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Specification of Letters Patent.

Patented Aug, 11, 1908,
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To all whom it may concern: :

Be it known that I, Joun WirLiam FrEE, a
citizen of the United States, and a resident of
Swissvale, in the county of Allegheny and
State of Pennsylvania, have invented a new
and Improved Scale, of which the following
is & full, clear, and exact descriptior. .

My invention relates to scales used for de-

termining sizes of tools, wire, sheet material,

and the like, my more particular object being
to provide a construction having intelligible
characters placed theéreon and admitting of a
large variety of general uses.

~Reference is to be had to the accompany-.

ing drawings forming a part of this specifica-
tion, in which similar characters of reference
indicate corresponding parts in all the fig-
ures.

. Figure 1 is a plan view of the gage com-
plete, shown as resting upon one of ifs sides ;
Fig. 2 is a plan view showing the gage as
turned over so as to rest upon its side oppo-
site the one shown in Fig.-1; Fig. 3 is a re-
duced cross section upon the line 3—3 of Fig.
2, looking in the direction of the arrow, and
showing the three disks of-the scale, these

- disks being pivoted at their centers and thus
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movable relatively each to the other ; Fig. 4
is a plan view showing one face of the middle
disk; and Fig. 51is a plan view showing the
opposite face of said middle disk.

Mounted upon an eyelet pivot 6 are three
disks 7, 8 and 9, the middle disk 7 being
slightly larger than the other two disks. The
disk 9 1s provided with openings 10, 11, 12, of
arcuate form, the opening 12 being cut in
from the outer circumferential edge of the
disk. Somewhat similarly the disk 8 is pro-
vided with openings 13, 14, 15; the opening
13 being cut inwardly from the outer circum-
ference of the disk &. By turning the disks

8, 9relatively to the disk 7, the various open-
-ngs above mentioned may be brought into

registry with appropriate portions of the
middle "disk so that intelligible characters
thereupon are rendered visible. The various
disks carry a suitable amount of numerical
data. . '

Referring now to Fig. 1, it will be noted
that the disk 9 carries lettering A.to 7, to-
gether with the legend “Letter size drills”,
and also- carries in proximity to the various
letters A to Z a number of decimals, such as

The purpose of this
arrangenient may best be unjerstood by ref-
erence to a phase of shop practice.  Itisvery

often necessary to pick out a drill, the diame-
ter of which is not precisely 5/16, 9/32, i, or
any other principal fraction of an inch, but is
say afew thousandths of aninchlessor more
than }, or a few thousandths of an inch less
or more than some other definite principal
Iraction representing the standard size .of a
drill. Suppose, now, that a workman wishes
to select a drill slightly less than 1 of an inch
in diameter. Turning to the part of the disk
9 last above described he finds by the deci-
mal .250 that the letter E represents a di-
ameter of { of an inch, and consequently, if
he wants a drill the next size smaller, he takes
the one marked D.which he sees by the scale
hasadiameter of .246 of aninch. Ifhe desires
a drill'of a diameter slightly greater than 1
of an inch, he selects, by aid of the scale above
referred to, the next size larger. This he
finds t6 be an F drill having a diameter of
257 of an inch. The part of the scale de-
scribed, therefore, enaIl)les a workman to

readily determine in decimals the precise 1por— :

tion of an inch for a drill, the size of which

‘is represented by any given letter of the al-

phabet and also enables him to tell easily
and in decimals the precise difference in di-
ameter between any two drills of given size.

The disk 9 is further provided with the
legend ““Standard taper pins 1" per foot”.
Beneath this legend are numerals 0 to 10
representing the standard sizes of taper pins
which are usually thus designated by num-
ber. It will be understood, however, that
pins of this kind taper in diameter, and, con-
sequently, the size ascertained by the num-
ber merely has reference to the larger end of
the pin. In order, therefore, to determine
what number of pin is to be used in a given
case, it is also necessary to know the smallest
diameter of the reamer to be used for making
the hole to receive the pin. Unless this is
done the workman will not know what size
drill to employ for the purpose of reaming,
On the disk, therefore, below the legend
“Standard taper pins 3 per foot”, I place
the word “Number’’ ‘and beneath this the
two legends ““Largest dia: pin” and “Smail-
est dia. reamer”. If, now, the workman
wishes to use a pin of about 1 of an inch
diameter, he finds this to be the one desig-
nated as number 4 which is marked upon the
scale as 27 or 250 For the largest diameter
of the pin and for the smallest dianieter of
the reamer the size is .208. The workman is
thus apprised by the scale as to the proper
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size for both pin and reamer to match the
same.

Upon the disk 7 adjacent to the outer edge
thereof there are decimal equivalents for
various fractions, and by rotating the disk 9
so as to bring the opening 12 into proper po-
sition, we disclose the decimal .2031 as the
equivalent of 13/64 of aninch. The workman
is thus shown that this is the nearest fraction
of the decimal .208 representing the smallest
diameter of reamer possible to use in con-
nection with the particular pin to be used.
If, now, he desires greater refinenient in the
diameter of the drill, he can use a so-called
“numnber drill’”” which is still nearer the ideal

i The opening 10 in the disk 9 is so
ced thut the outer portion of this opening
alwavs in registry with some portion of a
cirele of numbers ranging from i to 60 upon
the sk 7.
to the disk 7 the different numbers between
1 and 60 ean thus be brought to view.

Upon the disk 9 and always registering
with the eircle of numbers 1 to 60, appears
' The circle of numbers

T

w

the word “ Number”.
1 to 60 is the third- circle from the circum-
ference of the disk 7 (see Fig. 4).
this circle of numbers there are several other
cireles of numbers and relating to these are
piaced upon the disk 9 several legends, as
Tollows: “Twist drill & steel wire”, ““ Ameri-
can B. & 87, “U. 8. std. plate”.
legends mean that the circles of numbers in
registry with them, but located upon the
disk 7, are relatedrospectively to the legends.

Turning the disk 4 so that opposite the
word 7 Nuwmber”
noting, adjacent to this figure, the decimal
number assoeiated with the legend “Twist
ariil & steel wire”, we find such number to be
2000, which means 209, indicating a drill of
001 largor diameter than the reamer meas-
ured at its smaller end.  Again, suppose we
turn the disk 9 until through the opening 10
we find the number 14. Looking now im-
mediately to the left of the legend ““Twist
drill & steel wire” wq see the number 1820,
This indicates the decimal (182 as the nearest
approximation to the size of number 14 drill.
Almost the same steps are pursued in regard
to the use of the legend “ American B. & 5.
For number 14, referring say to number 14
American Brown and Sharp’s gage wire, we
find adjacent to the fseend American B. & S.
the iumber 0641, This approximates the
decimal 064 and means that this decimal
represents substantially the diameter of the
particular wire or other stock concerning
which data is required. Data for sheet
motal is obtained in the same way as data for
wire.

Froni the above explanation the use of the
legend “U. 8. std. plate” will be readily
understood.  Vollowing the ssine steps we
find that number 14 corresponds to the deci-

By turning the disk 9 relatively

Inside of

These

appears the symbol 4, and

896,002

mal .0781, this decimal thus representing the
nearest approximation to number 14 which
number is applied to United States standard
plate stock.

Near the outer edge of the disk 9 appears
the legend ¢ Tapers per foot & corresponding
angles”. These angles are stated imme-
diately below the legend in common fractions
arranged in a row of arcuate form, the frac-
tions running from 1/64 up to unity and indi-
cating measurements ranging from 1/64 of an
ineh up to one inch, these fractions further
indicating degrees of taper to each linear
foot of measurement. For instance, in rods
of tapering diameter the degree of taper
may be 1/64 of an inch to the foot, orit may be
1/32 of aninch to thefoot,up to oneinchto the
foot. Now, opposite each of these common
fractions is an expression of degrees, minutes
and seconds, indicating the particular angle
of inclination expressed in another way by
the fraction. For instance,opposite 1/64 ap-
pears the expression 0° 4 28 which means
thatfor a taper of 1/64 of aninchtoeachlinear
foot the angle of taper is 4 minutes and 28
seconds, reckoning, of course, from an imag-
inary circle of 360°. Again, if we wish to
obtain similar data in regard to a piece hav-
ing aggregate measurements of 4 of an inch
to 1/64 of an inch, we would separately deter-
mine anglesfor # of aninch and 1/64 of aninch,
and add together the two angles. We find
that

for$y ofan in?h t})u :m‘gle ‘1[q

for 1/6i4 ¢« ¢
and udding these two angles we have

3° 347 44"
0° 4728
3° 397127,

Adjacent to the opening 11 upon the disk 9
are the legends “ Number” and “*Steel music
wire”’. The opening 11, at a point adjacent
to its outer edge is 11l registry with a circle of
numbers placed upon the disk 7 and ranging
from 1 to 30. ,

Suppose, now, that we wish to find the
decimal diameter in inches, of number 9
music wire. We turn the disk 9 relatively to
the disk 7 until we disclose, through the
opening 11, the number 9. We see through
the opening 11 that this number corresponds
with the decimal .0256 which is the fact we
wished to ascertain. Turning the instru-
ment over so that it appears as indicated in
Fig. 2, we find in the second circle from the
circumierence of the disk 8 the legend “B. &
S. std. tapers”, and immediately inside of
this legend we find the word “*Number” to-
gether with numerals 1 to 10 inclusive.  In-
side of the word “*Number” and substan-
tially in registry therewith are otherlegends,
and opposite the same are decimal numbers
arranged in rows of arcuate form disposed
concentrically. _

If, now, we wish to ascertain data relating
to a socket measuring .750 of an inch at the
bottom of the hole, and .898 of an inch at the
top thereof, and knew the plug depth to be
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3-9/16 inches, -we could “readily‘ see, by a [near t
" glance at the legends ‘and numbers last above |

~“described,” that these measurements’ corre-

F spond to a number 8 socket. ‘ :
_disk similar data is given in relation to Morse
‘standard tapers which are designated by the

Upon the same

legend--»“‘Morse std. tapers”, and adjacent 4o

. this legend there being other legends relating

- -0 the plug:de

10

- wof:-the socket, O
~'being associated with appropriate ft#wions

pth;:the.diameter of the plug at
d, and the diameter at the énd
the legends last ‘meriti

its smaller en

all ‘arranged in the form of a table.* From

- -this table we can'readily ascertain the num-
15

ber corresponding to. any group of measure-
ments given, and.as these are: standard

- Ineasurements the workman can readily:find

20"
.from 2 to.14 with

a %oup as indicated. - . .-
Upon the disk 7, adjacent

to fhe outeredge
thereof,

we have numbereid sizé taps ranging
disk 8 50 as'to

er inch, and by rotating the
ing 13 into proper position, we

'gring the openin

 find the ‘tap drills to' be used with ‘various

‘25
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- tween 1/4” ‘and 6"

- -85

~of sizes 1/4" to 6 :
- circumference of the disk 7. (see Fig. 5); in-
-side of this circle
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‘ing with't

‘to the legend. Now'if the
- to tap a standard
- size of “tap drill”, and if he was to thread a
- standard ‘tap he

~have the opening 14

“taps, also the outside:diameter in decimals of -

the numbered taps. . The opening 15 in the
disk 8, is so placed that the outer portion of
this opening is always in registry with some
portion of g circle of sizes ranging from 1/4”
to 6” upon the disk 7; by turning the disk 8
relatively to the disk 7 the different sizes.be-
can thus be brought to
view. - Upon the disk 8 and always register-
e circle of sizes 1/4" to 6"/ appears
the abbreviations U. S, std. taps ; the circle

1s the third circle from the

of sizes there are several
other circles' of sizes, and relating to these
there are -placed upon the disk 8, several
legends as follows: “‘Threads 7, “Tap drills”,
“Root dia.” These legends mean that the
circle of sizes in registry with them, but lo-
cated upon the disk 7 are related respectively
workman wishes
hole, he is thus shown the

would see by the scale the
threads per inch for a given diameter, also
the root diameter. Tn this same disk we
with pipe taps which are
measured in the same way, the threads per
inch and the tap drills running-1/8” to 6.
Referring to this same disk 8 it will be noted
that it carries (tin late) sizes ranging from
IC, IX, IXX, to ngXX_X, such as .0125,
-0156, 0189, 0312, also on this disk we have

- Having: thus described

ned | ice ¢
comprising disks
‘other, one of said. disks, being.provided .with

the most practical threads.

‘Ang to the observer the

pe 3/4” taper per foot).
Hrom the above description it will be noted
that alarge amount:of data is collated into

the:form of a-table and placed-within this in-

Cstrumient which is ‘s‘ufﬁclent'ly- _fcq_rnpgct to be-

carried in’ the vest'pocket.” EIENEY
, my - mvention: T

‘claim agnew and desire to'secure by Ltters

Patent: ™"
1."A device

of the character. described,

legends. indicating. numerical--relations: be-

:tween the. different.. measurements of a
'standard tool, the-other of said disks" being

egends may be observed, said openings
eing off-set with

'::f)ro.vided» with openirigs through ‘which said
b

respect to each other, the

-aggregate radial length of the openings being
“eéqual to the radius of the disk, said second
“disk being further provided with legends dis-

Posed adjacent to said openings. for indicat-

point to which said
first disk should be turned. S
2. A device of the character deseribed,

8

( tandard taper fbi';"Wi-ought'

60

65

movable relatively to each
70

75

80

comprising a plurality of disR¥otatable with -

respect to each other, one of said disks being
of greater diameter than the other, and pro-
vided with legends mdicating numerical re-
lations between the different measurements
of a standard tool, the other of said disks
being provided with openings through which
said legends may be observed said openings
being off-set with respect, to each other the
aggregate radial lengtﬁ of the openings being
equal to the radius of the disk, said second
disk being further provided with legends dis-
posed adjacent to said openings for indicat-
Ing to the observer the point to which said
first disk should be turned. :

3. A device of the character described,
comprising a pair of disks rotatable with re.
spect to each other one of said disks being
provided with a table, and with a series of
openings off-set with respect to each other,
the aggregate radial length of the openings
being equal to the radius of the disk, and the
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other of said disks being provided with nurm- -

bers associated with the table. _
In testimony whereof I have signed ‘my
name to this specification in the presence of

Swo subscribin% witnesses.

| OHN WILLIAM FREE.
Witnesses: :
ErNEST S. CRAIGHEAD,

A. A. Crooxk.




