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To all whom it may concern; ~
Be it known that I Jorx T. Joxzs, a citi-

zen of the Jmm aces, residing at Clifton,

Staten Island, Mew York, have 1nvented cer

tain new and useful 1m‘pr0vements in (/alcu-

lating instrumems, and I do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able >thers skilled in the art to which it ap-
per tains the same.

This invention relates to calculating in-
struments of the class commonly known as
slide rules, zmd has particular application to
a multiple slid e rule through the medium of
wmch ab%ruse intricate mathﬂumtlcal cal-
culations such as usually occur in civil, me-
chanical and electric en'flneevlnﬁz and simi-
lar professions may be Trapidly, accurately
and conveniently determined.

Tn the present mstanr*e I propose to pro-
vide an instrument through the medium of
which ordinary enpineermg calculations may
be made much more rapidly than is possi-
ble with the ordinary form of slide rule,
while at the same time the rule itself is so
constructed that the operation of the same
is greatly smlmmed.

Furthermore, T propose to provme an in-

UO ﬂ’ynL,A avy rj
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‘strument of this character w h@re,n the math-

ematical scales are so arranged as to enable
the operator to make the des1red calculation
with but relatively few movements of the
parts of the scale, thus accomplishing o con-
siderable saving of time.

Furthermore, it is my purpose tc provide
a calculating instrument which will embody
the de‘:iw@ & tures of efficiency and reli-
ability and which may be manufactured and
marketed at a vel tholy low cost.

With the above recited objects and otl
of a %lnl‘l‘&“ nature in ny invention
consists in the construction, combination and
arrangement of parts set forth in and fall-
ing within the sco pe of the appended claims.
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1y direcily over the obverse or fop
of ffhu cmcul&f slide is likewise marked
thematical scales.
to the accompanying
drawings in 1111 the numeral 10 desig-
natesa cucuhr or dlb c-like base, of any smt—
able ¢ )1/e m(i preferably i“oumm of opaque
3 { wrd, card-board, wood,
.mwal or. *‘a,he hke This base is provided
with a radially extending segmmental closed
skx‘i 10® the inner navrowed end of which
es adjacent the center of the base while the
ouiel widened end thereof terminates inward
of the periphery of the base, the slot pref-
erably extendir
gance imeasured from the center of the base to
the periphery thereof. Thetop face of thebase
10 1s indicated by the numeral 10° while the
bottom face is designated by the numeral 1()“
Bilounted to rotate over dm top face 10° o
the base is a cirenlar disk or slide 11 Which
ig also preferably formed of opaque material
such as board, cavd-beard, wood, metal or

fravelin

fae@

ss diameter wn the base 10. The
er or rge face of this circular slide

is shown at 11* while the lower or reverse
‘ace thereof is indicated at 11°. Rotating
over the obverse or top face 11° of the cir-
cular disk or slide is 2 member which I have
termed for the sake of convenience a “cur-
sor”, this cursor being indicated by the nu-
mm'g‘,} 12. 'This cursor is preferably formed
ot cel uloid or some other transparent mate-
vial and includes a ecircular portion 12° of
smaller, or relutively less crogs dimension
than the circular slide 11, this circular por-
tion 122 of the cursor being arvanged concen-
trically with the slide. ormed integrally
with and extending radially from the circu-
lar portion 12* of the cursor is a flat seg-
mtal tongue 19, the outer edge 12¢ of
1ich alines or registers with the periphery
of the circular base 10. Mounted upon the
cursor 12 is o second similar cursor 13, this
latter cursor being also preferably formed of
a franspavent m%elml such ascelluloid, and
comprises an appr ommaie].y circular porhon
13* arranged coucentrically to the circular
portion of the cursor 12, and a relatively
long tongue section 13 which is formed in-
tegral with the cirenlar portion 14* and ex-
tends to and beyond the periphery or outer
adge of the circular portion 12* of the first
mentioned cursor.  The cursor 12 is provided
with o vadially extending hair-line 120,
while the cursor 18 is provided with a simi-
lar hair-line 13¢, these hair-lines in both
cmeq extending from the center of the re-
{ive cur to the outer edges of the
fiat tongues thereof, RMounted to rotate over
the a)(‘:w()m or reverse face 10° of the base 10
dex aym 14, This index arm is pref-

od of opaque matarial as
, card-board, wood, metal or the like

Szv/ﬂ

'AL)()JL two-thirds of the dis-

the }"ﬂo/ thig disk beww pzefevably smaller.

_of the members of

and comprises a cireular section 14° from
which extends the relatively flat outwardly
Haring arm ‘4" e 14¢ of this

arm ex voad mﬂ pe uphery of the

base 10 as shm\ nm Ifig Thig index arm
is provided with a l(mgm,ldmally extending
closed slot 149, the outer end 14° of which
registers with the periphery of the base 10
while the inner end thereof terminates at a
point about one-third the distance inward
toward the center of the index arm. It is
to be understood that thess
the instrument, that is to say the base 10,
the circular disk or slide 11, the cursors 12
and 13 and the index arm 14 are all con-
nected at their centers, and in the present
instance this connection is in the nature of
a tubular rivet 15, the top flange 15° of
which overlies the top cursor 13, \"hﬂe the
bottom flange 15 of this *tubular rivet or
stud lies beneath the lower face of the in-
dex arm 14.

In this instrument it is desirable to have
the circular disk or slide 11 connected with
the index arm 14, to turn thervewith,
while at the same time both of these mem-
bers 11 and 14 will rotate around the rivet
or stud 15.
meditm of a special rivet 16 which is sleeved
on the main stud or rivet 15 this tubular
rivet 16 having an upper attaching flange 16
which extends over the adjacent portion of
the slide 11 and is then bent vertically down-
ward as at 16" and extended through the
glide 11 and then bent inward as at 16°
against Lhe adjacent, portion of the under
face of the slide 11 so that the slide is firmly
connected with the rivet. Likewise the
Tower end of the rivet 16 is formed with an
attaching flange 16¢ for connection with the
index arm 14, this flange 16° lying beneath
the adjacent portion of the index arm and
being upturned at its edge as at 16° to punc-
ture the indox arm as is clearly shown in
Fig. 4. From this
seen that the attaching riv ot 16 being sleeved
upon the tubular stud 15 may rofate on the
latter and the rivet also conmnecting the in-
dex arm 14 with the slide 11 will cause the
two latter to Iota‘ce together.

In order to give a clear understanding of
the manner of using my invention, I will
now proceed to briefly describe the scales,
charts, formula and data with which each
the instrument is
equipped but in this connection I wish to

80 A8

Jbe understood that the invention is not lim-

ited tc any particular or specific scale,
formula or data, printed or otherwise,
marked upon the members, or any of them,
as it will be evident that the mathematical
characters of the charts may be varied to
suit the conditions and purposes for which
the instrument might be used.

In describing the various scales, I shail

five members of

1 accomplish this through the

arrangement it will be i
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The obverse or top face of the base 10 in
the chart shown levein is marked as fol-
lows: weale A% 15 dwvided log: mthmlcaﬂy
from 1 to 10 thmm'n each half of its pe-
riphery. It is used in conjunction with scale
C*, and is so divided that any scﬂe cml-
sion or numper on scale A% will lie radially
opposite vhc square root of that num b@i on
scale ¥ 11\13 the scale division indicated
as BHE on A% lies 1d ally opposite the divi-
stonn 12 on et ale € u. ’Thls scale is termed
“the scale of squares.”

Contmmno toward the center the next
section B* contains two scales 8 and 0”7 as
shown in ¥ig. 1. The one &’ registering
from —40 to 500 ih a temperature displace-
ment scale located in such a manner that
ity freezing point (‘3”') "“) coincides with
the weight of one u‘wg fout of alr (080T on
seale OY) at standard conditions of 82° I
and 20.92 inches of mercury pressure. It
Is used i conjunction w m iTie several scales
on tho oiher memwbers of the instrument in
the rapid solution of problems dealing with
air or ciher gases uunder other conditions
than standard, The other scale &7 in this
section 1s used in the novel solution of the
resistance, weight, area and other charac-
teristics of copper wire (z»ro"n & Sharpe
In every case the numbers vepre-
senting the diﬂ'erenu sizes of the wire are

.“'(n ¢ 10

gage)

marked opposite constants on the seale
equaling the diameters of the wives in civ

La
ext ME eontning
1€ L4, ConLains

eilar mils. The next scction
a grouping of proportional factors

other miscellancous data used 1n the red
tion of one unit of length, volume, wei
ote., to another nke mnit. In addition
found some very useful constants used in
{\ilginoerin(r worlk and also a novel arrange-
ment of the elements usul in combustion

problems, M.\nb‘f the solution of the pro-

portion of the molecular mvoh‘ﬂd antomati-

o

cally effects the determination of the fHnite
welghts of the several elements. The in-

termr scale O% 1s divided log 111'ithmicaﬂy a8

is the lower seales of the slide rule com-
monly lnown as the “Hanheim rule” 1
shall not go ium a lengthy discussion con-
cerning 1 claim

this method of division as 1
no <)ri<>m‘xhw in this ]eg‘n‘u

The bottom or veverse face of the bass 10
is marked follows: At the permhu‘v is
a scale I having ser of rows of numbers

as

1es

extending radial ly toward the center giv-
me the characteristics o,{ one pound of
steam at various pressures and temperatures

under saturated and superheated um(htlons
These valueg may be ceniently read by
means of the slot 149 i index arm 14.
Continuing nwardly J7 used in

FOIRE:

aie seales

‘number on I

fd the cenfer s 1y ‘:‘“}}GS 4" used in

¢ sl
determining *h ﬁ(,\\ of water over a rec-
tangular welr and also seales J77 indicat-

ng dw current carrying capacities of stand-
ALd wires with various msulmon

The cireular slide 11 ked as
lows: Heale D% and identical

ooy
;.‘S JRHEBY 1L01-

m
E0X o
Bl are

B gnd with
scale U% as described hevetofore. fHeale Re
1s stmilar to scale AX as previov sly described.
Tlie cube scale ¥x 15 divulud tog: i"lfhmlcal

through each one-third of its periphery & z
stich a manner that any scale division or
W 11 ]m radially cm)osr’ﬂ the
Y\DO"‘ /\11 &

cube root of J

the ul\m\m 172%
opposite Lhc divisio
sine scale 4% and tay
arranged that the
functions of a g
scale 13% by menns
1. The next scale ¥ 1
mic scale or scale of
m; divisions are of eg
in a clockwise duou
logarithm of any
seale may

P
1AL

"1/0 an i

] pz‘m’ionsiy
ales shown
" 4

1L (\b i“
ion 0“ Tractic nml POWErs
This series o‘

S the b(‘:l“a‘m,” At
the center is u scale of temperatnres ' used
n L(;n]dn(bl()xl with the scale l)“ win g vhe

numbers of copper wires of various
eters as deseribed for bﬁf)% ’\fauzm

lems dealing with wires a
[nres.

The hottow fuce of the
marked as foﬁmm b,

grapl
portant n‘zfs
cond hes

<<<fm},(xm><’ by \1‘11‘\}:011(11;10
(,me(:on(llx.mu 1% K]H)\\n imn ”1(-‘
contlnuous uenther of

fixed at botly ends and contr (u?; im m::‘; \\:‘
the weight | On this
formule for w‘«w—»x rain *)r”)Mw
mafion concerning the properiics f;-"
portant materials of o i

4

moluuhu \Velghs. a 1’:; b]e des«ribi

1y
i

Jf!(‘e are also _z'enmai

¢

properties of

table for use in
problems 3
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chanies, hydraulics, combustion, trigonom-
etry, ete., indicated generally at B*

The mlaﬁ‘;‘ely large cursor 12 is marked
as follows: At its periphery is scale Y simi-

lIar to scale E* with the exception that its

notatlon ‘is in a direction opposite to the

Iatter. At different points along scale Fv

-are gage points noted as follows: e, V, Mp,

L, D, My Tp, W, 3, T, HB, KA, and DC,
Thess are used in the solution of specific
problems for which this instrument is es-
pecially designed. The interior scale S* is
a scale of equal parts notated in a direction
opposite to the like scale on the circular

slide 11 and is used in conjunction with this.

scale in the arithmetic addition of finite
nwmbers. At the center is a series of gage
points T used 1n conjunction with the “Log-
log” scales on shide 11 for the rapid solu-
tion of problems dealing with the ideal ex-
pdmi(m% and compressions of gases.

The reverse or bottom face of ihe index
arny 14 is marked as follows: Extending

dicated

L% 314 (JZ'T

from the periphery about one-third of the
way to the center and adjacent to the slot
149 ag previously described, is a2 series of
symbols U~ referring to the different char-
acteristics of saturated and superheated
steam as seen through the slot. These sym-
bols are so placed as to indicate the several
characteristics of one pound of saturated or
superheated steam under various conditions
of temperature and pressure. FExtending
radially toward the center is another series
of symbols V* used in conjunction with the
magnetism and other scales as previously de-
seribed for the bottom or reverse face of the
base.

In order that the operation of my inven-
tion may be understood by engineers or
others skilled in the art to which it per-

taing, I will now give several examples of

its use.

Suppose it is desired to calculate the in-
horse power of a simple steam en-
gine under the following conditions:

mean cffective pressure =218 #/sq. in.

P

L=stroke of engine =2 ft.

A =area of plston—930 sq. in.

N =revolutions per minute =414 R. P. M.
I H P ot XLxXAXN 218X 2X230X 414

33,000

By means of the several scales this solu-
tion is greatly simplified. The procedure is
as follows: Move the cursor 12 so that the
mark 2 (stroke) on scale I¥ coincides with
230 (area) on scale KX of the circular shde
11. Move the indicator 13 so that its hair-
line (13°) coincides or lies directly over the
gage-point “H. L.” (33,000) on scale Ex of
the circular slide 11, This solves for the
value of '

Stroke X Area

33,000

for the given engine which will remain a
constant mlne foz all variations of pressure
(P) and B. . M. (N). In this problem this
constant=.01392.
cator set to this constant, set the cirvcular
stide so that the value 1.0 (unity) on scale
D* coineldes with 414 on gcale C* on the base
10. How move the cursor 12 by means of
the tongue 12"so that the indicator hair-line
13° Hes directly over 218 (P) on scale Ex
It must be remembered that the indicator
13 is not moved in respect to the cursor 12
in this last operation. The result 1. H. .
=1257 will be shown on scale C* under the
hair-line 12¢ of cursor 12. Thus it WiH be

seen that once the indicator is set for a
given engine

AXL

oo s = Constant

33,000 i

the solution of any horsepower may be

Next, leaving the indi-

33,000 =1257.0 L. H P

effected by one movement of the cursor 12
and one of the circular slides.11. This is a
typical example showing the method of pro-
cedure used in solving expressions contain-
ing several variable “and constant values.
lhuq, where a series of I. H. P. values for
any given engine having varying pressures
and B. P. M. 8,18 desntd the determination
of each value m(ly be effected by two settings

-of the instrument, once the constant settmo

has been made.

There are several constants on the cursor
12 by means of which much purely mechani-
cal calculation may be eliminated. For in-

stance, suppose that under ideal conditions
a velocity of 10 ft. per sec. is imparted to o
stream of water falling through a height
“p» Wanted: a numerical value for %"
in feet.

=% =1.535 (approx)

“h=height of fall.
v=velocity of water in feet per second.
g=04.4 constant for action of gravity.

This problem may be rapidly solved by
setting “v” on scale FY of the cursor oppo-
site 10 on scale C* (on base 10) and reading
“A7 directly in ft. (1.535,) on scale A* un-
der the hair-line 12¢ Fig. 1. In the actual
model the above problem would be effected
by setting the gage-point “o” on scale ¥Y to
the given velocity (10 ft. per sec.) on scale
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Ex and reading the height (1.535) on scale
B* under the cursor hair-line on the circular
slide B, (Fig. 7), (scale B* and scale A* be-
ing both square scales). This scale, (B¥),
is not shown on Fig. 1 to avoid unnecessary
complications.

Another example may be given for solving
the area of a circle when the ‘diameter is
known. In this problem the gage-point “D”
on scale F¥ is set over the given diameter on
scale E* and the desired area may be read

. under the hair-line (12%) on scale B* as was

15

20

25

40

45

55

60

65

the height “A"” in the preceding problem.
The solutwn of ‘some pr oblems would ne-

cessitate the use of every element of the in-

strument, for example: Required: the mag-

petic permeance of a cylinder of laminated -

silicon steel having a diameter of 3 centi-
meters and a length of 20 centimeters, its
magnetic flux densmy to be 15.5 kilolines per
spuare centimeter. The two formulae which
will be used in solving this problem will be
found on the reverse face of the circular
slide 11 and are observable through the
opening 102,

The formula used in determining the per-
meance of a magnetic cirenit is:

_HA
P= A

‘Wherein:

=permeability of the substance in

“perms” per cubic centimeter. -

“A”=area of substance in square centi-

meters.
A=length in centimeters.

Since the area “A” may be determined
from the dlameter (“D” 8 cm.) and the
length “A” is known (A=20 cm.), the only
unknown will be the permeability “u % which
may be solved by the use of the formuh

B
. #=ﬁ
Wherein : )
B=flux density in kilolines per $q. cm.
15.5.

H=ampere-turns per cm. of Iength

“H” may be determined by the use of the
magnetic saturation curve for laminated
silicon steel in the well known manner. The
use of this curve, however, is made unneces-
sary by means of the scales J” on the bottom
face of the base 10. As shown on Fig. 2,
an “H” of 20.5 ampere-turns per cm. will lie

“coincident with the radial edge of the index

arm 14 when this edge is ad] acent to a “B”
of 155 kilolines per em. Thus it will be

seen that the value ¢f “H” for any of the.

materials shown on the index arm 14 lies
radially opposite the corresponding value of
“B” on said arm. This will be found to be
a distinet improvement over the method of
“picking” the values from the saturation
curves. Using the value of “H” (20.5) de-

8

termined by means ‘of the J’ scales as pre-
vicusly described and subsmtutmg in the
second equation, we get:

r=H= 905 =797 perms per cu. cubed.

Set the hair-line 12¢ of the cursor 12 to
15.5 on scale Cx. Move the slide B so that
20.5 on scale D lies under the hair-line 124,
Read 757 on scale C* opposite the slide index
or unity (1.0) on scale D* on the slide 11.
Now that u (757 perms) has been determined
we substitute in the first equation:

P=%=MWD2=757X1X3Z
AT EKAT TTEX20

Set the hair-line 12¢ of the cursor 12 to 3
on scale Cx. Move the slide 11 until 20 on
scale B* lies under the cursor hair-line 129,
Set the hair-line 13¢ of the cursor 13 over
the individual scale “D” on the cursor 12:
With the cursor 13 set as above, move the
cursor 12 so that the hair-line 18¢ lies over
757 on scale B* on the slide 11. Read the
permeance (P 267 perms) on scale A* on the
base 10 under the cursor hair-line 124, Thus
once p is determined by means of the J’
scales used in conjunction with the index
arm 14, and using the formule on the re-
verse face of the slide 11, the equation,

w32 X 757
4%20

=267

=267 perms

is solved by utilizing all the members of the
- instrument.

While I have herein shown and descrlbed
one particular embodiment of my invention,
I wish. it to be understood that I do not con-
fine myself to all the precise details of con-
struction or to the particular marking of
the instrument herein set forth by way of
illustration, as modification and variation
may be made without departing from the
spirit of the invention or exceeding the scope
of the appended claims.

What I claim is:

1. The combination with a base having
scales marked on the obverse face thereof, of
a circular slide rotatable over the obverse
face of the base and having scales marked
on the top side thereof said slide being of
less diameter than the base, and an arm
fixed to the pivot of the slide and movable
over the reverse face of the base, said arm
extending beyond the peripheral edge of the
base whereby 'same may be engaged at its
free end to effect rotation of the slide rela-
tive to the base.

2. The combination with a base having
seales on the obverse face thereof, of a cir-
cular slide rotatable over the obverse face
of the base and having scales marked on the
top face thereof, said slide being .of less
diameter than the base, a transparent circu-
lar cursor rotatable over the top face of the
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slide and of Jess diameter than the latter, a effect rotation of the slide relative to the
radial tongue on said cursor, a second trans- base. 10
parent cursor movable over the top face of  In testimony whereof, I affix my signaturs
the first cursor, and an arm fixed to the in the presence of two witnesses.

5 pivot of the slide and movable over the re- JOAN T. JONES.
verse face of the base, said arm extending be-  Witnesses: : ' ’
yond the peripheral edge of the base where- James A. Havoow, -

by same may be engaged at its free end to Paor Jowes, Jr.



