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To all whom it may concern:

Be it known that I, Crarexce L. CoLruxs,
2d, a citizen of the United States of America,
and a resident of Cleveland, in the county
of Cuyahoga and State of Ohio, have in-
vented certain new and useful Improve-
ments in Speed Gaging and Indicating
Mechanism, of which the following is a
specification. _

My invention relates to improvements in
speed gaging and indicating mechanism,
and has for its object the provision of means
whereby a plurality of variable values may
be simply and readily computed for the pur-
pose of determining the proper speed for
cutting tools, machine tools and the like.

The object of my invention is to permit
the workmen operating such tools, without
the necessity for calculating these variables,
to so adjust the driving means, as to con-
form to the requisite conditions for any par-
ticular piece of work.

Hitherto, 1t has been practicable to deter-
mine qguickly with the automatic means at
hand, but a single variable, but in my im-
proved construction I have provided for the
automatic computation of a plurality of va-
riable quantities in the mechanism shown,
and specifically described.

In said apparatus, there are provided a
plurality of calculated adjustable scales, so
asscciated with the driving means, as to de-
termine the consequent of several variable
factors, which for a lathe, may comprise
the speed of the driving mechanism or mo-
tor, the speed at the point of the cutting
tool, and the diameter of the part turned,
either with or without the back gear of the
lathe thrown in. My said improvements,
however, are applicable to a large and vary-
ing class of mechanism, such as machine
tools, shapers, boring machines and the like,
but will be here explained as applied to
Iathes, making reference to the accompany-
ing sheet of drawings, wherein:—

Figure 1 ig a face view partially broken
away of a speed gage and indicating device,
constructed in accordance with my inven-
tion. Kig. I1 is a vertical sectional view
through the same; and Fig. I11 is a plan
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view partially broken away, which further
shows the actuating gear for said apparatus.

‘Throughout the several figures of the
drawings, I have employed the same char-
acter of reference to indicate similar parts.

“As shown by Fig. I, the present mecha-
nism comprises a plurality of relatively ad-
justable scales, and a suitable indicator or
pointer conforming to the actual speed of
the driving mechanism or motor.

The ounter scale « is stationary, and is

marked with figures indicating the cutting

speeds at the tool, in feet per minute. The
radial lines marking the different divisions
on this scale, are Iaid out and calibrated so
that the angular distance, measured in de-
grees, of each line from the radial line vep-
resenting the zero of the scale, is equal to
the logarithm of the cutting speed.in feet
per minute, multiplied by some constant
chosen as the unit of angular measuvement.
The two inner scales &, ¢, provided on the
disk p, arve adjustable with respect to scale
a, and are calibrated in the same unit of
angular measurement, so that the different
divisions represent logarithmic values, cor-
vesponding with the varying sizes of the
work. In the case assumed herein for ex-
planation of my invention, the figures
marked on the scale, are the diameters in
inches, of the parts to be machined, and the
divisions are laid off so as to correspond
with the logarithmic values of these num-
bers.

The scale b 18 for use if the back gear is
in, and the scale ¢, if the back gear is out,
the angular displacement between the two
representing, in the units of measurement
chosen, the logarithm of the quotient ob-
tained by dividing the ratio of one method
of drive by the ratio of the other. If there
were more than two gear-combinations be-
tween the driving motor and the lathe spin-
dle, additional scales would be supplied, one
for each gear change, their relative angular
displacement being definitely fixed by the
speed variation afforded by each change.
The speed-indicating pointer ¢, is connected
with, and governed by the speed controlling
or controlled part, as by the shaft e, and
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the readings may be taken from the adjust-
able scales b or ¢, or the actual speed of the
motor in revolutions per minute, may be
read upon the scale 7 ground in the glass of
the dial.

The shaft ¢ may be actuated by any suit-
able means, such as a centrifugal governor,
or a controlling rheostat, connected there-
with, or said shaft may itself comprise a
part of the speed-controlling means for an
electric motor; the sole requirement being
that as the speed of the driving mechanism
ig changed by whatever means, the pointer
d is rotated by cam % through angles repre-
senting in the units of measurement chosen,
the logarithms of the changing speed of ro-
tation of the driving mechanism; or that the
shaft is suitably actuated in any manner
proportionately to the logarithms of the
speed at which the motor device is being
driven. Preferably, for the purposes in
hand, an electric motor of the variable speed
£ype, best lends itself to the individual con-
trol of such teols as my improvement is di-
rectly applicable to.

It will be understood that the scales «, b,
¢ and 7, or other corresponding appropriate
scales, are caleulated, and adjusted in posi-
tion relatively with respect to each other,
for the particular purpose or machine with
which the speed gage 1s to be used, and the
cam and gearing, hereinafter described, nec-
essarily must correspond thereto. Assum-
ing, however, a variable speed electric motor
as the power, and a lathe driven thereby as
the machine with which my improvement is
employed, and shaft ¢ as part of the speed-
controlling mechanism of said motor, it will
be seen that the controlling shaft e, con-
nected with the interior gearing of the de-
vice, must necessarily control the position
of the pointer d. The gear wheel ¢’ upon
shaft e, meshes with a co-acting gear g¢,
mounted upon the back frame 4 of the indi-
cator, the small pinion ¢’, which rotates
therewith meshing with the large gear wheel
i, which has a sleeve connecting ¢” with the
cam /%; both of them being mounted to ro-
tate upon the main shaft j. This cam % is
calculated and its shape is such as to cause
the associated arm m bearing upon its edge,
and in consequence the pointer d, connected
thereto by means of the gears m” 7, to as-
sume the logarithmic angle corresponding
directly to the speed of the motor. A light
helical spring o causes the arm m to bear
againgt the edge of the cam £, the shape of
which is shown in dotted and full lines, Fig.
I, but the same is broken away in Fig. T11,
better to illustrate the associated gearing.
The pointer d and gear n, are both mounted
upon the rotatable sleeve #” on the main
shaft §, Likewise, the disk p is adjustably
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mounted upon shaft j; being rotatable there-
on by means of the finger piece ¢, while the
indicator p” thereon, extends beneath and in
front of the lower edge of scale a.

it will now be appreciated how the ap-
paratus of my invention may be employed
for the gaging or calculation of speeds.
Indicator p* and the scales b ¢ being mov-
able together, the cutting speed at the tool
will first be indicated on scale ¢ by actuat-
ing the finger piece ¢. Thus, in Fig. 1, the
cutting speed is set for 16 feet per minute,
and consequently the scales b ¢ indicative
of the diameter of the part to be turned,
are in proper reading position within the
glass covered opening », for securing the ad-
justment of the speed to conform to various
diameters.  If the back gear is thrown in,
the respective diameters for the indicated
speed range will be indicated upon the outer
scale &, while if the single gear is in use, the
reading will be upon the inner scale ¢; the
ratio of assumed speeds being substantially
7 to 1. Assuming further that the part to
be turned is 6 inches in diameter, the motor
will be speeded up until the indicator
points to figure 6 on scale b, the relation of
the two scales indicating immediately to the
workmen whether or not the back gear
should be used for the desired speed, since
their diameter does not appear upon scale c.
Under these conditions of adjustment there-
fore, the requisite speed of 16 feet per min-
ute at the cutting tool, will be maintained
upon the part turned of 6 inches in diame-
ter, when the pointer ¢ is advanced to indi-
cate figure 6 on scale 5. On the other hand,
if the cutting speed should be higher, as for
example 25 feet per minute, the scales D ¢
will be rotated toward the left, until the in-
dicator p” is opposite figure 25 of scale a,
whereupon the indicator or pointer d must

e actuated through a greater arc to denote
this cutting speed for the same diameter of
the part turned. Thus, it will be seen that
the adjustments may be readily varied by an
unskilied workman to conform to any de-
sired working conditions, without resorting
to any calculation, or leaving any factor to
judgment or uncertainty.

If desired, the speed of the motor in revo-
Iutions per minute may be read upon the
scale f; ranging in the case assumed up to a
speed somewhat higher than 1200 revolu-
tions per minute. This scale, as stated, may
be upon the glass covering the opening 7,
if desired.

Ag a concrete example of the calculation
for the cam, I may refer to the following
formulee: In a lathe, the relation between
the different variables affecting the cutting
speed at the tool, is given by the following
equation, in which z equals the speed in
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revolutions per minute of the driving mech-
anism, assumed to be a motor, » equals the
ratio of the drive between the lathe spindle
and the motor, that is the quotient obtained
by dividing the revolutions per minute of
the shaft of the motor by the revolutions
per minate of the spindle, ¥ equals the cut-
ting speed at the tool 1n feet per minute and

z the diameter in inches of the part ma-
chined:

]

T

2 r
z=3.82.rY
-1

From this equation it is evident that, if
the logarithms of the ditferent factors in
this equation are represented by angles,
choosing any angle as the unit of measure-
ment, the angle corresponding with the log
2z must equal the net sum of the angles
representing the values:

log. 3.82+log. r+log. y=log. z (3)

In the precise case assumed Tor explain-
ing iy improvements, it may be pointed out
in conclusion, that the computations neces-
sary require multiplication and division for
ascertaining the consequent or actual speed
for driving the machine under given work-
ing conditions. The instrument herein dis-
closed, however, affords computed scales,
which are relatively adjustable with respect
to each other, and to an indicator or pointer,
whereby mere additions or subtractions of
the divisions on the scales, by the relative
movement of the scales and indicator, ac-
complish such multiplications and divisions
relating to the cutting speed at the tool, the
diameter of the part turned either with or
without the back gear, and the speed at
which the electric motor is driven. By rea-
son of the fact that the scales ave computed
to afiord Jogarithmic divisicns, and the in-
dieator is actuated by means of the cam, also
computed for legarithmic values, the instru-
ment is adapted directly to effect the compu-
tations invelving the multiplication and di-
vision of the assigned values.

In considering the specification and
claims, it should he borne in mind that the
cbvious expedient may be adopted of em-
ploying mere veversal of parts, as is evi-
denced in varicus instruments of precision.
Again, the computation of the cam and the
various scales, of course, may be made in
accordance with numerous mathematical
formulae, which need not be disclosed here-
in, for adapting the instrument to widely
different employments, and the calculation
of different values.

Having now explained the features of
construction and mode of operation of an

3

indicating mechanism, constructed in ac-
cordance with my invention, I claim as new,
together with such modifications as may be
made by mere skill, the following :—

1. In an instrument of the class described,
the combinaticn with a member adjustable
to conform to the speed of a driving mecha-
nism, of an indicator, mechanism for mov-
ing sald indicater from said member, in-
cluding a cam calculated to actuate the same
through predetermined divisions, and a
scale-member whereon the readings of said
indicator may be made, substantially as set
forth.

2. In an instrument of the class described,
the combination with a member adjustable
to conform to the speed of a driving mecha-
nisin, ¢f an indicator, suitable connecting
means between said member and indicator
whereby the latter is adapted to be actuated,
and a scale-member relatively adjustable
with respect to said indicator whereby the
desired operative speed under different con-
ditions may be gaged, substantially as set
forth.

3. In an instrument of the class described,
the combination with a member adjustable
to conform to the speed of a driving mech-
anism, of a caleulated cam-part, mechanism
connecting the same to be actuated by said
driving mechanism, an indicator controlled
by said cam-part, a scale-member whereon
the indicator-readings may be made, and
means for adjusting the relative positions of
the scale-member and indicator, whereby the
desived operative speed under different con-
ditions may be gaged, substantially as set
forth.

4. In apparatus of the class described. the
combination with a member adjustable to
conform to the speed of the driving mecha-
nism, of a calculated cam-part actuated
thereby, suitable connecting means therefor,
an indicator connected for movement by
said cam-part, an adjustable scale-member
therefor, a secondary indicator for the scale-
member, and a secendary scale whereon
readings of the secoendary indicator may be
made, substantially as set forth.

5. In an instruinent of the class described,
the combination with a member adapted to
cenform to the speed of the driving mecha-
nism, of an indicator, means including a
caleulated cam-part connected to move said
indicator threugh predetermined divisions,
and a relatively adjustable scale-member
therefor, wherecn the readings of said indi-
cator are adapted to be made, substantially
as set forth.

6. In an instrument of the class described,
the combinaticn with an indicator and actu-
ating-means governed by the speed of the
motor - mechanism, of a stationary scale
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member designating various working speeds,
a scale member movable relatively thereto
and to the indicator designating the sizes of
different parts to be worked, and a- second
indicator movable with the scale- member
and -having its readings along the first men-
tioned scale; substantially as set forth.

7. In a speed gaging and indicating mech-
anism, the combination with a member -ad-
justable to conform to the speed-of the ‘dasso-
ciated motor - mechanism, of a- calculated
cam ‘geared to- be rotated thereby, interme-
diate gearing a hand or indicator connected
to be actuated by the cam, suitable coniiect-
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ing - means; a
the readings of the indicator are made, a

secondary -scale -codperating with the 1nd1—
cator, and -a-secondary indicator whose read-

ings:are-macde-upon the seeondary scale, sub-

stantially -as-set forth. 2
Exetutéd at - Cleveland; Ohio, this 27th
day of July, A. D. 1909, in the presence of

two gubscribing witnesses.

CLARENCE L. COLLENS, 2b.

Witnesses :
Frank H. Forgisr,
ALBERT LN N LAWRENCE.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,

Washington; D

c”
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