |64 | 28] 86 | 982.8
26,25 | 48] 56 [ 32| 72 1525,0| 5.00 |48 [56] 24[ 72 700.0| |.9,77 | 72 |86 | 24 [100 995.4
26,33 48 1 28| 86 |526,6] 5.10 |56 | 64| 28| 86 |702.0| 50,00 | 40 |56 |28 100 [1000.0

281100 |531.6| B5.16 |64 [ 72| 321100 |703.2| 50,17 | 40 |56 | 2k | 86 [1003.4
56 | 28| 64 [533.4| 5.56 |24 [32] 24| 64 [711,2| [51,19 | 28 |40 |24 | 86 1023 8
72 | 48 1100 |535.8] 5.71 |56 | 6] 32100 [714.2| 51,43 | 32 |64 |28 | 72 10286
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26.88 | 64| 56 | 28] 86 [537.6] 5.72 [28 | 24| 24100 [714.k| b2, 50 | 32 [56 |24 | 72 1050.0
27.00 | 40| 48 | 32| 72 [540.0| P5.83 | 48 | 64| 32| 86 |716.6| (53,33 | 28 |56 | 24 | 64 1066.6
27.13 | 86] 56 | 24 [100 [542,6| [36.00 |40 [ 64| 32| 72 [720.0| [53.57 | 48 |72 | 28 [100 1071 4
27.22 | 2k| 28 | 24| 56 [544.4| P6.46 | 32 | 56| 481100 [729.2| [53.75 | 32 |48 |24 | 86 [1075.0
27.30 | 72| 64 | 28| 86 [546.0| [p6.86 | 40 | 48| 28| 86 [737.2| [54.85 | 56 [86 |28 [100 1097.0
27.34 | 64] 56 [ 32100 |546.8| [37.0% | 72 | 64| 24 (100 [740.8| [55.28 [ ko 72 (28] 86 [1105,6
27.43 | 40| 48 | 28] 64 |548,6] P7.33 |72 [ 86| 32100 |746.6| [55.56 | 2& |32 |24 |100 11119
27,64 | 56] 72 [ 40| 86 |552,8| [37.50 |40 [ 72| 48[100 [750.0| [55.99 | 6& |86 |24 [100 1119 .8
27.78 | 72| 64 | 32100 [555.6| P7.63 [ 40 |56 32| 86 [752.6| [56.25 | 40 |72 |32 [100 1125,0
27.87 | 72] 56 | 24| 86 [557,.4] [38.10 [ 28 | 40| 24| 64 [762.0| [57.14 | %0 [6% |28 100 1142,8
28,00 | 48| 86 | 64 (100 |560.0| 38.39 |56 |86 | 40100 |767.8] [57.33 | 40 |64 |24 | 86 1146.6
28,13 | 64| 72 | 40[100 [562,6] 58.57 |32 |48 28| 72 |771.4] [58.33 | 40 |56 | 2% 100 [1166.6
28.57 | 40| 64 | 56 [100 |571,4f P8.89 |24 [ 40| 24| 56 |777.8] |59.53 | 28 [40 | 24 [100 [1190.6
28,67 | 48[ 64 [ 40| 86 |573.4] P9.49 |56 | 72| 28| 86 [789.8| [60.00 | 32 |64 |24 | 72 1200,0
29.17 | 48| 56 | 40 /100 |583,4| 40,00 |48 64| 24| 72 |800.0| |61.43 | 28 |48 |24 | 86 1228 6
29.39 [ 56| 64 [28] 72 [587.8] [40.18 |56 | 72| 32100 |803.6| [62.22 | 24 |56 |24 | 64 1244 4
29.76 | 48| 40 | 28 100 |595.2f (40,31 |48 72| 32| 86 |806,2| [62.50 | 32 |48 |24 100 1250 .0
29,86 | 72| 86 | 40 /100 |597.2] 40.82 |56 | 64 | 28 100 [816.4| [62.71 | 32 [56 |24 | 86 1254'2
29,90 | 86| 72 | 28 /100 [598,0] [40.95 [48 | 64| 28| 86 |819,0| 63.99 | 56 |86 |24 100 1279:8
30,00 | 32| 48 | 28| 56 |600,0] 40,96 |28 |32 | 24| 86 [819.2| [6%.29 | %o 72 |28 100 [1285,8
30,23 | 64| 72 | 32| 86 [604,6] |41, 1% |40 [ 64| 28| 72 820 4| 04,50 | 40 [72 [24 | 86 [1290,0

32 | 24| 64 [609,.6] l:1.67 |48 [64 | 32 100 833,.4] 166.67 | 40 |64 |24 100 13334
48 | 28 1100 [612,2 E.Sl 48 |56 | 24 | 86 |836,2] [67.19 | 40 [86 |32 100 1343,8
24 | 86 [614,2] 1.99 [64 |86 32 100 [839,8] 168.57 | 28 |64 |24 | 72 1371,4
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30,72 24 | 24 | 86 |614,4| 2,00 [40 [56 | 24 | 72 [840.0| 69.11 | 32 |72 |28 | 86 1382 2
50,86 | 40| 48 | 28| 72 1617.2] 2,66 |72 |86 | 28 100 |853,2| [69.4% | 24 |40 |24 [100 1388.8
31,01 | 86| 64 | 24 100 [620.2| [52.86 |40 |48 | 28 [100 857.2] [70.00 | 24 |56 |24 | 72 |1400,0
51,11 | 48] 56 | 24 | 64 [622.2} |45,00 |40 |64 | 32| 86 |860.0| FL.53 | 28 [48 |2 100 14286
31.25 | 64] 56 [ 28 100 [625.0| [43.75 [%0 [56 | 32 [100 875.0] [71.67 | 24 |48 |24 | 86 14334
31,35 | 48| 56 | 32 | 86 1627.0] a4, bk |24 |40 | 24 | 64 888,8| [72.92 | 32 |56 |24 [100 |1458, 4
31,36 | 32| 28 | 24 | 86 1627.2| [44.64 |32 |40 | 28 100 892,8] [74.65 | 48 [86 |24 (100 1493,0
51,50 | 40| 56 [ 32| 72 [630.0| [s4.79 |48 (86 | 40 100 895,8| [75.00 | 40 [72 |24 [100 [1500.0
31,75 | 28] 64 | 721100 [635.0] }s5.00 [32 [56 | 28 | 72 [900.0l [76.39 | 2 [4& |24 1100 1527.8
51.85 | 72| 64 |24 | 86 637.01 i5.72 |28 (48 |24 | 64 |914.4| [76.77 | 40 |86 |28 [100 1535 4
51,99 [ 48] 86 | 56 [100 1639.8] [:5.92 56 |72 | 28 loo [918.4| [B0.00 | 24 [64 |24 | 72 1600, 0
2,00 [ 4056 28| 64 1640,0] 146,07 [48 [72 |28 | 86 [921.4]| [B0.36 | 32 |72 |28 00 1607.2
2,14 | 40| 72 [56[100 |642,8] 1:6.67 [32 |56 | 24 | 64 [933.4| [B0.63 | 32 |72 |24 | 86 1612,6
2,25 [ 40]72 48|86 |645,04(:6.88 [48 [72 [32 100 [937.6| B1.91 | 28 |64 |24 | 86 [1638.2
2,41 [ 72]56 | 24100 [648.2] 1:7.62 |48 [64 |28 oo [952.4] B3.33 | 2& (48 |24 Moo 1666, 6
$53.33 | 40| 32 | 24 [100 1666.6) (:7.78 |48 [64 |24 |86 [955.6| [B3.61 | 24 (56 |2k | 86 1672 .2
53.59 | 40 86 | 64 [100 1671,8] }:7.99 |56 [86 |32 00 [959.8| [89.58 | 40 [86 |24 100 1791 .6
PB4.29 [ 28] 64 [48] 72 [685.8] |:8.00 |40 |64 [24 |72 [960.0] p2,1% | 28 |72 |24 | 86 [isko.8 13
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::l COLLAR SUPPLIED WITH DIVIDING HEAD

COLLAR SUPPLIED WITH MACHINE

O]

METHOD OF MOUNTING LEFT HAND DIVIDING HEAD
ON TO MILLING MACHINE TABLE

L



As the name implies the first function of a Dividing Head is to be able to
re-position the work piece by rotating it through a given angle, or through
a definite fraction of a complete circle so that if the operation is repeated

a succession of equally spaced slots or holes can be machined in 1t

DIRECT INDEXING - Although of limited application this is the simplest of
all methods, in that an indexing plunger engages directly a disc mounted on
the work spindle itself and having a circle of equally spaced holes or slots,
The Elliott 9", 10" and 12" Universal Dividing Heads incorporate this feature,
the disc having 24 holes so that this number of spaces, or any factor of 24

can be obtained direct,

Before applying direct indexing, move lever L1l (Fig.2) to the out position,
thus disengaging worm W (Fig.2) from worm wheel WW (Fig.2).
It is good practice to remove the direct indexing plate when it is not being

used, so that conflicting movements cannot be attempted simultaneously

FIGURE 2

15
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INDIRECT INDEXING - If the desired movement of the dividing head can be
obtained merely by turning the crank from one position on the hole plate to
another whilst the plate is locked stationary this is called plain or simple
indexing. The calculations involved are very simple, Suppose it is required

to cut a gear having 23 equally spaced slots in a cylindrical component, The
standard worm-gear ratio is 40:1, so one complete revolution of the work spindle
requires 40 turns of the crank, Therefore, to turn the spindle 1/23rd part

of a revolution requires 40/23 or 1,17/23 revolutions of the crank, The usual

standard hole-plates have circles containing the following numbers of holes:

35 k0 1138 1920
Al TR s e L T R 5 RS T
57 4890 S HE o B 0 T il

By using the second of the plates, adjusting the radius of the crank plunger

to the 23 holes circle, and setting the sector arm for 17 holes, one can proceed
to simple index the 23 spaces, moving the crank one complete turn plus the

17 holes at each movement. In this as in all indexing, care must be taken to
avoid inaccuracy due to backlash., If, when moving the crank, the operator
accidentally overshoots the hole which he intends to engage, the crank should

be moved back a considerable amount and then brought forward again so as to
approach the hole carefully and to engage without overtravel,

Stated arithmetically if the circumference of a workpiece is to be divided

into a number of equal divisions "n" and the corresponding movement of the

crank arm is "a" then = 40
n

Indexing Angles

It is obvious that as 40 revolutions of the crank give one complete revolution

of the spindle, one turn of the crank will give:

. o
.0
and 1/9 of a turn = r
Example: "Index 38°," Turns of the crank = %?‘ = 4 g i,e four complete turns
- S of crank
and 2° (four holes in an 18 hole circle giving 27)
To indéx to minutes, One turn of the crank = 9 x 60 = 540 mins.



Differential Indexing is normally used when a particular number of divisions
cannot be obtained by simple indexing. Let us take for example 61 spaces
which number does not appear in our simple indexing table on Page %.

To simple index we require to make 40/61 turns of the crank which cannot be
done with standard plates., We choose a number close to that which we wish to
index, e.g 60 spaces, This would require 40/60 turns of the crank which can
be achieved by taking 10 holes on the 15-hole circle or various obvious
alternatives, After 61 movements of the crank the work spindle would have
moved 1/60th of a turn beyond the complete circle, therefore gearing must be
arranged to transmit from the work spindle a suitable reverse movement to the

hole plate so as to counterbalance the overtravel,

To remove 1/60th of a revolution of overtravel will require 1/60 x 40 revs of
movement of the hole plate, on account of the worm gear ratio. A gear ratio
of 40:60 is thus required between the work spindle and hole plate, The change
gears supplied with dividing heads usually have the following numbers of
teeth:

PP A YO R T

ge .90 Gh. 79 86 . 100

Therefore to obtain the ratio 40:60 the gears 48/72 could be used with suitable

idlers,

To take an example in which the approximated number is larger than the actual
number of spaces required, let us suppose that it is necessary to index 57 spaces
and we decide to index for 60, Then 60 spaces requires 40/60 turns of the crank
per movement, which we can do quite well since 40/60 = 2/3, e.g 12 holes on the 18
hole circle., Now after 57 movements the work spindle will need a further 3/60th
of a turn to have completed a whole revolution, Therefore, to provide this
additional movement the hole plate must be advanced in the same direction as

the turns of the crank 3/60 x 40 turns during one revolution of the work spindle,
the gears 48:24 or 56:28 being suitable,

In these examples it has been possible to obtain the differential gearing by
single train and idlers. To take an example where compound gearing is required,
assume 73 spaces are required and it is decided to adopt 75 as the approximation,

17
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Differential Indexing (continued)

Then after 73 indexings a further 2/75th of a revolution would require to be
added to the movement of work spindle to complete the cycle, To supply this
the differential gearing would be 2/75 x 40 = 80/75. This cannot be done by a

single train of the standard wheels, so, factorizing, we obtain

80 lﬁ <o b 4 5 64 32
75 =15 = 3 X 5 for which we can use 58 X %0

The required gearing ratio can be evaluated by

the formula:

40

Differential gearing ratio = (A - B) X F
where A = The actual number of divisions required.
B = The number chosen for indexing purposes,
It B should be larger than A the formula becomes
Differential gearing ratio =(B-4) x %g

DETERMINATION OF NUMBER OF IDLERS, If the selected number is greater than the
actual number of divisions required, then the gearing must drive the hole plate
in the same direction as the crank movements, To do this a simple gear will
require one idler and a compound gear no idler,

If the selected number is less than the actual number of divisions required,
then the gearing must drive the hole plate in the opposite direction to the
crank movements, To do this a simple gear will require two idlers and a

compound gear one idler,

BLOCK INDEXING, In the examples which we have used it has been assumed that
the spaces would be cut consecutively., With the block system, however, which
is occasionally used in gear cutting the work is indexed an amount equal to
several spaces between cuts, Thus a 17 tooth gear might be cut by indexing
the 1st, 4th, 7th, 10th, 13th and 16th spaces and then continuing the process
for a second revolution to cut the 2nd, 5th, 8th etc, until after nearly three
revolutions the job is completed., The method is sometimes helpful when
cutting cast iron gears in one pass since the heat generated is distributed

more evenly along the circumference,




LOW LEAD ATTACHMENT

FOR MILLING LEADS DOWN TO 0,050" or 1 mm
WHERE THE WORK DIAMETER DOES NOT EXCEED 12 TIMES THE PITCH

The conventional set-ups for generating leads below 2" on English Machines or
40 mm with metric screws, demand a 'pick-up' of 5:1 or more in the drive from
the machine table to the Dividing Head worm and this can result in heavy
binding loads in the change gears, sometimes making it necessary to disengage
the power feed and perform the operation by manual rotation of the Dividing
Head crank, so that the table movement is actually transmitted back from the

head through what is now a reducing gear train,

There are on the market, some
very expensive devices, which
have been designed to overcome
this problem, but subject to

certain limitations as des-

cribed below, the ELLIOTT low
lead attachment shown in Fig,3

increases the scope of the
standard equipment for a very

modest cost,

FIGURE 3

With this arrangement the drive from the table screw is transmitted through the
standard change gears directly to the work spindle, and not through the worm gear,
Therefore, the worm must be disengaged when using this attachment. The result

is that a change gear set-up of 5:1 which would normally produce a lead of 2"

on English machines, now gives a lead of 0,050",(5 turns of the work spindle

for one revolution of the " pitch table screw), Conversely, a lead of 2" can

be produced with change gears set-up to give a reduction of 1:8 instead of a

pick-up of 5:1 this resulting in much better operating conditions,
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SHORT LEAD ATTACHMENT (continued)

The operator should note the following points
when setting up for short leads:-

1 If the lead angle of any thread which is to
be cut with a gashing cutter is less than
45", this cannot be accommodated by swivelling
the universal saddle of the milling machine,
The correct practice is to use a universal
milling head because ghis can be set to any
angle from zero to 90 whilst the worktable
remains square with the machine knee and
column (Fig.%)

2 When attempting to cut low leads either with
a normal dividing head set-up or with the help
of the ELLIOTT low lead attachment, it is
necessary to consider the resulting feed rate, FIGURE 4
Even the slowest feed rate available for
driving the machine table is likely to give an excessive rate at the
cutter if the work involves a short lead on a large diameter, For example —
to cut a 4" lead on a 13" diameter workpiece with a table feed of only 0,4
inches per minute - results in the thread being cut at 15 inches per minute,
If the diameter were 3 inches it follows that the cutting rate would be 30
inches per minute, which would be impractical on a ferrous material, As a
general rule therefore, the ELLIOTT low lead equipment is intended for cutting
pitches down to 0,05 inches or 1 mm on workpieces the diameter of which
does not exceed 12 times the pitch,

3 In order to obtain the best conditions the fastest acceptable spindle speed
should be used, so reducing the tooth loading on the cutter,
If the problem still persists it will be necessary to disengage the table
drive, re-engage the dividing head worm and perform the operation by hand
turning of the crank, as already described.

CUTTING HELICES., For spiral milling the hole plate is geared to the end of
the table screw as already described., Thus with the locating plunger engaging
any hole the crank must transmit the motion to the work spindle whilst the
table travels, At the end of a cut the table is returned to the starting
position, and the machine stopped so that the plunger can be moved as required

to index the work.

All standard universal milling machines of British or American manufacture are
fitted with a § in. lead table guide screw, Since standard dividing heads
contain a 40:1 reduction gear, it follows that with equal change gear ratio
between head and table screw one revolution of the chuck will require 40
revolutions of the screw, which gives the Standard Lead of 10 in, Metric

machines have a 5 mm pitch table screw giving a standard lead of 200 mm.



CALCULATION OF CHANGE GEARS, The determination of change gears for cutting
leads, which are in whole numbers and simple fractions of inches, when cutting

flutes in drills, etc, is easily accomplished., To cut a lead of 5% in,

Lead required _ 5in jp 21

Standard Lead =~ 10 in. - %0
. R e RO
VR kOl Bp s s s by 5

It is obvious that the standard change gears 56 & 24
64 ™ 40

would give the required ratio though this gear train

could not be set up for a right-hand helix, which requires

no idlers, because the 64 tooth gear mounted with the

24 tooth gear on the stud would foul either the nut, or spacing collar adjacent

to the final 40 tooth gear, The same gears are therefore used in the order

24
G X %g Any idler may be inserted in the train at a convenient

point to reverse the rotation of the work spindle for left hand helices,

In practice all the leads obtainable with the change gears supplied are listed
in ascending order on pages 8 to 13 and for most purposes it is sufficient to
select the lead which is nearest to what is desired, Where a more accurate
result is essential, a calculation as per the foregoing example should be made
so as to establish whether a mathematically exact solution can be found simply
by producing one or more special change gears, If this procedure still does
not result in a satisfactory solution, a computation based on continued

fractions should be made, this as described on Page 24,

The table slide is swivelled clockwise for left hand helices and counter—
clockwise for right hand helices by an amount equal to the spiral angle of
the helix, When the spiral .angle exceeds 30° the set-up becomes rather un-
satisfactory on account of the excessive swivel of the table slide, and it

is better to use a universal attachment so that the cutter spindle can be

set to the required spiral angle and the table remain in the normal position.
When the spiral angle exceeds 450 it is usually impossible to mill except

by this method. (Fig.b)
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Non standard Leads, In the event of a close approximation being essential this

can be done by resorting to continued fractions,

Ratio required in example = 27,557 : 10,000
10,000)27,557(2
20,000
7,557)10,000(1
1737
2,443)7557(3
7329
228)2443(10
2280
163)228(1
163
765)163(2
130
50 G i 7
2 i 9 10 1 2
R e gty * 3 ) s 124 361 , etc,
0 1 )| 4 41 45 131
Taking the ratio %%? we get %ﬁé x <10 In, “=27.5555 1in, Yead

representing an error of only 0,0015 in, in 27,557 in. which is entirely

negligible, but to do this special change gears would be required.

128 A xZ2x a0
R W i e i 36

The 40 tooth and 64 tooth gears are standard, but those containing 62 and 36 teeth
would have to be made for the purpose,

To perform the above calculation, first express the lead required divided by
standard lead as a vulgar fraction, viz, 27,557/10,000. Then divide the denomi-
nator into the numerator, the quotient being 2 and the remainder 7557. Now

divide the remainder into the divisor of the previous division and continue

the process ad lib,



Arrange the quotients as shown and beneath the first one write down that
quotient divided by one, In front of this fraction write % and develop the
succeeding fractions in the following manner,

To determine the numerator of the fraction beneath the second quotient

multiply the latter by the numerator of the preceding fraction and add to

the product the next preceding numerator. To determine the denominator of

the fraction beneath the second quotient multiply the latter by the denominator
of the preceding fraction and add to the product the next preceding denominator
(which in the first stage is zero). For instance, to find the fraction beneath

the fourth quotient:

Quotient x previous numerator = 10 x 11

Add the next previous numerator

and (10 x 11) + 3 = 113
Quotient x previous denominator = 10 x 4
Add the next previous denominator
and (10 x 4) + 1 = 41

TES fRhcling i Soe
41

The process is continued in the same manner to obtain further fractions., It will

be seen that each succeeding fraction represents a closer approximation to the

required lead than the previous one, and it only remains to choose a sufficiently

accurate fraction which will factorize suitably,
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WORM GEARS, Worm wheels may be milled with great accuracy (Fig.5), and the

method used is now being adopted for finishing worm gears which have been hobbed
in the usual manner, To produce them on the miller a hob should be made which,
before gashing, has a form identical with that of the worm, except that the outside
diameter is increased to cut the clearance at the root of the wheel teeth, The
gashes should be of a pitch fine enough to ensure that the hob can drive the

worm wheel, It may fit on the arbor in the usual way, may be made solid to suit
the spindle nose (or morse adaptor in case of International Standard spindle noses)
and arbor steady, or may be overhung from the spindle nose, according to the

diameter of the worm.

The wheel blank is set up between the dividing head and tailstock, and positively
located with the former for indexing. The machine table is swivelled and set

at an angle equal to the lead angle of the mating worm, the direction of swivel
being determined by the hand of the latter. A roughing cutter, which may be a

| standard involute cutter but should preferably be smaller than the hob diameter
and which represents a pitch not exceeding that to be cut, is mounted on the
machine arbor, the wheel blank being centred beneath it. A number of gashes,
corresponding to the number of teeth required in the worm wheel, are now cut to
a depth which must be left to the discretion of the operator. The gashes should
be deep enough to enable the hob to drive the wheel but no deeper, since they
must subsequently be completely cleaned out by the hob, The best way is to try
the hob by hand in engagement with the gashes,

Where the worm is very small it may be necessary to make a small gashing cutter
similar to a woodruff or tee slotting cutter, the sides being tapered according

to the pressure angle of the gears,




1 Workpiece 6 Machine Arbor Steady
2 Drawbar 7 Bearing pressed on to Hob
3  Machine Spindle 8 Mandrel
4 Morse Adaptor 9 Dividing Head
5 Hob
FIGURE 5

When the gashes are completed the hob should be mounted on the spindle, the
swivel slide brought back to the zero position, and the carrier removed so that
the blank and its mandrel can rotate freely between the centres, which must
now be suitably lubricated, The position of the hob relative to the boss face
of the blank should be carefully checked and the table locked, or, failing
that, the operator should ascertain that any backlash in the screw is taken
up relative to the direction of thrust from the hob, The hob is engaged by
raising the table and guiding the blank by hand into engagement, after which
the spindle is started up and vertical feed is applied, A refinement which is
worth adopting consists of moving the cross slide slightly towards and away
from the column whilst the final sizing is done, thus overcoming the condition
whereby a particular hob tooth always engages a particular wheel tooth at the

same point in the cycle,
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CAM MILLING, This operation requires either a vertical machine or a hori-
zontal model complete with vertical or universal attachment together with

an extended drive (Fig,6 Page 29) which allows the Dividing Head to be
positioned at a reasonably central point on the work table, Figure 7 (Page 29)
shows the set-up for milling a cam, in which the rise is directly proportional
to the angle through which it is turned, but in which the lead or total rise
for one complete revolution does not coincide with any table lead obtainable
by using standard change wheels, The procedure is to select a standard table
lead somewhat greater than the lead of the cam, and to set over both the
dividing head spindle and the axis of the cutter to such an angle that the
radial component of the table lead, or, in other words, the increment in the
centre distance between the cutter and the work for a complete revolution of
the latter, corresponds to the required cam lead, The diagram (Fig., 8 Page 29)
shows that

this angle is determined by Cos. &« = Lead of Cam
Lead of Table

If the contour of the cam is to change its lead at certain points the table
lead selected should be great enough to exceed the maximum cam lead, so thét
the various leads can be correctly generated by changing the angle of incli-
nation but without changing the gears,

The cutter should, in general, be the same diameter as the roller which is to
engage the cam. It should preferably have left hand helical flutes for right
hand cutting and vice versa so as to thrust towards the spindle nose, and the
length of the flutes must be sufficient to allow for the relative endwise

movement of the work as indicated by X in the diagram,
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MILLING CLUTCH TEETH. Dog clutches with either square or inclined driving
faces can be milled on a Universal Dividing Head or alternatively, if the
root area of the spaces is to be square with the bore, on a Rotary Table
provided with means of indexing. Most clutches of these types are designed
with an odd number of teeth, so proportioned that the milling cutter can pass
right across the face of the work to produce the leading flank on one tooth
and the trailing flank of another at one pass, When setting up to mill in-
clined faces it is important to ensure that one side of the cutter intersects
the axis of the clutch at a point halfway down the depth of the clutch tooth,

All clutches with inclined teeth will have a better disengaging action if

they are designed to be cut with the roots of the teeth inclined to the axis

so that when pairs are fully engaged the lines of the roots could be projected

to meet at a common apex point on the clutch axis, This is almost essential

in the case of vee tooth clutches and the set-up is illustrated in Fig. 11 (Page 31)
This technique however, increases machining time because the practice of taking

the pass right across the clutch diameter is no longer applicable,

The angle 8 is determined from the formula:

0
cos 8 = tan lig x cot cutter angle (included angle)
where
N = No, of teeth,



METHOD OF CUTTING CLUTCH TELETH

FIGURE 9

~ COMMON APEX

‘ & \\A CONTACT AREA
LT N SRR gl
: V
ke
CLUTCH| BLANK
SETTING CUTTER FOR INCLINED ROOTS FOR
TEETH WITH INCLINED FACES BETTER DISENGAGING ACTION
FIGURE 10 FIGURE 11
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ADJUSTMENTS AND MAINTENANCE

1, Angular adjustment of the head is effected by slackening the two
screws (m) and then swinging the main body on its trunnions to the
desired position, subsequently securely tightening the two screws,

2, Angular settings may be obtained from the graduations on the main
body.

3, When the head has been used with the spindle axis inclined it should
be reset in the horizontal position by clocking a test bar held in the
spindle taper,

4, Chuck adaptors and other work holders should be located on the out-
side diameter of the spindle nose which is threaded to enable these to be
screwed to the spindle,

5. For differential indexing it is necessary to fit the differential
shaft (i) by inserting the expanding spigot into the rear of the spindle
and securing by tightening the nut (o).

6. The clamp lever (p) at the back of the dividing head, remote from the
operator, serves to lock the main spindle after indexing and should be
used whenever cutting is performed with the spindle stationary.

The worm wheel is made of a special bronze with excellent wearing
qualities and adjustment for the elimination of backlash will not be
required until the head has given very considerable service.

When adjustment is necessary, lever (a) which is connected to the
eccentric bush and normally used for disengaging the worm and worm
wheel, can be utilised to eliminate any backlash by adjusting the
stop screw in the semi-circular slot,

End play of the spindle is unlikely to arise as the generously pro-
portioned thrust faces are all hardened and ground., If it should
become necessary, adjustment can be made by means of the slotted nut
immediately behind the worm wheel, This nut is revealed after removing
the name plate on the head, and can be tightened after releasing the
grub screw securing it to the spindle, After adjustment the grub screw
should be re-tightened and the safety clip replaced.

Internal lubrication is provided by an oil bath. The 0il should be
changed annually, draining and re-filling through the access hole
covered by the name plate.

A lubricating nipple is provided for the main spindle bearing and oil
holes for the rear spindle bearing, for the spiral gear drive and for
replenishing the reservoir, These should receive attention at least
once per day when the head is in continuous use,
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specification

i

h
g

L o CHANGE GEARS
SPINDLE NOSE
7" SWING MODEL 9" SWING MODEL 10" SWING MODEL 12" SWING MODEL

A 124" 308 mm | 17,15/16" 456 mm | 17,15/16" 456 wm | 17,15/16" 456 mm
B 83" 292 mm 14" 330 mm T 343 mm 143" 368 mm
c 6,5/16" 160 mm 8.7/16" 214 mm 8.15/16" 227 mm 9.15/16" 252 mm
) Z1a o 9,11/16" 246 nm 911/ 16" 246 mm 9,11/16" 246 mm
E 14w 31,7 mm 33" 89 mm Fa" 89 mm [n 89 mm
F 13" 35 mm 1;‘" 35 mm 12" 55 13w 35 mm
G 13" 28,5 mm 1% 31,7 mm 13" 31,7 mm i 31,7 mm
H 1.5/1;'}' 33,3 mm Lg" 35 mm 1" 35 mm 1;" 35 mm
K 0 89 mm 4in 114 mm 5" 127 mm " 152 mm
K 14° 14° 4° 4° 4° 54° 4° T
1, 14° 14° 20° 20° 20° 20° 20° 20°
M 61" 155.5 mm 9" 228,6 mm 9" 228,6 mm 9" 228,6 mm
N 2 15,8 mm 1%" 31,7 mm 1i" 31,7 mm 1a 31,7 mm
0 11/16" 17.4 mm 14" 31,7 mm 13" 31,7 mm T 31,7 mm
P max 2 19 mm 1.15716" 46 mm 1,13/16" 46 mm 1,13/16" 46 mm
Q v 108 mm 55 135,3 mm or 133.5 mm oy 133,3 mm
R LIn 123,8 mm 75" 180,9 mm T 180.9 mm 78" 180,9 mm
S 9/16" 14,2875 mm 9/16" 14,2875 mm 11/16" 17,4625 mm 11/16" 17,4625 mm *
7 an 95.2 mm 55" 136.5 mm 53" 136.5 mm 53" 136.5 mm
U 51 130 mm 6,15/16" 176 mm 6,15/16" 176 mm 6,15/16" 176 mn
v T2dv 324 mn 161" 419 mm 161" 419 mm 163" | 419 mn
a dia 2" 50,8 mm T 82,5 mm il 82,5 mm e 82,5 mm
b 11"-10 UNS 13"-10 UNS 2"-10 UNS 2"-10 UNS 2"-10 UNS 2"_10 UNS 2"-10 UNS 2"_10 UNS
c dia .938" 23,8251 mm 1,231" 31,2673 mm X 250" 31,2673 mm 1,231* 31,2673 mm.
d taper No,3 Morse |Cone Morse 3 [No,4 Morse [ Cone Morse 4 | No,4 Morse | Cone Morse 4 | No.4 Morse |Cone Morse 4
e dia 1,9/16" 39,688 mm 2.1/16" 52,388 mm 2,1/16" 52,388 mm 2,1/16" 52,388 mm
£ 21/32" 16,668 mm 1,3/16" 30,163 mm 1,3/16" 30,163 mm ﬁl.lél_f)"’ 30,163 mm
P In 6.35 mm 25/32" 19,843 mm 25/32" 19,843 mm 25/32" 19,843 mm
B 5/32" 3,968 mm In 12,7 mm L 12,7 mm ¢ R R
i 3/16" 4,762 mm L 6.35.mn 6,35 mm 44 6,35 mm
3 815" 20,7009 nm 14" 28,575 mm 1% 28.575 mm 1A 28,575 mm_
k dia > 19.05 mm . 25,4 mm £ 25.4% mm 1" 95,4 mm
1 9/16" 14,287 mm 13/16" 20,637 mm 13/16" 20,637 mm 13/16" 20,637 mm
* NOTE: FOR 12" SWING DIVIDING HEADS SUPPLIED WITH ELLIOTT 70 SERIES MILLS DIMENSION S = -%- (18 mm)

SPECIFICATION 7" SWING MODEL 9" SWING MODEL 10" SWING MODEL 12" SWING MODEL

Height of centres 33" 89 mm 43 114 mm s ot 127 mm ot 152 mm

Worm gear ratio 1:40 1:40 1:40 1:40 1:40 1:40 1:40 1:40

Spindle bore 17/32* 13,5 mm In 22 mm 2 22 mm In 22 mm

Taper of dividing head No,3 Morse Cone Morse 3 No,4 Morse Cone Morse 4 No.4 Morse Cone Morse 4 No.4 Morse Cone Morse 4

spindle
Code word : VICME VICME VININ VININ VITEN VITEN VIDOZ VIiD0Z

34
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COMPONENT PARTS LIST

ELLIUTT

PRECISION UNIVERSAL

DIVIDING HEADS
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