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UNITED STATES PATENT OFFICE.

GEORGE W. RICHARDSON, OF CHICAGO, ILLINOIS.

SLIDE-RULE.

Specification of Letters Patent. . Patented Jan. 31, 1911,

Application 'ﬂled August 26, 1909. BSerial No. 514,834, -

To all whom it may concern:

Be it known that I, Groree W. RICHARD- |

sON, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Illinois, have invented new and useful
Tmprovements in the So--Called “ Slide-

‘Rule,” of which the following is a specifi-

cation. .
My invention relates to improvements in
the construction of slide rules that the cost

. of production may be reduced to a mini-
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- the market to day.

mum, thereby permitting a slide rule to be
placed upon the market for about one third
the price prevailing at present.

Another object is to so construct a slide
rule that while it retains-all the valuable
features of the well known Mannheim rules

_it will in addition be to a great extent “ di-

rect reading,” which will meet a long felt
want, from” a class of engineers known as
“operating engineers” who lack the tech-
nical training to grasp, even, an inkling of
the operation of the slide rules that are upon
Furthermore it is be-
lieved that by placing a slide rule on the
market that will not be prohibitive by price,
and at the same time made “ direct reading”
it will pave the way for the universal adop-
tion of this valuable instrument which has
practically laid dormant for the last 25

_Yyears. .

These objects I attain in the manner here-
inafter set forth, and finally pointed out in

. the claims, reference being had to the ac-
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companying drawings, in which—
Figure 1 is a plan view showing “keys”

‘and ¢ key holes” according to my invention,

‘and provided also with the usual scales.
Fig. 2 is a similar view except the slide is
shown drawn part way out, that, the keys

on the latter may be observed. Fig. 8 isa |

similar view to the two preceding ones show-
ing - the slide drawn out to the right that
the. other set of keys on the slide may be
shown. Fig. 4 is a plan view'of the face of
the slide entirely removed, so as to show the

keys according to my invention, and pro--

" vided also with the usual scales. Fig. 5 is

.50

.an isometric view showing the form-accord-
ing to my invention, of the stock of the rule-

which is-made of aluminum in one piece,
and provided with channels, or grooves for

holding the upper and lower logarithmical
scales, as well as providing an additional’

‘metal (preferable o

wider channel for the slide to move therein.
Fig. 6 is a similar view to Fig. 5 except the
upper and lower logarithmical scales are
shown assembled in the grooves. Also: the
above mentioned “key hole” is shown to
advantage in this view. Fig. 7 is a similar
view to the two preceding ones, but illus-
trates the runner assembled in place "and
free to slide lengthwise over the face of the
stock. Fig. 8 is an isometric perspective
view of the runner, showing the curved form
of the under side of the funner which, being
made of aluminum ot other elastic material
acts as a sliding shoe upon the under side of
channel piece, thereby permitting of the
alinement of the runmner to any selected
place. The shaded surface with the hair
line drawn across. the same represents a
piece of transparent material moimted upox
the runner to facilitate the reading from the
upper to the lower scales or “vice versa.”
Fig. 9 represents a modified form of con-

struction according to my invention, of the

stock 6f the rule. In this modified form of
construction the stock differs from the pre-
ferred form (i. e. scales bearing members
assembled in grooves) in that the grooves,
and the channels are. dispensed with, yet at
the same time the overlapping scale bearing
members, with the key holes are made part
of the stock all in one piece. In case this
modified form of construction is found to be
preferable the logarithmical scales will be
secured to the overlapping members of the
stock. In order to strengthen this member
and render it more rigid, the nnder side of
the stock is provided with corrugations, or
integral reinforcing flanges 30, and 30~
Similar reference numerals refer to the
similar parts in the several figures. :
.As. stated before the stock of my slide
rule is made of metal, and therefore is not
subject to the sticking of the slide 15, due to
changes in atmosphere conditions.
feature alone should commend the- rule to

.persons who have had their patience taxed

to the limit with the use of slide rules con-
structed of wood. )

. Fig. 5 is an isometric perspective view of
the form and construction of the stock of

my slide rule according to my invention.. Tt

consists of a stamping made in one piece of
aluminum) the cross
piece 10 the under side of which is adapted for
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a table of reference keys to the problem
sought. The reference numerals 12, 192, are
channels or grooves for the purpose of ad-

" mitting the two fixed scale bearing members
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* C and D scales, consequently I have marked,

14, and 142 the latter of which 1s held in

place (or rather secured in the channel or
grooves) by means of small prick-punch

marks 23, 23, 23, etc., on the aluminum mar-
gins 12%, 12¢, the latter of which protrude
through the aluminum and onto the scale
bearing members 14, 14*. In addition to the
two last named grooves 12, and 122 it will be
noted that there is another depression 12¢
forming the cross piece 10, also permits of
a wide channel or groove for the slide 15 to
freely move therein, see Figs. 5,.6, and 7.
The fixed scale bearing. members 14, 14 are
made preferably of opaque celluloid with
white, or ivory finish with the logarithmic
scales printed or epgraved thereon. In fact
the scales can be printed on paper and cov-
ered with transparent celluloid and then
glued to the scale bearing members 14, 142, or
the scale bearing members can -be made of
steel with the scales engraved or stamped
thereon, and finally assembled in the grooves
12, 122, -

. The distinguishing feature in the construc-
tion according to my invention is in making
the stock out of aluminum (or other suitable
metal) in the form shown in Fig. 5 or the
modified form as in Fig. 9. This form per-
mits of a very wide slide 15. This enables
me to print reference keys thereon, besides
permits of the overlapping scale bearin
members 14, 14* and the * key holes” 16 an
17 punched in the latter as shown in Figs. 1,
2, 8, and 6, '

In Fig. 4 is shown a face, or plan view of
the slide 15. It consists of a strip of cellu-

loid with the usual logarithmical scales print-
ed thereon, and in addition to the latter
there are printed thereon keys (4. e., ebar-
acters use'g in connection with the printed
matter upon the back of the rule or cross

igs. 1, 2, 8, and in detail in Fig. 4, These
keys will be printed in red ink thereby
facilitating the selection of them from.the
many other lines and markings that go to
make-up a slide rule. . ~

To facilitate accurate placing of keys the
latter are provided with vertical intersecting
guide lines, as clearly shown in Fig. 4, and
adjacent the openings 16, and 17 are index
marks 16* and 17 (Figs. 1, 2, 8, 6 and )
with which the said key guide lines will
register when the rule is properly set for
that particular key. R o

It is universally known that the two up-
per scales are called the A and B scales,
while the two lower ones are known as the

them as such in the several views.

in the claims,

| Direct rdiation ....ciceceeeermanenearasd]

.Stroke in inches X L. p. M e.ivniins vanen

%e'ce 10) 18, 19, 20, 22, etc.,, as shown in-

'Vel. x ares x head, all in feet

982,876

The following are a few of the many
problems made “direct reading,” but by no
means the only- ones, as the keys selected
does not limit the capacity of the rule, and
keys may be printed on the reverse side of
the slide 15, or additional slides may be used
with keys for the solution of any problem.

The following are a few of the many
problems made “ direct reading ’ by the keys
used in conjunction with the “key lioles”
punched in the scale bearing members 14, 14+
an explanation of which will be more fully
described hereinafter and {inally pointed out-

by 4

Scales -
to use.

“Key” for

Problem required, key-hole.

Gallons .........
Weight water.....

Head in feet (water).
Lbs., persq.inch ...............

Cubic inches.......coveieivreiiiannnaa.
Cubic feet., ove i

Circamference of a circle................
Diameterof acirele........ooeeeaeaai...

Side of & square.........
Diagonal of a square.

Meters ..neiaiciiiiiai i e e
Inches......oceeeniie. decesenenaenreanas

Kilo-watts ..._......_. e etacravecemennas .

HoOrsepower. .uouue i iiiincieiiaaiaciaann

B.T. U. per minute.....concauuen.. .
HOTBEPOWET .. ceeniaaacsrconnaannncs :

Evaporation fm. and at, 1bs. perhr......] -
Standard boiler horsepower .............

Diameter of safety valve......occeeceean- )
Square ft, grate.........c.ieialn aeennaas

ANy number. . covaeriacnieacnriuacceanns
FTVDT: S Jh o7 | R PP

Sq. ft, of radition ... ..coceianiienes
Diameter of steam main.................

Piston speed ft. permin............nlul

DixM. E. P.xft.permin.....c....u...
Horsepower.... v cunues etmsceareammaanos

P | OE O ba| b b | W | Ta| wh | Pa| o | wh | Yal wik | ao| as| ao

: S
Horsepower of waterfall ................ .
Cubic ft. of air per min. (vel. assumed

s

Areaofduct.%n E1 0 ¢ S,

e

Reverting now, for an illustration, to the
second - mentioned problem viz:—Required .
to-find the number of U. S. gallons there are
contained -in 88 cubic feet? By referring
to the printed matter upon the back of the
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rule (a facsimile of which is represented in -

above table) it will be noted for a prob-
lem of this character, found under the head
of “Problems” the gallons will be found
on the lower, or D scale, while the cubic feet,
will be given adjacent thereto on the C

125

scale. In the column under the heading
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_of sheet material, paralle
-members provided with sight openings,

50

55

60

- openings,

‘vided .with a longitudinal

982,876

of Keys you will see that the proper |

key to use 1s the letter J. Therefore to per-
form the operation proceed as follows:—
Draw out the movable slide 15 to the left,
until the key J appears in the “key hole”
16 as shown in Fig. 2 at 20. Then ob-
serve on the C scale adjacent to 36 cubic
feet the answer 270 gallons. on the 1) scale
as indicated by the arrow heads. Likewise
let it be required to find the diagonal of an
cqual square of 3.8 inches. Under the head-
ing of Problems it will be noted the proper
scales to use are the C and I scales same as
before ‘and the proper key is f. Conse-
quently place the key f in the “key hole”
17 as at 22 Fig. 8 and adjacent to 3.8 inches
on the C scale read. the answer 5.4 inches
nearly on the 1) scale, as indicated by ihe
arrow heads in Fig. 3.

Fig. 8 is an isometric view of the runner
24 which is free to run or slide over the
face of the scalés and upon the margins 12°
and 12¢, the ends of the runuer 24 is bent
over and around the corners of the stock of
the rule, and by a graceful curve 28 forms
a spring action permitting of tension upon

the under side of stock at 12¢ by the shoe |-

rounding edge 27. This tension of the
spring action at 28 against the surface 12°
provides a means of holding the runner 24

.in any set position, yet at the time permits
the runner to move operatively as desired.
- The runnper 24 is
“window frame o%)emng as at 29, in which is
85

provided with a small

placed a piece of some transparent material
95 with a hair line marked or scratched at
right angles to the shortest side as at 26.
Having ' described this invention in con-
nection with illustrative embodiments there-
of, to the details of which disclosure the
invéntion is not, of course, to be limited,

what is claimed as new and what is desived
‘to be secured by Letters Patent is set forth

in ‘the appended claims.

1. A slide rule, comprising a stock formed
scale bearing

turned marging on the stock adapted to en-
gage said members, and a slide having chax-
acters adapted to register successively with
the sight openings. : e o

2. A slide rule comprising a stock formed

of sheet material, turned edges on the stock,

a plurality of scale bearing members fixed
on said stock and secured by the turned

“edges of the stock, and a’slide having ifs

margins- underlying said strip.

3. A slide rule comprising a stock pro-
2 epression, and
having portions overhanging sdid ‘depres-
sion’and furnished with openings, a slide
afranged in said depression,-and characters
on said slhide adapted to register with said

3

4. A slide rale, comprising a slock formed
of sheet material, scale bearing strips ar-
ranged parailel on said stock and hav’ag
their adjacent marging spaced from each
other and from the stock, and a slide hav-
ing its edges underlying said strips.

_ 8. In a slide rule, the combination of a
sheet metal stock, turned edges on said stock,
scale bearing strips engaged by said turned
edges and provided with sight openings, a
slide arranged below said strips and charac-
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ters on said slide adapted to register with

said openings. S
6. In a slide rule, the combination of a

stock formed of sheet material, turned edges

on the stock, scale bearing strips engaged
by said turned edges and provided with
sight openings, a’ slide arranged below said

strips, and characters on said slide adapted

to rvegister with said openings.

7. In a slide rule, the combination with a
stock, turned margins on the stock, scales
engaged by said turned margins and pro-
vided with gight -opénings, and a slide hav-
ing characters cobperating with the said
openings. ' _

8. In a slide rule, a stock formed of sheet
metal and having a longitndinal channel,
grooves formed by the turned margins of
said stock, scales engaging said grooves and
provided with sight openings, a slide ar-

ranged in said channel, and characters on

the slide adapted to register with said open-
ings. :

0. In a slide rule, a stock formed of
single piece of sheet metal and having a lon-
gitudinal channel, grooves formed
turned margins of the stock, scales engaging
said grooves and overhanging said chazanel
and previded with sight upenings, a slide

‘arranged in said channel beneath the over-
hanging scales, and characters on the slide-

adapted to register with said openings.
10. In a slide rule, consisting of a main

y the.
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piece, or stock, formed in one piece out of

sheet ' aluminum, with two channels or
grooves adapted to receive and hold secure
two celluloid strips by means of prick punch
marks, said prick punch marks to protrude

100

through the turned margin of the aluminum

and onto the celluloid, the two strips of cel-

‘luloid having printed or engraved upon
‘their faces the usual logarithmical scales,
and “key holes” punched in said scales at

each end, a slide made preferably of cellu-
loid with the usual ‘logarithmical scales
printed or engraved thereon, and- additional

keys printed above . and below the loga--

115
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rithmic scale, the said slide with the logarith- -
mical scale and the keys operatively con- -

nected -and free ‘to move beneath the two
overlapping scale bearing members, the
keys being located on the slide in such a
position that they will be observed or made

125
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visible through the “key hole” as the said
slide is' pulled out to the left, or-the right.
11. In a slide rule, consisting of a stock
made in one piece (preferably of aluminum)
with grooves in the turned edges of said

. stock, Tor receiving and holding secure. s¢ale

bearing members, and an additional depies-

_ sion for the acceptance of a slide, the said

10

stock being se formed by the operation of

‘the turned edges to form the grooves, per-

mits of a runner, to be assembled to work

freely over the said formed groove casing, |
the said runner being made of sheet alumi- | -

num or other elastic metal has spring formed

082,876

- curved edges WOi'kiilg against the under side
| of the channel or grooved casing all sub-
“stantially as set forth.

12, In a slide rule, the combination with
a stock, tnrned margins on said stock, scales
engaged by said turned margins and -pro-
vided with sight openings, a slide having
characters cooperating with the said open-
ings, and a runner engaging said turned

margins. : v
GEORGE W. RICHARDSON.
Witnesses: ' .
Crara A. RICHARDSON,
Cuarrorte E. PaLyEer.
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