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logarithmic slide-rule mechanically. 
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l3e is known that I. IRUDoleil C. SMIT, 
a citizen of the inited States, and a resident 
of Youkei's, in the county of Westchester 
incl State of New York, have invented cer 
taill new and itseful it provenients in Calcu 
lating cales, of which the following is a 
specification. 
The olject of my in velution is to construct 

an instituent which will in every case regis 
tel' niechanically the correct local value of 
the fil's left figure of nunabel's used in the 
operation of a logaritlinic. Scale for calcula 
tiolls. Sich an instrument, as is well known, 
is of the greatest utility, as it does away 
with the many chances of error caused by 
the necessity of constant linental attention, 
while using the ordinary slide. In U. S. P. 
Mo. 746,889, Dec. 15, 1908, I have described a construction for this purpose of a cursor 
which in conjunction with the uniformly 
spaced equal divisions on the slide on the . . 

stationally part of a slide-rule with multi 
ples of ten and with directive means on the 
ordinally logarithinic scale will register the 
local value of the first printed figures of a 

- The 

large printed figures of the slide-rule are the 
first left figures of the numbers used in the 
calculations and have the highest denomina 
tion, or the highest local value: for instance 

35 

in 550-(5) is the first left figure and its local 
value is 500. 
My present invention consists of a cursol' 

which registers the cipher: which must fol 
low the first figure to give it its local value. 
in openings placed on the cursor to line with 
the horizonal row of their printed figures, 
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and slow their local value in ordinary no 
tation. As a further in provenient, lilhaye 
added means cofiberating automatically 
with the main slide which point to the par 
ticular opening in which the ciphers of the 
figures of the main slide must be made to 
appear and read. 4. Figure 1 is a longitudinal side elevation 
of the calculating scale embodying my in 
vention. Fig. 2 is a top planviety of the 
same with the slide moved to the left. Fig. 3 is a top plan view of the calculating scale 
with the slide noved to the right. Fig. 4 is 
an end view. The arrangement of the ordinally, loga 
rithmiri liv-staced slide-rule is well known 

specification of Letters Patent, 
Application filed March 6, 1906, Serial No. 304,546. 

To all whom it inay concern. 

Patented May 4, 1909. 
Renewed December 16, 1908. Serial No. 467,808, 

tuli i}eels no detailed description. It con 
sists of a stationary part and of a slidable 
part whicl can be noved to the desired 
place on the stationary part in proper 
guides. I prefer to use the construction de 
scribed inny Patent No. 592,067, dated 
October 19, 1897, where the slide is held and 
guided by the celluloid flexible transparent 
covel' or plate. 
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The main slide 1 is preferably an elon 
gated strip of cardboard on which is printed 
the proper lines and characters and which is 
covered on its upper and lower surfaces by 
strips of transparent celluloid, as denoted at 
the left hand end of Fig. 1 and as is usual 
in this art. The stationally part or stock 4 
of the main slide-rule is also preferably 
follmed of cardboard and covered on its 
upper and lower surfaces by sheets 2 of 
transparent celluloid (as disclosed in any 
former patent 592,067) which are held in 
place at the left hand end of the part 4 by 
livets 3 consisting of small strips of metal 
passing through the part 4 and transparent 
sheets 2 and bent over at their ends to form 
heads, as shown in Fig. 3. The slide 1 is, 
as usual placed longitudinally SPS the part 
4 all below, the upper celluloid sheet 2, as 
disclosed in any aforesaid foriner patent and 
as is shown in Fig. 1. The slide 1 as well 
as the stationary part 4 are provided with 
any of the well-known logarithmic Guntel' 
scales: but in my inproved instrumet, the 
slide 1 and the stock 4 are provided with 
directive pointers which for every section of 
the side visibly point to the particular open 
ings of the cursor where the proper number 
of ciphers for a section must be made to 
appear. The visible signs referred to in 
latent No. 746,889, indicate, that the local 
value is to be taken in a E. opening, but 
ing, as will be explained hereinafter. 
The cursor 5 is arranged transversely and 

adjustably on the main slide rule and com prises a main part or stock 7 of non-trans 
parent material bearing the proper charac 
ters hereiuafter referred to, a slide 8 of non transparent material thereon also bearing 
the proper characters, and a transparenel 
luloid sheet 80 folded around the main slide 
rule exterior to the celluloid coverings 2 
thereon and upon the part and slide 8 of 
the cursor, the ends P said sheet 80 where 
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the middle of the slide to the right end. 
The Fig. 2 shows the slide moved to the -- e Read all decimals in line with the middle 60 
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they conte opposite to each other at the 
lower edge of the main slide rule being 
fastelled by pieces of metal 81 correspondin 
with the aforesaid rivets 3. The part 7 ES 
slides of the cursor are between the upper portion of the transparent sheet 80 and the 
upper surface of the main slide-rule and the 
slide 8 is upon the part 7; and at the upper 
edge of the main slide-rule the upper adja 
cent ends of the part 7 and slide 8 project 
through a slit in the folded edge portion of 
the sheet 80, while at the lower edge of the 
main slide-rule the lower adjacent ends of 
the part 7 and slide 8 project between the 
facing surfaces of the ends of the sheet 80 
and also between the metal pieces or rivets 
81, which serve as guides for said part 7. 
The upper portion of the sheet 80, which 
forms a part of the cursor 5, is provided 
with three index holes 17, 20, 19, coinciding 
with the equal spacing of the ciphers of the 
slide 8, by which the local value of the fig 
ures of the main slide is registered. The 
cursor 5 is also provided with index holes 
21, 22, the hole 21 being preferably located 
in line with the printed figures on the main 
scale the ciphers of which it is intended to 
indicate, and the index hole 22 being pref 
erably in line with the figures printed on 
the main scale the ciphers of which it is 
intended to indicate. The index hole 19 is 
preferably located in line with the printed 
figures on the main slide the ciphers of 
which it is intended to indicate. This ar 
rangement just described of the index holes 
21, 22 and 19 in register with the respective 
lines of printed niumerals with which they 
coiperate affords an effectual guide to the 
user of the scale in making accurate readings 
thereof and consequently prevents mistakes. 
The upper left half of the stationary part 

4 is provided with a horizontal material line 
13 extending from the left end of the scale 
to the center dividing the spacin 
stationary scales in two halves. right 
lower left half is provided with a material 
line 14 extending from the middle to the 
right end. In the construction as shown, 
these lines are fixed to the transparent cover 
which is connected with the stationary part, 
but they can be fixed on the stationary part 
itself, when this is used without 'a transpar 
ent cover. The slide 1 has in line below the 
figures of the left half, a material line 15 or 
any other prominent visible means, as for 
instance, a raised or grooved line extending 
to the middle, and a similar line 16 above 
the figures of the right half extending from 

left, a position which shows two lines 13 

of the p 

and 16 above the figures of the slide for the 
section between the end of the lines of the slide, and those of the stationary part. 
These two lines point to the upper opening, 
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and indicate, that the figures of the section 
of the slide, where the edge of the cursor in 
fixing the position of the figure crosses two 
upper lines, have the ciphers indicating their 
local value in the opening to which these 
upper, lines point. Fig. 3 shows the slide 
moved to the right and in this position there 
are two lower material lines pointing to the 
lower opening of the slide 8, in which the 
numbers of these figures on the section with 
the two lines must be read and taken. The 
figures of the outer section of the slide have 
their ciphers in the middle opening to which 
the two horizontal lines above and below 
the figures point. If in using this arrange 
ment of pointers on the slide of the figures 
and openings for the ciphers of the same, 
on cursor 5, each ratio figures set on the 
logarithmic slide is accompanied by a set 
ting of the local value p the figures ex 
pressed, in the opening of the cursor, the 
correct result of calculations performed on 
the logarithmic slide-rule, can be read. 
The figures on the auxiliary slide 8, and 

its stationary part 7 of the scale for the 
local values, are in three rows which con 
tain, respectively, the ciphers of the rows of 
figures on the main scale with which they 
are horizontally in line, which rows of fig 
ures of the main scale are marked 3, 4, 1 and 
2 (not as numerals of reference), but as in 
corporated with the instrument, as shown 
on the left hand end of Figs. 2 and 3. It 
will be noticed, that the upper row of the 
figures of the main stationary scale con 
tains the square roots of the lower row of 
figures, while the slides have the same row 
of figures as the lower row of figures on the 
stationary part. The openings of the cursor 
17, 19, 20, must be of the same spacing as 
the ciphers on the slide 8, and the station 
ary part; and the Ent, 21, 22, must be 
located properly, that when 19 in normal 
00, the upper opening must show 0, and the 
lower one 00. ith this vertical distance it 
follows that the lower ppening will show 
the same number of ciphers as the middle 
one, and the upper one will show half the 
number of ciphers, and with the equal spac 
ing of the ciphers the same ratio will be 
lmaintained. have discovered that this 
construction of the instrument is capable of 
registering the ciphers mechanically, follow 
ing a very simple rule of operation, viz: 
Repeat every move of the cursor 5 and slide 
1 of the main scale with the cursor 5 and 
slide S of the decimal-scale, using the num 
bers on the miain scale and the ciphers of 
their first figures on the decimal-slide. 
index 20 of the cursor 5: except for the fig 
ures on an inner section, if on such a section 
two lines point to the R. opening, the 
ciphers must be read in the upper opening, 

osition of slide and stationary part shows 
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and if the two lines on the slide point to the t lower t the ciphei's must be read and 
O for 5/10 or .5, and we thus read the result of taken in the lower opening. 

The instrument registers factors of ratios 
or proper and improper fractions, like: 

Ex-0. or 5/1(), 600 400 
by the following sequence of moves. At tie 
connencellnent of the operation, the slides 
lay be regarded as set in their respective 
Zero positions, in which the figures on the 
slides coincide with those on their coijper 
ating stationary parts. Then move the cur 
Sor 5 to alline with the figure “6” (this being...the significant figure of the divisor 
'600' in our example) on the main slide 1: 
then move the stock 7 and slide 8 of the 

i 

cul's or 5 together until the two ciphers '00' 
on the slide 8 appear at the middle opening 
19, and then move the slide 1 to the left until 
the fifteen division mark thereon (this being 
the first term of the ratio 1500) becomes in 
line with the left hand edge of the cursor. 
Then ordinarily or in the general use of the 
scale we would move the slide 8 but in this 
example we do not have to do so since the 
three ciphers “000' (which express the 
local decimal value of the first significant 
figure of 1500) on the slide S appear in the 
upper opening 20 to which the two upper 
lines 16 of the section where 15 is taken 
l'oint, said three ciphers having, in this 
special example, attained their position in 
said opening 20 by the operation of placing 
the two ciphers in the middle opening 19 
while fixing the value for “6. Now set 
the left hand edge of the cursor 5 to aline 
with “4” on the right-half of slide 1, and 
at this time we would ordinarily again move 
the slide 8 but it is not necessary in our 
example to do so since the two ciphers “ 00' 
already appear at the middle opening 19. 
Then move slide 1 to the right to replace the 
“4” by “S” at the left hand edge of the 
cursor, and at this time we would ordi 
narily or under the general rule move slide 
8 but in our example it is not necessary to 
do so because the one cipher, 0” already 
appears in the lower opening 17, having at 
thined that position R the lower lines 
15 of the section containing the “8” point. ing, thereto) from the former operation; 
said one gipler representing the local value 
of the '8' in '80’ or “ 0.’ To head the 
result of the nultiplication in the example 
given: Move the parts and 8 of the cursor 
together to show in the lower opening 22 the 
blank space on the part 7 which is between 
the “0” and “/10,” which movement will 
also cause the “/10 on slide 8 to appear in 
the lower 9pening 17, since the two lower 
lines 15 of the slide 1 point to said lower 
opening 17. Over the figure “1” at the 
middle of the stationary part 4, we may 

93 then read the figure “5,” which with the 
A 1 () shown in the lower, opening 17, stands 
the multiplication. The general rule for 
the operation of the scale is to repeat every 
lmove of the cursor 5 and slide with the 
cursor and slide 8 of the decimal scale, 
lsing the numbers on the main scale, and 
the ciphei's of their first figures on the 
decimal scale, but in the example above 
given some of the repeat moves becomes un 
necessary, fol', the reasons explained. 

I do / not limit myself to the precise coln 
striction and arrangement shown. It is evi 
dent that the Sanje operation and result may 
be obtained oil a disk or cylindrical sur 
face, as on a plane. 

I clain as my invention: ? 
1. In combination with the logarithmic 

slide-rule, an auxiliary slide-rule of equal 
spacing and marked with a continuous series 
of the ciplers of powers of ten, a cursor 
With indexes of the same spacing as the aux iliary series of ciphers. 
and stationally part of the logarithmic slide, 
said pointer's to be in proper position to fix 
the special inclex fol' the ciphers determining 
the local value of the figures. 

2. In collination with the logarithmic. 
side-raile a transpa 1'ent cover, an auxiliary. 
slide-rule of (qual spacing and narked with 
a continuous series of the ciphers of powers 
of ten, a cl’sor with indexes of the same 

R". on the slide, 
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spacing, as the auxiliary series of ciphers, 
pointers on the slide and on the transparent 
covei, index holes and pointers in proper 
position to fix the special index for the 
ciphei's, strl) stantially as described. 

3. In combination with the logarithmic 
slide-rule, an auxiliary slide-rule of equal 
spacing and marked with a continuous series 
of the ciplers of powers of ten, a cursor hav'. 
ing index holes of the same spacing as the 
auxilia1y series of ciphers, and pointers on 
the main slide and stationary part of the 
logarithmic slide-rule, said index holes loe 
iing respectively in line with the printed 
numerals on the said main slide and sta 
tionary part and said pointels being in po 
sitiou to fix the special index for the ciphei's 
four said numerals. 

-i. Il combination with the logarithmic 
slide-rule, a pointer line running on the up 
per part of the stationary part from the left 
end to the 1 belonging to the right hand 
half, a pointer line running from the lower 
1 of the stationary part to the end of the 
light hand half, a pointer line running on 
the under part of the main slide from the 
left end to the 1 leginning the right hand 
half, and another running from the 1 to the 
end on the upper part, substantially as de 
scribed. s - 

5. In comkination with the logarithmic, 
slide-rule, 
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a pointer line runting on the u-180. 
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per part of the stationary part from the left 
end to the 1 belonging to the right hand 
half, a pointer line running from the lower 
1 of the stationally part to the end of the 
right hand half, a pointer line running on 
the under part of the main slide from the 
left end to the 1 beginning the right hand 
half, and another running from the 1 to the 
end on the upper part, an auxiliary slide 
rule of equal spacing and marked with a con 
tinuous series of the ciphers of powers of 
ten, a cursor with three indexes of the same 
spacing, as the auxiliary series of ciphers, 

pointers on the slide and on the transparent 
'over, index holes and pointer's in proper 
position to fix the special index for the 
ciphers, substantially as described. 

In testinhony whereof, I have signet my 
name to this specification in the presence of 
two subscribing witlesses, this third day of . 
Marel 1906. 

RUDOLPH. C. Sy T. 

Witnesses: 
F. P. HoFNEMAN, 
W. H. BRADY. 


