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COMPLETE SPECIFICATION
Improvements in Dial Assemblies

We, THE ICOLCHESTER LATHE COMPANY
LiMmItED, a British Company, of (Colchester,
Essex, do hereby declare this invention for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed to be particularly described in and
by the following statement : —

This invention relates to dial assemblies
which will enable readings to be taken of the
linear travel of an associated member on two
endless scales having different unit measure-
ments.

There are many instances in the machine
tool industry in which a dial is attached to
a machine to enable the operator to take read-
ings of linear movement of part of the machine
or the work. For example, it is standard prac-
tice to attach a dial to a lathe to enable read-
ings to be taken of the amount of feed of a
cutting tool. Such a dial may be driven by
the hand wheel for rotating the feed screw and
the calibrations on the dial are determined by
the pitch of the feed screw.

In countries which at present adopt the
Imperial unit of measurement, the feed screw
pitch will be in decimals of an inch and the
graduations on the dial will be numbered ac-
cordingly. If, in such instances, it is desired
for the operation to be carried out in Metric
units, some adaptation is necessary to the dial
assembly if the same feed screw is to be used.

It is the main object of this invention to
provide a dial assembly for adaptation of a
machine tool from Imperial unit measurement
to Metric unit measurement and vice versa.

According to the present invention there is
provided a dial assembly for enabling visual
readings to be taken in either ome of two
systems of units, e.g., Imperial or Metric of
linear movement of a member, including a
rotatable hand wheel for imparting linear
movement to the said nmember, a
cylindrical sleeve driven by the hand-
wheel and having two scales in each

[Price 55, 0d.]

respective unit system marked circumfer-
entially on the external surface thereof and be-
ing axially movable in relation to said hand
wheel and in relation to a cursor through
which one of the said two scales may selective-
ly be read, the arrangement being such that,
on the sleeve being moved to associate one of
said scales with the cursor, the drive of the
said sleeve by the hand wheel is direct and
on the sleeve being moved to associate the
other of said scales with the cursor, the drive
of the said sleeve by the hand wheel is through
gearing having such a ratio that the said other
scale is continuing {(as herein defined) for
successive revolutions of the hand wheel.

By “continuing” when referring to a scale
is meant an endless scale in which the origin
coincides and therefore forms a graduation
for a major division some distance along the
scale thereby enabling all the divisions of the
scale used for the first revolution of the hand
wheel to be used also for subsequent revolu-
tions of the hand wheel.

In order to illustrate the arrangement of the
scales one example will be given.

In a lathe, the feed screw pitch is 0.2 inches.
The Imperial scale on the sleeve is calibrated
into 200 equal divisions each of which will
therefore represent a movement of the said
member of 0.001 inches, (one revolution of
the hand wheel and therefore the sleeve which
is directly driven by the hand wheel represents
0.2 inches). Now if the hand wheel is rotated
five times, the member will move il inch or
25.4 m.m. and, if the sleeve were directly dri-
ven by the hand wheel when using the Metric
scale, each revolution of the sleeve and hand
wheel would represent a travel of the member
of 25.4/5 or 5.08 m.m. Calibrating the Metric
scale to read 5.08 m.m. per revolution must be
considered 1mpract1cal since this would result
in 2 non-continuing scale when more than one
revolution of the hand wheel is made and
therefore to make the Metric scale continuing
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and using a reasonable number of graduations
(250 is a suitable number), the sleeve must
rotate faster than the hand wheel by the ratio
5.08/5 or 1,016/1. Utilizing a gear ratio of
127125 gives this figure exactly.

Thus, by utilizing a gear ratio of 127/125
for the drive of the sleeve by the hand wheel
when the Metric scale is being used, the Metric
scale on the sleeve may be graduated into 250
equal divisions each representing 0.02 m.m.
travel of the member and the scale will be
continuing.

The invention also includes the provision of
a friction drive between the hand wheel and
the sleeve shiftable from direct drive or
through the gearing by axial movement of the
sleeve. Such friction drive enables zero setting
of the two scales and prevents overloading of
the gears if the hand wheel and sleeve are not
allowed to turn freely together.

Two embodiments of dial assemblies con-
structed according to the invention will now
be described, by way of example only, and
with reference to the accompanying drawings,
in which:

Figure (1 is a longitudinal cross-sectional
view through one form of dial assembly;

Figure 2 is a plan view of the dial assembly
of Figure 1 in a position for reading on the
Imperial scale;

Figure 3 is a plan view of the dial assembly
of Figure 1 in a position for reading on the
Metric scale;

Figure 4 is a longitudinal cross-sectional
vie;v through a further form of dial assembly;
an

Figure S is a plan view of the dial assembly
of Figure 4.

Referring first to Figures 1 to 3, 2 dial as-
sembly includes a hand wheel 1 having a hand
grip 2 attached thereto, the hand wheel 1 being
keyed at 3 to a shaft 4 which is splined at
5 for driving the feed screw of a lathe. The
shaft 4 passes through a casing 6 which carries
a cursor 7 having a cursor line 8 marked there-
on against which readings are taken. In this
embodiment, the cursor 7 is cylindrical to as-
sist in keeping foreign matter such as dirt and
the like out of the dial assembly. Within the
cursor 7 is a sliding sleeve 9 having a knurled
part 10 for gripping purposes to enable the
sleeve 9 to be shifted axially in relation to
the cursor 7 and hand wheel i1 and for zero
setting of two scales. These two scales are ar-
ranged circumferentially on the outer surface
of the sleeve 9, the scale 11, seen in Figure
2, being an Tmperial scale and the scale 12,
seen in Figure 3, being a Metric scale and
these two scales may be viewed selectively
through a window 13 of the cursor 7.

Beneath the sleeve 9 is a gear wheel 14
keyed at il5 for rotation with the shaft 4 and
hence hand wheel 1 and meshing with idler
gear 116 which drives gear wheel 17 freely
mounted on a shoulder 18 of hand wheel 1.

The gear wheels 14 and 17 are held against
axial movement by thrust bearing assembly 19
secured to casing 6 by screws 20. A plurality
(for example three) of friction drive elements
21 are secured to sleeve 9 and equally spaced
around the gear wheel 117 and each friction
drive element 21 includes a ball 22 loaded by
a spring 23, the outer end of spring 23 bearing
upon a plug 24 which engages in a recess 25
in the innmer face of sleeve 9 and each ball
22 spring 23 and plug 24 being contained in
a cylindrical housing 26. The ball 22 runs in
either track 27 in gear wheel 17 or track 28
in hand wheel (1.

fThe idler gear {16 is mounted on eccentric
pin 29 and is adjustable by screw head 30
to minimize any backlash in the gear train.

With the sleeve 9 in the position illustrated
in Figure 2, the Imperial scale i1 shows in
the window 13 and the operator is aware of
this by the information marked at 31 on the
outer surface of sleeve 9. In this position of
sleeve 9, rotation of the hand wheel i1 to drive
the member also drives the sleeve 9 directly
by the balls 22 of friction drive elements 21
engaging in track 28.

To operate in Metric units, the sleeve 9
is moved so that the balls 22 engage in track
27 and the scale 12 shows in window 13. The
operator is aware that the Metric scale is in
use by information marked at 32 on hand
wheel 1. In this position, the drive of the sleeve
9 by the hand wheel 1 is through the gear
train.

Tt will be noted that the gear train is con-
stantly in mesh regardless of the scale being
used. To render the scale 12 continuing, the
gear 14 has 127 teeth and the gear 117 has
125 teeth and this gives the exact conversion
ratio desired.

Tt will be appreciated that the figures given
above for the feed screw pitch, number of di-
visions of the two scales and the number of
teeth of the gears are only examples and other
figures may be used. It is, however, essential
that both scales be continuing and the number
of graduations be so chosen that they are
sufficiently numerous for accurate readings to
be taken and are also readily readable by an
operator.

Referring now to Figures 4 and 5 of the
drawings, a dial assembly has a hand wheel
33 with a hand grip 34 attached thereto, the
hand wheel 33 being keyed to a shaft 35 which
drives a member as in the previous embodi-
ment. A casing 36 carries a cursor 37 having
a window 38 and a cursor line 39 from which
readings are taken. A sliding sleeve 40 has a
knurled part 41 and on the outer surface of
sleeve 40 are two continuing scales 42 and 43.
The scale 42 is in Imperial units and the scale
43 in Metric units, Friction drive pins 44
(there may be three as in the previous embodi-
ment) are loaded by springs 45 into engage-
ment with a track 46 but are non-cooperative
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with enlarged groove 47, With pins 44 in
groove 47, a gear 48 engages with intermediate
gear 49 which is in frictional engagement with
idler gear 50, This frictional engagement is
by a corrugated ring 5i1 which allows zero set-
ting and prevents overloading of the gears.

The drive from the hand wheel 33 to the
sleeve 40, when using the imperial scale, is
direct by pins 44 engaging in groove 46 where-
as on moving sleeve 40 so that the friction
drive pins 44 are inoperative in groove 47,
the drive from hand wheel 33 to sleeve 40
is through the gears 52, 50, 49 and 48. Gear
52 has 127 teeth and gear 48 has 125 teeth
to give the desired conversion ratio as in the
previous embodiment to make the scale contin-
uing.

The construction of a dial assembly in ac-
cordance with the invention may be modified
from the embodiments above described within
the scope of the appended claims.

With the dial assembly in accordance with
the invention there must be a deliberate act on
the part of the operator to change from one
scale to the other which results in an automatic
masking of the unused calibrations and a clear
indication of the used calibrations. There is
maximum prevention of ingress of foreign
matter and the gear train cannot be over-
strained by misuse. Also zero setting is provid-
ed for.

WHAT WE CLATM IS:—

1. A dial assembly for enabling visual read-
ings to be taken in either one of two systems
of units, e.g., Imperial or Metric, of linear
movement of a member, including a rotatable
hand wheel for imparting linear movement to
the said member, a cylindrical sleeve driven
by the handwheel and having two scales in
each respective unit system marked circumfer-
entially on the external surface thereof and be-
ing axially movable in relation to said hand
wheel and in relation to the cursor through
which one of the said two scales may selective-
ly be read, the arrangement being such that, on
the sleeve being moved to associate one of said
scales with the cursor, the drive of the said
sleeve by the hand wheel is direct and on the
sleeve being moved to associate the other of

said scales with the cursor, the drive of the
said sleeve by the hand wheel is through gear-
ing having such a ratio that the said other
scale is continuing (as herein defined) for
successive revolutions of the hand wheel.

2. A dial assembly as claimed in Claim 1,
in which a friction drive is provided between
the hand wheel and the sleeve shiftable from
direct drive or through the said gearing by
axial movement of the sleeve.

3. A dial assembly as claimed in Claim 2,
in which the friction drive comprises at least
one spring loaded ball selectively engaging one
of two tracks.

4. A dial assembly as claimed in Claim 3,
in which the spring loaded ball or balls is or
are carried by the sleeve and of the said two
tracks one is formed in the hand wheel and
the other ds formed in a first gear wheel driven
by an idler gear from a second gear wheel
fixed for rotation with the hand wheel.

5. A dial assembly as claimed in Claim 2,
in which the friction drive selectively com-
prises at least one pin engageable in a track
and a corrugated ring frictionally uniting a
first gear wheel and an intermediate gear.

6, A dial assembly as claimed in [Claim 5,
in which the first gear wheel is driven by a
gear fixed for rotation with the hand wheel
and a second gear wheel fixed for rotation with
the sleeve is selectively engageable with the
intermediate gear.

7. A dial assembly as claimed in either
Claim 4 or Claim &, in which the said first
and second gear wheels have a ratio of
127:125 or 125:127.

8. A dial assembly substantially as herein
described with reference to Figures 11, 2 and
3 or Figures 4 and 5 of the accompanying
drawings.

URQUHART-DYKES & LORD,
Columbia House,
69 Aldwych,
London, WIC.2.
and
12 South Parade,
Leeds 11,
Yorks.
Chartered Patent Agents.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1970.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.
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