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UN ITED STATES PATENT OI‘FE 1%

" HEINRICH DAEMEN—SCHMID, OF OERLIKON, NEAR ZURICH, SWITZERLAND. .

COMPUTING DEVICE.

Apphcatxon filed .Tuly 28, 1908, °

To all whom zt mm/ concern:
‘Be it known that I, Hernricm Darmex-
ScuMID, a -citizen of the German Dmpne,

and  residing at Oerlikon, near - Ziirich,

Switzerland, “have invented a new and use-
ful Computmg Device, of Whmh the follow-
ing is a specification.

My invention relates to computmc devices
based upon logarithms. -

The object of the invention is to 1)10V1de
a calculating instrument of the above class
with which not only the more simple opera-
tions. such as simple multiplication, division

and proportion of arithmetical calculations |

can be performied but even the most com-

plex problems may easily be solved, obviat-

ing thereby the intricacies of. the computing

scales known heretofore.

With these and other objects in view
the invention consists of certair novel fea-
tures of construction, combination and ar-
rangement of parts as will be more fully
described . and particularly pointed out in
the appended claims.

In the accompanying drawings I‘}gule 1
shows the apparatus with some parts ve-.

moved in a front -elevation, the cylinder
with half drawn out slide being’ rfused to
its vertical position. TFig. 2 is a side view
of the complete instrument. Fig. 8 is a

front view.of the apparatus pro;ected upon
a plane at 45° elevation from a horizontal:
FIO‘S 4, 5, 6 show three- different

plane.
means of connectmg the ends of the inter-
changeable mantle bearing on its surface
the - common logarithmic cylinder scale.
Figs. 7 and 8 show two braking devices in
section. Tigs. 9, 10 and 11 ~how by way of
example three cross sections of graduated
slide bars with movable pointers. Blgs 12,
13 and 14 show by way of example three

_ different forms of removable pointers adapt-
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‘bearing:

ed to be set on or between the bars-of the
slide.-

-The instrument has a cvhndel b rot‘ltably
mounted in the standards d d' fixed to a
base 0. One bearing ¢ is hinged to the
standard &, while the other is an “open”
The axle of.the cylinder & is fur-
ther pxov1ded on its'left hand side with a
kneb p in the well known manner. By
pressing knob p down the bearing ¢ will tﬂt
over and the cyhnder b raised to the posi-
tion shown in Fig. 1. :

The cylinder b bears an interchangeable
tabulator mantle a. On its surface the

Specification of Letters ?atent‘

“tion with fabrlcs, paper, celluloid, ete.

‘bend over each other

Patented Aug. 27,1912.
Serlal No. 445 838.

“values of the common- locramthms of num- -

‘bers are marked off in pmaﬂel lines in the
well known manner. This graduation will
hereinafter shortly be called logarithmic
cylinder scale. The mantle a can “be made
of any suitable material for instance of
sheet metal, or of sheet metal in combina-
If
the mantle is formed from a band rolled to
a_cylinder, the joints or seams are prefer-
ably made as shown in Figs. 4, 5 and 6 but
I wish it clearly understood that I do not

60

confine my invention to these specific man-

ners of joining as other joints may prove
evenly good ftccordmg to the material used.
The ]omt shown in ¥ig. 4 consists of a stri ip

70

7 of hard material on to which the ends of -

the mantle o are gummed or soldered, etc.
As shown in Fig. 6 the ends of the mantle
The cylinder & is
provided with a groove adapted to receive
the joints of the mantle ¢ whereby the man-
tle may easily be changed. at any time.

In calculating machines having cylinders

provided with logarithmic graduations it is

‘more necessary than in machines with other

graduations, that the sheet  bearing the
graduated. scale should always oceupy the
same position with respect to the cylinder

and that those edges of the sheet whick e

adjacent the joint, that is the abutting ¢. s,
should be kept in strict- alinement. %ar
this purpose the edges of the mantle bear-
ing the graduation are permanently joined,
as clearly shown in Figs. 4, 5 and 6 of the
drawing, although the entire mantle may be
removed from the eylinder. |

-The slide ¢ is an open framework tom-
posed of bars s fixed with their ends to
metal rings ¢ and #* which have a good slid-

ing fit on Lhe mantle q, so that the Slide ) I0AY
be moved in rotar y and longitudinal direc-

tions. The bars s may have crass sections
as shown by way of example in Figs. 9, 10
or 11.
senting the common logarithms of numbers.
This graduation is called hereindfter the
logarithmic slide scale. The bars s* and s*
shown in Figs. 10 and 11 bear two different
graduations For instance. they may have on
one face @ the logarithmic slide scale while
the other face ¥ bears the same scale but on
a reversed direction. Another modification
is that while the face # of the bars beats the
logarithmic scale the other face. y bears

‘numbers for instance She rates of mterest

The bars bear a graduation repre?
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“like soft material.

2

placed opposite to the COl‘lespODdlnﬂ‘ nu-
merical value of the slide scale. The di-
vision lines in such instances are prolonged
over the edges right into the face #. Above
cach bar s a wire v may be arranged fixed
into the two rings ¢, # and carryving one or
more pointers 2, as shown in Figs. () 10 and
11. The pointers v, Figs. 9, 10 and 11 are
slidably mounted on the wires « and run
over the divisions of the bars. The pointers
%' and »? shown in Figs. 12 and 13 ride ve-
movably on-the bars and can be easily taken
off, if not required. Fig. 14 shows a pointer
2 adapted to be placed between two con-
secutive bars. The use of the pointers will
be clearly pointed out hereafter.

For some purposes it is desirable to fix
the slide ¢ in certain position on the cylinder
scale mantle ¢ for instance when it is re-
quired to multiply a series of items with one
and the same multiplicand. T arrange for
this purpose on each of the rings ¢ ¢ a
spring !, one end of which is ﬁ\ed to the
ring whlle the other end carries a brake
block n of india-rubber or the like (Fig. 7).
Above the spring m* a two armed lever m? 1s
rotatably mounted on said rings, one arm of
which forms an eccentric adapted to press
the india-rubber piece (n) upon the man-
tle a.

Fig. 8 shows a medified construction of
the brake device. The rings are provided
with bosses in which screws with heads m
are mounted. The free end of each screw
carries a brake block n of india-rubber or

only necessary to turn the screw m down, the
soft brake Dblock # will prevent injurious
friction on the mantle a. '

It will be clear from the above, that not
only the mantle @ but also the slide ¢ is ex-
changeable, so that it is possible to use man-
tles and slides with diffevent scales and to
adapt the instrument to the special work
desired. To exclisnge either mantle o or
slide ¢ the cylinder & is tilted so that it takes
thé position as shown in Fig. 1.

In the standards d d* of the apparatus

two two armed levers w are rotatably fixed,

which carry a three or more sided prism e,
Figs. 1, 2 and 3. The prism may be swunﬂr
out in anv position by the said levers, it
bears on its surface tables of constants, tor
instance divisors, reciprocals, cross sections,
decimal equivalents of fractions, ete. These
tables may' be made as well on strips of
paper pasted on the prism or removably
fixed to the same. lhe prism may be made
of sheet metal, the ends being turned over
(as shown in Fig. 2) to form a guide for
strips Dearing on each side tables of con-
stants. The prism if made hollow may
serve as receptacle for the pointers or other
small accessories of the instrument. 1 wish
to point vat that while I have found the

To fix the slide ¢ 1t is.

1,036,575

prism very -practical T nevertheless do not
confine my elaims on this particular con-
struction. IFor instance the prism may be
replaced by a band running over two rollers
or by a roller rotatably mounted in suitable
bearings.

On the axle of the eylinder b or on the
standard ' on the right hand side of the
same two rings f f* shdmrr tightly on each
other are rotatably mounted.  On the cir-
camference of the rings scales for instance
legarithmie scales are marked off for the
purpose of effecting subsidiary or interpo-
lated caleulations. The rings ave made ex-
changeable. The use of these rings will be
explamed in the Example ITT. :

In the standards d ¢ of the instrument
three rollers g, ¢* and % are rotatably mount-
ed. The rollers ¢ and g* are provided with
cranks. The ends of a band ¢ are fixed to
the rollers ¢ and ¢* which band is led over
the guide roller 4. The band ¢ is arranged
in such a manner, that on the upper roller
g* the reverse and on the under roller ¢ the
iront side of band ¢ is in sight. By means
of ‘the eranks the band may be moved in
any desired position. The band ¢ bears on
both faces logarithmie scales or tables of
constants, for instance besides the cylinder
scale, the decimal values of sine, tangents,
squares, cubes, ete. To facilitate the reck-
oning the band ¢ may be colored, so that
each seale or each table is marked oft on a
different colored part of the surface.

To the bearings of the rollers g ¢* two
guide rods /: &* ave fixed on_each of which
a pair of directing indexes I I* are mounted.
The indexes { * are movable on said guide
rods % %* and each arm of them can be in-
dependently raised. The indexes are made
of transparent material and are provided
with a thin hair line. The object of these
indexes is to transfer values of tlie band to
the cylinder scale ¢ and vice-versa or to
compare the graduations of the band with
each other. The transfer is easily obtained
as will be readily seen by an inspection of
IFig. 3" of the accompanying drawings.
These indexes are of especial use in any com-
plex calculation as will be readily scen by
Example VIII described hereafter, As each
arm of the indexes can be raised they do
not interfere by tilting the cylinder b or by
removmg the band <.

On the right hand side of the app‘natus
an adding machine p* is removably mount-
ed on the standard @* which may be of any
of the well known constructions. The sub-
results in combined calculations which are
obtained on the cylinder may be registered
on the adding device, so that after the whole
operation has been finished the end result
may be read off.

Having described one form of construc-
tion of the calculating instrument with cer-

70

75

80

85

90

95

100

110

115

120

125

139



Ain’ H}(iﬂiﬁc@ﬁong_' of parts, I would point
it thati various other changes in the form,
rproportion. and the minor details of con-

¥ parting fiom the principle or sacrificing
_-any of che advaniages of this invention.,

1

v be advantagecusly used for the
vied practical purposes conceivable.

- Hwamples.

S t@on{fjer‘t? £5.9/1 in marksat the rate of

" 10:945 marks for 10 s.

3% "Answer: From the table of the ‘decimal

. dquivalents of fractions marked-on prism
... € 1t appears; that < equals 0.08383. Hence
* ., the sum given viz. £5.2/1 equals :
- 5X204+2X0.08338=102.08333.

Place figure 1 of the slide scale ‘opposite
figure 1020833 of the mantle and find figure
.10.245-0n the slide. The coinciding figure on
. . 'the mantle gives the result . ¢. 10458 marks.
25 -1 “What'ig the discount on $10492 at the

- raterof 84% interest for 105 days?
“The use of factor for interest has become
. -familiar in mercuntile calculations. To find

20

. .same, multiply the number of days of one
* g year with 100 and divide the product by the

. .rate of interest. .The result of this opera-
. -.tion: are_constants and have been reckoned
out Tor the most common ratesof interest and
.. put_down on tables placed upoh the prism
38 e./i'These constants simplify ‘apy discount
- calculation. The discount in the present ex-
.ample is given'by ~ - S
104923} X105
TT100% 360

. Looking ‘up the table-of constants on the
" yight hand side of the prism e (Iig. 3) we
.. find the factor to be 10286, hence the above
... formula takes the form: ' ,

B 10492105

R 10286
. Answer: The factor of 3}% (10286) is
: marked on the slide with one of the pointers

" g0 {(Figs. 9,.12 or 14) and placed opposite tlie
. amount (10492) on the mantle. Find now
" the number of days (105) on the slide and

. coinciding - with it the result . namely
. ..(107.10) on the mantle. This operation may

%5-be made still more simple by using a special | |

‘slide with bars‘s? or §%-as shown 1n Fig. 10.
. On_the upper, {&) faces of these bars-the
. commot | logarithmic- scale is marked off

. ...while the lower {y) faces bear the different |

g0 rates of interest.. To perform the above op-
._-eration it.is only necessary to mark the num-.
ber 8}.with: a pointer (shown in Figs. 10 or’

13) on the y.face of the respective slide bar
. ..and to place its corresponding w» face below
g6 the amount '(10492). en the mantle. The

diiys (105)ars
ctiong ‘may- be- resorted to without de~

- Lo complete the foregoing description I
w. by examples how the computing:

added to the calculated working expenses.
The -first design contains per stripe 10757

-| stitches, ‘the. price: per thousand stitches is

en’ found on the z side of
‘the respective: slide bar: and the.-result -
- (107.10) ‘read off the mantle. .+ * - .~
*'- III." Example, (embroidery calculation:).
35 different designs’ are-to be.calculated.
The price of the stitches being 1.02 mk. per
‘thousand ; the price of the fabrics being dif- -
ferent  for each single desigh, must be

.8

70.

75

mk. 1.02-and 14 stripes: of fabric for this N

design.cost mk. 21..:

_ -+ What is the total cost -
‘of one stripe of this particular design?-

To perform this calculatien thé rings f'f."':go'

are of especial use to determine the cost-of .-

- fabric used for one stripe of each design. -

If we would-try.to solve the problem with- - :

out using them we would have to ascertain
separately the-price of the fabrics and the

85

working expenses of each design; therefore

be necessary for-each design, which would

need 85X 2=70:operations to solve the prob- .

lem given. Making use of the rings 7 j* the

duced to 35 . - X

Answer: The initial figure 1 of the slide
is placed under-the figure 1.02 on the mantle
and now the slide-is fixed on the mantle by
means cf the braking device m as described
above. The number of stitches (10757, etc.)

is then looked up on the slide and the coin--

ciding ﬁﬁure (1097, etc.) on the-mantle in-
dicates the price of the embroidering:
. To gbtain the price of the fabric use

for one design we have to ‘divide 21 (the

price' of the fabric) by 14 (number of

stripes). We place now the fignre 14 of the
ring f* opposite the figure 21 of the other.
‘ring f. We find the quotient 15 (M. 1.50)"

two settings of the slide on the mantle would: '

90

| number of operationst6 be performed is re- .

95
100

105

opposite the figre 1 of the ring f* on the

ring f. Making use further of the adding:
machine ‘p* on-the right hand side of the-

standard (¥'ig. 3) we add to the price for

110

embroidering (M. 10.97) obtained before the -
priceyof the fabric (M! 1.50) and we get the -
total cost of the first design (M. 1247).~ =~ -

IV. Examplé: The use of reciprocals and
the multiplication of thtee factors with only
one setting of the il
by the following example: . :

The dimensions

oo

o:scale headed with . .

- v 118
slide will be made clear- '
Of a (I'eaare9804 m. -

eter-is valaed'to. . .

175

“1:n” of the band ¢ on the roller ¢ to-be: .~

-0.0102.  We seaich® the number 102 on the -~

slide and mark it with a pointer shown.inw

Figs. 9, 12 or’14. This humber is-the di- 130



4

" visor the d1v1smn being performed as pre-

B

10

15

viously described . by placing the number
marked (102) opposite ,the number 10404
on the mantle. The quotient 10710 is then
to be found opposite of the number 105 of
the slide on the mantle.

The same problem may be solved by

“using a slide with bars as shown in F1<r

10. The faces @ of the bars bear the com-

mon _logarithmic scale, while on the faces y°
of the bars the same scale is marked off

but in a reversed direction the end.of the

‘scale on the faces # coinciding with the be--

ginning of the scale on the faces y. 1In
this case one of the numbers. <. ¢. 98.04 is
marked on-the scale of the y face of the

respective bar, by a pointer as shown in-

- pages 10 or 13, and placed opposite the other

20

number (104.04) on-the mantle and the
third number (1.05) is now found on the
upper z face of the respective slide bar.

" The number on the m‘mntle coinciding with

25

30

35

45
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the third number (1.05) is the result (M.
10710).

V. Example, (reading off squares and
square roots of numbers:) To find the area
of a rod the cross section of which having
equal sides and measuring each 10.2 mm.

‘Answer: The lower index I (Fig. 8) is

placed over the number 102 of the scale
‘headed with “n

”-on the band ¢ and the
result may be duectly ‘read off on the scale

-of the. band ¢ headed with “n? 7 to be

104.04 mm. It is obvious, that the square
roots may be found.in an analogous man-
ner:

VI. Ex‘xmple, (reading’ oﬁ cubes and
cube-roots:) What is the contents of a cube
the length of one edge being 1.02 .?

Answer: The lower index Tis placed with
its hair line over the figure 102 of the scale

"headed with “n” on band 4 and the number
on the scale marked by n® coinciding with |

the said hair line is the result namely 1.0612
m®.  The cube roots are obt:nned in an
analogous manner. -

CVIL Example: -To ﬁnd the mantissa of
the common lTogarithm of the number 102.

Answer: Place the upper index 7! ‘on-the

nuinber 102.of the scale headed with “n”
and read off the desired value 0086 on the
scale headed with “Log” on.the band 4.

-VIIL Example: The use of the scale of
natural sines in conjunction with the scale
on the mantle will be made apparent by the
following .example:

The hypotenuse of a rlght angled tri-
angle is given to 105 m., one of the angles
a—%" 517 15””. The length of the side A
lying opposite the angle a is to be found.

Answer.:
given by the foxmula

A=C xsin. a=105Xsin. 5° '31’ 15”

Place new the hair line of the upper index |

The length of the side A s

1,036,675 -

&+ (Fig. 3) over 5° 51" 15”7 on the- scale
headed with “ Sin” and by looking over the
scale ‘headed with “n” you will. find -that
the hair line of the index coincides with a
mark denoting the number 102, indicating
the natural sine 7. e. (.102. Place now the
initial figure 1 of the slide opposite the

figure 102 of the mantle and search for the
number 105 on the slide.

Opposite the
figure 105 you will find on the mantle 1071

from which it follows, that the length of-

side A is equal to 10.71 .

76

IX. Example: Use may be made of the
scale of tangents on the band ¢ by solving -

a problem of the following kind: Two sules.
the base and the perpendlcular of a right
angled triangle are given to 105 cm. and
1071 cm. F Pind the size of the angle a lying
opposite the side 105. The tangent of the

angle « is given by the formula  :
' 10.71
tga="y55

Mark the number 105. on the slide with a
pointer (Figs. 9, 12 or 14) place it oppo-
site the number 10"1 of the mantle and find

‘opposite the initial figure 1 of the slide the

number 102 hence the numerlcal value of the

tangent of the angle o is 0.102. To find the
- an(rle in degrees: mlnutes and seconds place

80

85

90

95

the upper index of I* on the number 102. .

of the scale headed with “n?* and find on

- the scale headed with “ Tg” the v-ﬂue of the

angle a=5° 49’ 27",

‘From the above it will be clear how the
calculating instrument may be used but I
wish it clearly understood that any other

100

tables, scales, étc., may be used according -

to the ‘special purpose for Wthh the appa-
ratus is to be used.

Having described fully my mvention,
what T claim as new and desire to secure by

“Letters Patent is:—

1. In a calculating mst.rument a cylinder,
Learlngs for said cylmder, one of said bear-

ings comprising a stationary p01t10n, -and a

Fortlon plvotally connected therewith, to al-
ow of swinging movement-of said cyhnder
in a vertical plane, the other bearing being
cpen in its upper half.

-2. In a calculating instrument a cylmder
bearings in engagement with said cylinder

snd’ supportmg the same rotatably in hori-

zontal position, one of said bearings com-
prising a stationary portion and a portion
pivotally connected therewith and support-

105

116

115

120 -

ing said cylinder, to allow of swinging .

movement of said cylinder in a vertical
plane, and means: connected with said cyl- -

'1nder for mamtammg the same in vertical '

position.

125

3. Ina calculatmg mstrument a cylmder, '

bearings in engagement with said cylinder

and supporting the same rotatably, one of

said bearings comprising a stationary por-

130
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-tion and a portion pivotally connected there-
‘with, to allow of ‘swinging movement  of
~said cylinder in a vertical plane, and means.
~connected -with said cylinder for maintain-
-1ng the same in vertical position, said means

- engaging said stationary bearing portien,

‘when the cylinder is in vertical position.-
- - 4. Ina calculating instrument a graduated

- cylinder, a graduated slide rotatably and

10

15

longitudinally ‘movable on sdid cylinder, a
block of soft material projecting through a
portion of said slide, and a releasable means
for pressing said block into engagement
with said cylinder. : =

" 5. In an instrument of the class described
“the combination of a cylinder provided with
graduations on a logarithmic scale, a slide
m:ovably disposed on said cylinder and pro-.

" vided with . graduations on a,logarithmic

20
" ‘25
30
35
40
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scale, a prismatic body in parallel arrange-

.ment with the axis of said cylinder, the sides

of said body being provided with indica-

‘tions, adapted to be brought in calculatory
‘¢o-action with the. graduations on said cyl-
inder and slide., - o '

6. In an instrument of ‘the class described
the combination of a cylinder provided with

logarithmic graduations, a slide movably.
‘disposed on said cylinder and provided with

logarithmic graduations, a prismatic body

In parallel arrangement with the ‘axis of
said

vided with indications adapted to bebrought
in - caleulatory co-action with -the "gradua-
tions on said cylinder and slide. o

7. In an instrument of the class described

the combination of a cylinder provided: with

logarithmic graduations, a -slide movably |
disposed on said cylinder and provided with
legarithmic graduations; a plurality of in-

terchangeable rings in juxtaposition mount-
ed on the axis of said cylinder and rotatable
independently from the same, said rings be-
ing provided with graduations adapted to

' be brought in calculatory co-action with

50

each other and with the

_ graduations on
said cylinder and slide. : ‘

‘8, In an instrument of the class described |-

the combination of a eylinder provided with
logarithmic graduations, a slide movably

disposed on said c¢ylinder and provided with [

cylinder and rotatable ‘with respect to
the same, the sides of said body being pro-

logariﬁhmic graduations, ‘a plurality of ro-
tatable members parallel to the axis of said
cylinder, and a ribbon ¢onnecting said mem-

S

85

bers- and being provided with indications

the combination of a cylinder provided with

disposed on said cylinder and provided with

logarithmic graduations, a plurality of ro-
.tatable members parallel to the axis of said’

cylinder, and a ribbon conrecting said ‘mem-

ribbon being provided - with indications

-adapted to be brought in calculatory co-ac- "
tion with said graduations. . oo
.'9. In an instrument of the class described

60

‘legarithmic graduations, a slide movably

65

-bers, said ribbon being partly rolled up on-
each of said members, both sides of said’

adapted to be brought in-calculatory co-ac- -

tion with said graduations, and one of said
niembers eing adapted to display one. side

~of said rithon, another one of said members

being adapted to -display .the other side

thereof. - = . o
10: In an instrument of the class described

the combination of a cylinder provided with

logarithmic graduations, a slide movably’

disposed on said cylinder and provided with

logarithmic graduations, a-plurality of re-
tatablé members in parallel arrangement to-
.the axis of said c¢ylinder, a ribbon . sup-

ported on-said members and being provided

with indications adapted to be brought in.

calculatory co-action with said graduations,

"a plurality of rods parallel to the axis of

said- cylinder,-and a plurality of pointers
pivotally and slidably mounted on said rods,

70
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and pointers being directed, toward said cyl-

inder, slide and said rotatable members re-
-gpectively. - T A
* 11, In a calculating instrument & gradu-

-ated cylinder, a slide rotatably and longitu-

dinally movable with respect to said cylin-
der, said slide including a plurality of grad-
uated rods, pointers on said rods, said point-
ers comprising a resilient bail shaped.por-

‘tion, an indicating portion, and a portion in
‘engagement with a rod portion, said pointer
being releasable from said rod by pressure’
| on said bail shaped portion.:

~ HEINRICH DAEMEN-SCHMID.
Witnesses: - o
- G. L. H. DaeMEN, !
" JoserH SimoN.
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