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UNITED STATES

PATENT OFFICE.

MIN-KAQC TANG, OF WILKINSBURG, PRENINSYLVANIA,

SLIDE RULE.

1,411,541,
Application filed April 22,

To all whom it may concern: .

Be it known that I, Min-Kao Taxe, a
citizen of the Republic of China, and a
resident of Wilkinsburg, in the county of
Allegheny and State of Pennsylvania, have
invented a new and useful Improvement in
Slide Rules, of which the following is a
specification.

My invention relates to slide rules and
particularly to helical slide rules.

One object of my invention is to provide
a helical slide rule that shall- have means
whereby it need be turned through only a
minimum angle to perform any of the vari-
ous mathematical calculations usually per-
formed with slide rules.

A further object of my invention is to
provide a slide rule that shall be velatively
compact, ‘simple and inexpensive to con-
struct and relatively more accurate than

_ordinary slide rules of the same length.

Ordinary helical slide rules comprise
two helical members having co-operating’
logarithmic scales thereon. With such an
arrangement, the same accuracy may be ob-
tained with a ten inch rule that is obtained
with a twenty inch ordinary slide rule de-
pending upon the number of scales thereon.
However, the operation of manipulating
such a rule is rather tedious because some
calculations require the relative turning of
the two co-operating helical members guite
a number of times to cause them to assume
proper relative positions. To overcéome this,
it has been proposed to construct two
cylindrical telescoping members with co-op-
erating helical scales. With this arrange-
ment, it is difficult to cause the scales to:
register properly and the advantages of
fower manual operations in manipulating
the rule are overcome by the decreased ac-
curacy. A :

In view of the above, I provide two co-
operating helical members having the ordi-
nary logarithmic scales thereon. A trans-
parent cylindrical finder member surrounds
the helical members and is provided with a
single line or a plurality of indicating lines
which co-operate with the scales to permit
any computation to be obtained with a
minimum relative movement of the helical
meibers.

Figure 1 of the accompanying drawings
is g viéw, partially in section, partially in
elevation and partially broken away, of #
helical slide rule embodying my invention;
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Fig. 2 is a development of the scales marked
on the various elements of the rule shown
in Fig. 1; Fig. 8 is an elevational view of a
modified form of helical slide rule embody-
ing my invention; Fig. 4 is a view of the
finder shown in Fig. 8 with parts broken
away; Fig. 5 is a detail view, partially in
elevation and partially in section, of the

finder shown in Fig, 4; Fig. 6 is 2 top plan

view of the knurled ring of the finder shown
in Figs. 3, 4 and 5, and Figs. 7 and § are
detall sectional views of the rings shown
in Fig. 8.

In Figure 1 of the drawings, & member
1 is provided with a helical groove 2 in
which 1s disposed a helical member 8. The

member 1 is previded with springs 4 in the.

grooves 2 thereof for compensating for
changes in the expansion of the members 1

operating logarithmic scales 5 and 6 are
marked on the members 1 and 8, respec-
tively. On the members 1 and 8 are marked
indices I, I1, IT¥, IV, V, VI and T each of

Co-.
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which is displaced an equal distance from .

the next index. The.indices are all adapted
to be visible from one side of the rule sub-
stantially as shown. A transparent cylin-

drical member 7 or other suitable structure ¢

is disposed around the members 1 and 3 and
is provided with indicating lines or point-
ers 8 that are equally spaced with respect to
each other and which cooperate with the
scales 5 and 6, as hereinafter set forth, to
facilitate the reading of the rule with 2
minimpm manipulation thereof. Knurled
buttons or handles 9 are provided for the
portion 1 of the rule, knurled head members
10 are provided for the portion 3 of the
rule gnd kuurled head members 11 are pro-

.vided for the transparent cylindrical mem-

ber 7. The members 9, 10 and 11 are pro-
vided to facilitate actuating the relatively
movable members 1, 3 and 7 of the rule.
The development shown in Fig. 2 of the
drawings illustrates the positions of the
lines 8 in performing the problem of thres
divided by eight. In other words, with the

devices as shown in Figs. 1 and 2, the mem-
= 9

ber 7 is turned until one of its lines 8 reg-
isters with the number three on the scale
5 of the member 1. Then the knobs 10 ars

“turned until the portion 8 of the rule is in

such position that the number eight on the
scale 6 thereof registers with one of the

lines 8. The quotient will be found coin-
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ciding with the indez line L mw 18
mdhes from the index Loz, 1
the peint 375 on scale 5.
That the quotient coincides with the index
IIT is obtained from the fact that the divi-
dend 3 and the divisor 8 are three in&ic%ing
+ lines apart euual to the distance between the
mmces IIL and I, that is, from the nature
of the louamtnmlﬂ scales the ¢ Jiszo’@accsmem of
the quofmo from the end of the index I
must always be equal to the msphcememu of
the \uvxdmg from mhe divisor. In other
womo the quotient of any two numbers
under the same 1n01cswmo Ting wiil be found
coinciding: with the inde under every
second mmcahng line with the indez II;
and under every third mcilcamm line with
the index ITE.
Tbe transparent or omher similar ¢ylin d
cal tube 7 may have a scale or scales suca a
shown by b in Fig. 2, mark@d thereon for co-
operating with unhorm wcwlr& 12 on the
member 1 to indicate the sines of the angies
marked thereon. Of course, the angles :
be marked on the tube to co-operate wi
ioge mdhmlc sczles on members 1 and 8
the case in ommury slide rules.
2 order te perform ~a problem in m;ﬂ*{;l-
fmon, the pv‘omss of division is reversed,
erring ugaln to. Fig, & which illustrates
problem of .375 multi ] i
necessary {0 set one 6
ﬂc*nbe" 1'such as IFT in
¢ the multiplicand .3& 5.
are moved until one of the
with the multiplier on scale 5
3 is found coinciding with one of i
28 nany mdmawnp lines apart
multiplier as indicated by the number of me
index coinciding with the multiplicand.
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. the sbove it wiﬂ b
no necessary to vurn
b than 360° with Mspocm "'
necessary- to turk the me
an that amount {o Obm in a:ny
In other words, it is not necessar y Lo
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zmv::me the members 1
“turn to perform 2 mny problem in
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multiplication. If the tube or
provided with a scale b as shown, corre-
.apO”lOéh g to the sine scale on ordinary slide
*‘IJGS? the sifies may be maa direc'&ﬁ!y from
~ the scale 28 on the member 1 when the mem-
bers 1 and 7 are in correct posmom. That
“is, by rotating the membsr 7 scale
b infersects the scale 28 on member" 1 then
the correspono&mﬂ sines sre read f rom the
-scale 26 at the point of intersection of the
scale 28 and the scale & ~
In order to increase the
65 of such
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Figs. 8, 4,5 an& having s finder structure
so modified as to perm:uk scales of the same
length as the rule which are co-operative
with the scales on the mher m@mbe‘vs

The rule shown in Figs. 8, 4, 5 and 6 corm-
prises two co- Opembmg helieal members 13
and 14 similar to the members 1 and 3 of
Fig. 1. However, the member 13 is pro-
vided with 4 helical groove or thread 15
thereon for a mmtwem short distance to
receive a pin 16 in 2 ¢ ./Mndmcﬂi member 17
that surrounds the membe s 18 and 14.

The member 17 comprises a iransparent
cyhndmcaT member 18 *«nm Opuq nortlons
19 thereom. The portions 18 and 18 are
hehczﬂ and thus are of such sh&ne that the
scales on the members 18 and 14 are ex-
posed. Indicating Iines 20 and 21 are

marked on the transparent pommns 18' o

¥

the tube at equal distances apart. in @me r
-words, the lines 2C are on one side and the
lines 21 on the other sme of the tubs as

shown clearly in Fig, 4 oL the drawings,
With this ar‘mnm’-\mpn t, the lines 20 and 21

comespond t@ the hines 8

in Fig.

& of the device shown
1 amo thus mh@ manipulation is the
h the exception thet the mazimum
- e L2 Fad =) 5 s T oNo
movemens of the finder ig Lﬂoiuceu €o 180
by reason of the additional series of mdmn t-
ing lines 21 on the find It is cle
Fig. 2 that the greater the number of indi-
ating lines the less will be the movement
required of the co-operating movable mam-

bers as this movement may be “GOLLC@CL 10 OOO ‘

or mher smaller angle. Also , 1% the w*}wm
ot indica ting lines be decreas ed, the require
movemwm ig incregsed.

It also 1s clear from Fig
ﬁ’mer so modified as shown in
Gq the xuie comnmse% t?mr )

as co operat mg me"nb
pe“ form the function of the f

ndices I, I, TIT, ebe., as indic !
’because the same relauvo moverent ox mer
‘bers 13 and 14 necessary to perform any
probiem can be obtained with m(mfﬁaM :
and 19 and 14 and 19. Thus, wif

L

arran ement, the flexibility and the space.
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for arranging various
creased.

A trans Da’r’ﬁn‘b runner E?;Q} having
‘mar rked thereén may be disposed around th
rule for co- operating with scales on the por-

Toe ooy 11
vles are gwaL

tion 19 of the ruls’ anéi with the scales on
the members 18 m}d i4. )
The member 17 is. *ommd.wcl with o knurled

A g

head ring 25 having the pin 16 therein thag
is received by the groove 15 in the member
18 and alsc a ring 30 which ig dlspm@o in
5 TEeCcess ,z,u in fm@ ring 25.  With this ar-
rangement, the 001"&101» 18 ws always rdain-
,mmed udj@ﬁ@"lm “the scales of the m nembers
13 mn& 14, - However, to msum this, the ring
25 is movable with respect to me memmber 17
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and a clamp or pin 26 is provided for co-
operating with slots 27 in the member 1%
for clamping the same together. Thus, the
tube 17 may be turned independently of the
lateral movement thereof along the rule to
insure correct registering of the scales with
the transparent portion 18 of the tube. A
washer 81 is provided adjacent the bottom
of the ring 25 to prevent the members 30
and 17 from coming out of the ring 25, ~

With my invention, the length of the rule
need be only one half that of an ordinary
rule for equal accuracy with an ordinary
rule and the movements and, consequently,
the time required to manipulate are greatly
reduced. )

My invention is not limited to the struc-

© tures illustrated, as various meodifications
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may be made within the spirit and scope of
the invention, as set forth in the appended
claims. o '

I claim as my invention:

1. A slide rule comprising two cooperat-
ing helical members having - continuous
scales thereon, and a transparent member
surrounding the helical members and having
a number of equally-spaced indicating lines

-thereon for cooperating with the scales, the

number of indicating lines being equal to
the number of turns in one of the helical
members, : ‘

2. A slide rule comprising two cooperat-
ing helical ‘members having -continuous
scales thereon, and a plurality of indicating
lines for cooperating with the -scales, the

- number of indicating lines being equal to

40

45

the number of turns in one of the helical
members, ~ '

8. A helical slide rule comprising two
helically-disposed cooperating scales having
indices corresponding to'the turns of the
scales, and a finder therefor having a plu-
rality of indicating lines thereon -corre-
sponding to the indices, -

4. A helical slide rule comprising two

helically-disposed cooperating scales having
indices corresponding to the turns of the
scales, and a transparent member surround-

~-ing the helical scales having a plurality of

50
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indicating lines thereon equal to the indices
of one of the scales. o

' 5. A slide rule comprising two helically-
disposed cooperating scales having equally
spaced indices corresponding to the number
of turns of the scales, and an indicating line
for each index. ’ :

8

6. A slide rule comprising two helically-

disposed cooperating scales each one of
‘which is provided with a plurality of indices
numbered in accordance with the number of
the turn of the scale, and-an indicating line
for each index. : Coe

7. A slide rule comprising two. helically-
disposed cooperating scales each one of
which is provided with a plurality of equally
spaced indices numbered in accordance with
the number of the turn of the scale, and a
transparent member surrounding the scales
and having indicating lines thereon equal in
number to the indices of one of the scales.

8. A slide rule comprising two helically-
disposed . cooperating scales each one of
which is provided with a plurality of equally
spaced indices numbered in accordance with
the number of the turn of the scale, and a

60
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transparent member surrounding the scales .-

and having equally spaced indicating lines

thereon equal in number to the indices of one .

of the scales. ‘
9. A slide rule comprising two helically-
disposed continuous logarithmic scales, a

transparent member surrounding the scales

and a plurality of equally spaced indicating
lines thereon corresponding to the turns in
the scales. ' S

. 10. A slide rule comprising two helically-
disposed continuous logarithmic scales each
having an index for each turn and a trans-
parent finder having such indicating lines
thereon that the mathematical computations
of division and multiplication may be per-

formed without turning the scales more thaun

360° with respect to each other.

-11. ‘A slide rule comprising two helically-
disposed continuous logarithmic scales each
having an index for each turn and a trans-
parent finder having such indicating lines
thereon that all computations are obtained

with a rotative movement of one scale of less

than one turn. ‘ .
12. A slide rule comprising cooperating

- continuous logarithmic scales having a plu-

rality of indices so spaced that there is one
index for each turn of each, scale equally
spaced with respect to the first and last
index of each scale and a finder for the rule
having an indicating line thereon for each
index. - ST ‘

In testimony whereof, I have hereunto
subscribed my name this 19th day of April

1919. -
: 'MIN-KAO TANG.
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