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To allwhom it may concern: v

Be it known that we, Frenerick O. Stir.
MaN and Henry M. ScHLEICHER, citizens ot
the United States, and residents of Melrose,
in the county of Middlesex and State of
Massachusetts, and of Boston, in the county
of Suffolk and said State, respectively, have
invented. new and useful Improvements in
Slide-Rules, of which the following is a
speeification. '

"'This invention relates to slide rules and
more particularly to slide rules of the type
disclosed in -our prior Patent No. 1,250,379,
granted December 18, 1917, in which the
scales each comprises consecutive superposed
portion of a continuous. logarithmic scale.

Slide rules of the character referred to are
far more accurate for a given length inas-
much as the divisions of the scale may be
made as many times larger than usual as the
number of portions into which each scale

. is divided. However, when each scale is
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56 3 and 4 adapted to slide in the grooves 1 -

divided into a number of superposed por-
tions it is necessary to determine the portion
of the scale in which the product of a proc-
ess of multiplication or division may be
found as well as to locate the point in that
portion where the product is located. ‘The

principal object of the present invention is

to facilitate the location of the portion of a
divided scale in which the product may be
found. .

Other objects of the invention will be a}.
parent from the -following description anc
the accompanying drawings in which—

Figure 1 is a plan view of the preferred
embodiment of the invention, 'parts being
removed and parts béing broken away;

Fig. 2 is an end elevation of the device
completely assembled; ' :

Fig. 8 is a view similar to Fig. 1 showing
the parts completely assembled and showing
parts broken away; ‘ o

Fig. 4 is a side elevation of the device
parts being broken away; and

Fig. 5 is a detail view of a modified part
of the device. . :

The preferred embodiment of the inven-

tion illustrated in the drawings comprises a
%uide member G, a slide member S, a longi-

udinally movable cursor C, and-a trans-
versely movable cursor C’. The guide mem-
bér G has grooves 1 and-2 formed in its
opposite sides and the cursor C has flanges

and 2 so that the cursor C may slide longi-
tudinally of the guide G. The slide member
S has tongues 5 and 6 on its opposite sides
adapted to slide in grooves in the opposite
sides of the channel 7 which is formed in
the guide member to receive the slide mem-
ber. The. transversely movable cursor C”
preferably comprises a plate of glass adapt-
ed to slide transversely in chanmnels 8 and 9
formed in the o%)osite sides of the cursor

. The cursor C is provided with a de-
tachable plate 10 overhanging the channel
8-at one side, this plate being detachably
held in place by secrews 11 and 12, whereby
the cursor C’ may be removed from the
cursor C by detaching the plate 10. Mount-

a rivet 13 is a spring finger 14 having a
V-shaped catch 15 on its free end adapted
to cobperate with V-shaped notches 16 in the
cursor C. o
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ed at one corner of the cursor C’ by means of
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As in our aforesaid patent the scales on the -
guide and slide members respectively com- -

prise copsecutive superposed registering por-
tions of a continuous scale instead:of a loga-
rithmic scale formed continugusly in a single
line as in the ordinary slide rule. Thusin the
drawings the scale on the guide member is
divided into five portions (although .it is

to be understood that the scale may be.di-

vided into any desired number of portions)
the five portions being numbered (or other-
wise designated with letters or other char-
acters or indicia) consecutively from top to
bottom at the left-hand end of the scale.

- The five portions taken .together form a

complete logarithmic scale and each suc-
ceeding portion begins where the preceding
portion terminates. Thus-portion 1 termi-
nates approximately at 1585 and the second

portion begins approximately at 1585; simi-

larly portion 2 terminates approximately at
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2512 and portion 3 begins approximately at

2512, etc. The five portions are equal in
length so that when superposed they regis-
ter at their opposite ends with each other.

As illustrated in the drawings the slide

100 -

member is. grovided with "two scales each

comprising five superposed registering por-
tions of ‘a continuous logarithmetic scale
similar to the scale on the guide member, the
two scales being placed end to end so as to
join at the line 17 in Fig. 1. The scale
to the left of line 17 is an exact duplicate
of the scale on the guide member, butthe
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_sequence.

2

scale on the right of line 17 differs from the
scale on the guide member in that the por-
tions are differently arranged. The second
portion is placed at the top in alinement
with the first portion of the left-hand scale,
the third, fourth and fifth portions are

placed in alinement with the second, third .

and fourth portions of the left-hand scale
and the first portion is placed in alinement
with the last portion of the lefi-hand scale.
On the transversely movable cursor €’ is
provided 'a transverse registering line 18
and two longitudinal registering lines 19,
the transverse line 18 being adapted to reg-
ister a point in the slide scale with a point
in the guide scale and the longitudinal lines
19 being adapted to register with any one
of the five portions of the scale on the guide
member.
At the left-hand side of the cursor C’ is
grovided two series of numbers designated
f and D respectively, the series M being ar-
ranged to be used in multiplication proc-
esses and the series D being arranged to be

used in division processes. The numbers in-

each series are arranged consecutively; and
‘they are spaced apart transversely of the
guide scale so as to register with the respec-
tive. portions of the scale when the longi-
tudinal lines 19 are in registry with any one
of the five portions of the scale. The num-
bers correspond te the numbers of the por-
‘tions of the <lide scale and are arranged in
Thus in series M the numbers
progress from top to bottom beginning with

"1 and continuing to 5, then beginning again

with 1 and continuing to 4, the last four
numbers being repeated so that there will
be a-number in registry with each portion
of the guide scale’ when the longitudinal
lines 19 are in registry with any one of the
five portions of the scale. Thus when the
longitudinal lines 19 are in registry with

“the fifth portion of the cuide scale the first

five numbers of series M will register re-
spectively with the portions of the guide
scale bearing the same numbers, while when
the longitudinal lines 19 are in registry
with the first portion of the guide scale the
last five numbers of series M will register
with the respective portions of the scale.

The series D is similar to the series M but.

the numbers progress in the opposite direc-
tien, the D series beginning at the bottom
with 1 instead of at the top and ending with
4 at the top instead of at the bottom.

At the right-hand side of the cursor C’
two similar series ¢f numbers are provided
for multiplication and division respectively,
these two series differing from the two se-
ries at the left-hand side only in that the
numbers in each series are shifted in the di-

rection opposite to the direction in which

the sequence progresses distances equal to
the distance between two portions on the
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guide scale. Thus the numbers in the right-
hand series M are shifted upwardly one
space each with respect to the numbers in
the left-hand series %VI and the numbers in
the right-hand series D are shifted down-
wardly one space each with respect to the
numbers in the left-hand series D. Thus it

will be observed that in the two left-hand

series the numbers 5 are in alinement with
the longitudinal lines 19 while in the two
right-hand series the numbers 1 are in aline-
ment with the lines 19. As will hereinafter
appear the two left-hand series of numbers
M and D are arranged to be used in multi-
plication and division respectively when the
slide extends to the left from the guide,and
the two right-hand series are arranged to
be used respectively for multiplication and
division when the slide extends to the right
from the guide.

In using our improved slide rule either one
or both of the scales on the slide may be used,
and when both of the scales on the slide are
being used the two series of numbers M and
D at one side of the cursor C’ may be omit-
ted. Thus in Fig. 5 we have illustrated a
modified cursor C’” in which only the two
left-hand -series of numbers are provided.

When using only one scale on the slide
the operation is as follows:

Multiplication : Taking as an example the
process of multiplying the two factors 2
and 3 to obtain the product 6 the procedure

is, first, set the transverse line 18 on 2 on

the guide scale, 2 being found in the second
portion of the scale; secondly, set the longi-
tudinal lines 19 on the portion 2 of the
guide scale containing the factor 2; thirdly,
bring the left index 20 of the slide scale into
registry with the transverse line 18 (assum-
ing that the slide is provided only with the
left-hand scale) ; fourthly, bring the trans-
verse line 18 to the factor 3 in the slide
scale, which will be found in portion 3;
fifthly, note the number of the portion of
the slide scale containing the factor 3, num-
ber 3 in this example; sixthly, find the
product 6 in the guide scale in the portion
which is in registry with the number 3 1n
the right-hand series M, 3 being the number
of the slide scale containing the second fac-
tor 3. The right-hand series M is employed
in this case instead of the left-hand series
M for the reason that the slide scale in this
particular example extends from the right-
hand end of the guide scale. "When the
slide extends to the left, the left-hand series
M is employed.

Division: Taking for example the process
of dividing the factor 6 by the factor 2, to
obtain the product 3 the procedure is, first,
set the transverse line 18 on factor 6 of the
guide scale, which. is found in portion 4;
secondly, set the longitudinal lines 19 on the
portion 4 of the guide scale containing the
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factor 6; thirdly, bring the factor 2 in the
slide scale which is found in portion 2, un-
der the transverse line 18; fourthly, bri ing
the transverse line 18 to the left-hand index
20 of the slide scale, this being the index
which falls within the limits of the guide
scale; fifthly, note the number 2 of the por-
tlon of the slide scale containing the factor

2; and sixthly, find the product' in the por-
tion of the guide scale which is in registry

-with the number 2 in the right-hand series

D, the right-hand series D being used
owin(r to the fact that the slide projects to
the I‘lght When the slide projects to the
left the left-hand series D is used instead of
the right-hand series.

When using both of the slide-scales the
operation.is as follows:

Multiplication : Consuleun«r for example
the process of multiplying the factors 2 and
3 to obtain the product 6 the procedure is.
first, set the transverse line 18 on 2 in por-
tion 2 of the guide scale; secondly, set longi-
tudinal lines 19 on pmtmn 2 of the gmde
scale containing factor 2; thirdly, brmo' cen-
ter index 17 of the slide to the transverse
line 18; fourthly. bring the transverse line
18 to the second factor 3 in the third portion
of the right-hand slide scale, this being the
scale in which factor 3 falls within the lim-
its of the guide scale; fifthly, note the num-
ber 2 of the slide scale containing the factor
3; and sixthly, find the answer under the
transverse line 18 in the portion of the guide
scale in registry with the number 2 in the
left-hand series M, the product being found
in portion 4 of the guide seale in this ex-
ample.

Division: Taking for example the process
of dividing the factor 6 by the factor 2 to
obtain the pmduct 3 the procedure is, first,
set the transverse line 18 on factor 6 in the
guide scale; secondly, set the longitndinal
Tines 19 on portion 4 of the guide scale con-
taining factor 6; thirdly, brmﬂ' the factor
2 in the 1'ight-h:md slide scale under the
transverse line 18, the right-hand slide scale
being selected rather than the left-hand slide
scale ow ing to the fact that it will bring
the center index 17 within the limits of the
guide scale; fourthly, bring the transverse
Tine 18 to the slide index 17; ﬁfthlv note the
number 1 of the portion of the slide seale
containing the factor 2; and sixthly, find
the answer in that portion of the guide scale
whieh is in registry with the number 1 in
the left-hand series D.

By employing the two scales on the slide
scale and by using the central index 17
exclusively the oper rator needs to pay no at-
tention to the direction in which the slide
scale projects from the guide scale, and as
stated above only the two left-hand series
of numbers are emploved as illustrated in
Fig. 5.

8

The spring finger 14 and notches 16 are so
arranged that when the cursor C” is brought
into approximate registry with any one " of
the portions of the guide scale the elasticity
of the spring 14 automfltlcally brings the
carsor into accurate registry and holds it
there.

What we claim is:

1. In a slide rule of the type having a
guide member and a slide member, each car-
rying a scale comprising consecutive super-
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posed registering portions of a continuous -

logarithmic scale, a cursor arranged to be
moved tmnsve1~=ely of one scale into regis-
try with any portion thereof, said cursor
having indicia thereon alranaecl to register
with the respective portions of said one scale
when the cursor registers with any portion
thereof, said numbers corresponding to the
respective portions. in the other scale and
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being so arranged that when the cursor is

in registry with one factor in said one scale
the indicia corresponding to the portion of
said other scale containing the other factor
is in registry with the p01t10n of said one
scale containing the product.

9. In a slide rule of the type . h(wmg il
guide member and a slide member, each car-
rying a scale comprising consecutive super-
posed registering portions of a continuous
logarithmic scale, a cursor having a regis-
tering part arranged to be moved trans-
verselv of one scale into registry with the
lesped:we portions thereof, szud cursor hav-
ing characters thereon (orrespondmrv to the

numbers of the respective portions of the -

other scale. said characters being arranged
in sequence transversely of the cursor so as
to register with the respective portions of
said one scale in the various transverse posi-
tions thereof, and said sequence progressing
in such direction that when the cursor is-
brought into registry with the portion of
said one seale containing one factor the
character corresponding to the portion of
said other seale containing the other factor
is in registry with the portion of said one
seale containing the product.

3. In a slide rule of the type having a
guide member and a slide member, each car-
rying a scale comprising consecutive super-
posed registering portions of a- continuous
log: arithmic scale. a cursor having a regis-
tblin“ part arranged to be moved trans-
verselv of one scale into registry with the
rospectlve portions thereof, snid eursor hav-
ing numbers thereon correspondmcr to the
numbers of the respective portions of the
other scale, said numbels being arranged in
sequence transversely of the cursor so as to
register with the 1eqpect1\e portions of said
one scale in the various transverse positions
thereof, and said sequence progressing in
the same direction as the numbers of the por-
tions of said other scale, whereby in multi-
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plication when one number is brought into
registry with the portion of said one scale
containing one factor the number corre-
sponding to the portion of said other scale
containing the other factor is in registry
with the portion of said one scale contain-
ing the product. )

4. In a slide rule of the type having a
cuide member and a slide member, each
carrying a scale comprising consecutive su-
perposed registering portions of a continu-
ous logarithmic scale, a cursor arranged to

- be moved transversely of one scale into reg-

istry with the respective portions thereof,
said cursor having two series of numbers
arranged transversely thereon so that the
numbers of each series will register with the
respective portions of said one scale in the
various positions thereof, the numbers in
each series corresponding to the numbers of
the respective portions of the other scale and
being arranged in sequence, and the sequence
of the two series progressing in opposite
directions so that in multiplication the num-
bers of one series indicate the scale portion
containing the product and in division the
numbers of the other series indicate the scale
portion containing the product, substan-
tially as described.

5. In a slide rule of the typé having a
guide member and a slide member, each
carrying a scale comprising consecutive su-
perposed registering portions of a continu-

. ous logarithmic scale, a cursor arranged to
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be moved transversely of one scale into reg-
istry with the respective portions thereof,
said cursor having two series of numbers ar-
ranged transversely thereon so that the num-
bers of each series will register with the re-
spective portions of said one scale in the va-

‘Tious positions thereof, the numbers in each

series corresponding to the numbers of the
respective portions of the other scale and be-
ing arranged in sequence, and the numbers
in one series being shifted transversely of
the cursor distances respectively equal to the
distance between two adjacent portions of
said one scale, whereby the numbers of one

1,364,154

series indicate the scale portion containing
the product when said slide projects in one
direction from said guide and the numbers
of the other series indicate the scale portion
containing the product when the slide pro-
jects in the other direction.

6. A slide rule adapted to indicate the
product of two factors comprising a guide
member, a slide member, a scale on one of
said members comprising consecutive super-
osed registering portions of a continuous
logarithmic seale, and two scales on the other
of said members each comprising consecu-
tive superposed registering portions of a
continuous logarithmic scale, said last two
scales being placed end to end and each be-
ing equal in length to said first scale, and the
portions of one of said last two scales being
transversely shifted relatively to the por-
tions of the other of said last two scales dis-
tances respectively equal to the distance be-
tween two adjacent portions of the two
scales.

7. A slide rule adapted to indicate the
product of two factors comprising a guide
member, a slide member, a scale on one of
said members comprising consecutive super-
posed registering portions of a continuous
logarithmic scale, and two scales on the other
of said members each comprising consecu-
tive superposed registering portions of a
continuous logarithmic scale, said last two
scales being placed end to end and each be-
ing equal in length to said first scale, the
portions of one of said last two scales being
transversely shifted relatively to the por-
tions of the other of said last two scales dis-
tances respectively equal to the distance be-
tween two adjacent portions of the two
scales and the first portion of one of said
last two portions and the last portion of the
other of said last two scales being placed.in
alinement.

_ Signed by us at Boston, Massachuset+:,
this 20th day of October, 1919. -

FREDERICK O. STILLMAN.
HENRY M. SCHLEICHER.
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