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<LMrzabeth the Second by the Grace of God of the United Kingdom of
Great Britain and Northern Ireland and of Her other Realms and Territories Queen, Head of the
Commonwealth, Defender of the Faith: To all to whom these presents shall come greeting:

WHEREAS Lionel Bemstein, a citizen of the Republic of South Africa, of 194 Regent
Street, Observatory, Transvaal Province, Republic of South Africa,

(hereinafter referred to as the said applicant) hath prayed that a patent may be granted unto him for the sole use and
advantage of an invention for - -
improvements m calculating devices,

AND WHEREAS the said applicant (hereinafter together with his executors, administrators, and assigns, or any of
them referred to as the patentee) hath declared that there is no lawful ground of objection to the grant of a patent unto him :

AND WHEREAS the complete specification has particularly described the invention :

AND WHEREAS We, being willing to encourage all inventions which may be for the public good, are graciously
pleased to condescend to his request:

KNOW YE, THEREFORE, thatWe, of our especial grace, certain knowledge, and mere motion do by these presents,
for Us, our heirs and successors, give and grant unto the said patentee our especial licence, full power, sole privilege, and
authority, that the said patentee by himself, his agents, or licensees, and no others, may subject to the conditions and provisions
prescribed by any statute or order for the time being in force at all times hereafter during the term of years herein mentioned,
make, use, exercise and vend the said invention within our United Kingdom of Great Britain and Northern Ireland, and
the Isle of Man, and that the said patentee shall have and enjoy the whole profit and advantage from time to time accruing
by reason of the said invention during the term of sixteen years from the date hereunder written of these presents: AND
to the end that the said patentee may have and enjoy the sole use and exercise and the full benefit of the said invention,
We do by these presents for Us, our heirs and successors, strictly command all our subjects whatsoever within our United
Kingdom of Great Britain and Northern Ireland, and the Isle of Man, that they do not at any time during the continuance
of tne said term either directly or indirectly make use of or put in practice the said invention, nor in anywise imitate the
same, without the consent, licence or agreement of the said patentee in writing under his hand and seal, on pain of incurring
such penalties as may be justly inflicted on such offenders for their contempt of this our Royal command, and of being
answerable to the patentee according to law for his damages thereby occasioned:

PROVIDED ALWAYS that these letters patent shall be revocable on any of the grounds from time to time by law
prescribed as grounds for revoking letters patent granted by Us, and the same may be revoked and made void accordingly:

PROVIDED ALSO that nothing herein contained shall prevent the granting of licences in such manner and for such
considerations as they may by law be granted : AND lastly, We do by these presents
for Us, our heirs and successors, grant unto the said patentee that these our letters
patent shall be construed in the most beneficial sense for the advantage of the said patentee.

IN WITNESS whereof We have caused these our letters to be made patent

as ofthe  thirteenth day of September
fe thousand nine hundred and sixty-five and to be sealed

Comptroller-General of Patents,
Designs, and Trade Marks.
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COMPLETE SPECIFICATION

Improvements in Calculating Devices

l, Lionel Bernstein,
Republic of South Africa, of 154 Regent
Street, Observatory, Transvaal Province,
Republic of South Africa, do hereby declare
the invention, for which | pray that a patent
may be granted to me, and the method by
which it is to be performed, to be particu-
larly described in and by the following state-
ment : —

This invention relates to calculating devices
and more particularly to devices using a
logarithmic scale.

The accuracy of a slide rule having the
normal sub-divisional logarthmic scale mark-
ing decreasing along the length of the scales
on the rule is dependent to a large extent
upon the length of the rule, which is limited
by practical considerations. Cylindrical rules
have been made to increase the scale lengths
but in general these rules are cumbersome and
often difficult to manipulate.

It is the object of the present invention
to provide a calculator having logarithmic
scales which may be made with elongated
scales while the overall size of the calculator
is kept to a minimum.

Calculating devices have been proposed
which comprise a pair of tapes graduated to
form the scales of a slide rule, the tapes being
carried on spools mounted in a housing and
positioned parallel to each other, means being
provided for moving both tapes independently
of each other or in unison in either longi-
tudinal direction past the datum line.

This principle does not appear to have been
widely adopted, and it would seem that the
principle objections are the difficulty of pro-
viding a convenient operating mechanism to
drive the tapes, and of maintaining a con-
stant tension in said tapes. A further object
of the invention is to overcome these difficulties.

[Price 4s. 6d.\

a citizen of the

According to the invention in a calculat-
ing device of the type described, the tapes
are drivable by sprockets or like positive drive
members rotatably mounted all on a common
drive shaft, drive being transmitted from the
drive shaft to the drive members through a
clutch mechanism through which any one or
all the drive members may be driven by the
drive shaft.

Preferably the clutch mechanism comprises
a friction disc fast on the drive shaft and
situated between two drive members each
associated with a graduated tape, the drive
members being urged against the disc by
spring pressure, means being provided by
which either drive member may be displaced
along the shaft away from the disc.

According to a further feature of the in-
vention each tape has one end attached to a
drum on which it may be wound to form a
spool, and passes via the drive mechanism to
a second drum upon which die other end of
the tape is wound to form a second spool, the
drums being mechanically connected through
a gear train and a preloaded spring whereby
a constant tension is applied to the tape by
the drums, variations in the diameters of the
spools through the tape passing from one
to the other being compensated for by the
consequent change of tension in the spring.

The invention is described with reference
to the drawings accompanying the provisional
specification in which:

Fig. 1 is a diagrammatic illustration of the
operation of the drive mechanism.

Fig. 2 is a diagrammatic illustration of the
operation of tensioning mechanism.

Fig. 3 is a side elevation of the calculator
with one side plate removed for clarity.

Fig. 4 is a plan view of the calculator
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showing a part section along the line AA (Fig.

Fig. 5 is a part side elevation of the
calculator.

Fig. 6 is an end elevation.

Referring to Fig. 1, two perforated tapes
22, 22' having logarithmic scales pass over
sprockets 6, 6' mounted for free rotation upon
a shaft 8. The sprockets 6, 6' are urged by
springs 30, 30' against a disc 31 fast on the
shaft 8 and provided with facings 32, 32" of
friction material. A lever 23 (Fig. 5) may be
moved to any of three alternative positions, in
one position disengaging the sprocket 6 from
the disc 31 against the pressure of the spring
30, at another position disengaging the
sprocket 6' from the disc against the pressure
of the spring 30', and at an intermediate posi-
tion allowing both sprockets to remain in
contact with the disc.

In figure 2 the tape 22 is shown spooled
onto the drums 11 and 15, the tape being
driven by the sprocket 6. The drum 11 is
fast to a rotatably mounted gear wheel 12,
whilst the drum 15 is connected to a gear
26 through a spiral spring diagrammatically
indicated at 18. The two gears mesh with a
common idler gear 14, rotation of gear 12
thus producing a corresponding rotation of
gear 26. The spring 18, which is pretensioned,
acts on the drum 15 to create a suitable ten-
sion in the tape 22. As the tape passes from
one spool to the other, the first spool will
become smaller in diameter whilst the second
spool increases in diameter causing, as a result
of the gear train 12, 14, 26, the gear 26 to
move relative to the drum 15 thus altering
the tension in the spring 18 and compensating
for the alternation in the tap tension which
which otherwise occur as a result of the change
in diameter of the spool on drum 15.

An embodiment of the calculator of the
invention is illustrated in figs. 3—6. The
mechanism is contained within two elongated
side plates 1 between which extend the various
shafts carrying two moving parts of the mech-
anism. The tapes 22, 22' are wound at one
end on the spools 15, 15' from which they
pass over the idlers 19, 19' the drive sprockets
6, 6' and back to the spools 11, 11' onto
which the other ends of the tapes are wound.

The drive sprockets 6, 6' are journalled for
free rotation on the shaft 8, a disc 31 carry-
ing facings 32, 32' of friction material being
fast to the shaft 8 between the sprocket 6 and
sprocket 6', springs 30, 30' wurging the
sprockets against the facings. At one end of
the shaft 8 is a gear 7 fast to the shaft and
meshing with a gear 20 driven by a knob 24
on the exterior of the machine. A shaft 9
carries forks 4, 4' on a multistart thread, so
that rotation of the shaft causes lateral dis-
placement of the forks which are restrained
against rotation by a crossbar 10. The open
ends of the forks engage -circumferential

grooves 34, 34' in the sprockets 6, 6' the
grooves being somewhat wider than the forks,
which are positioned so that they normally
lie close to the outer sides of the grooves.
Rotation of the shaft 9 by means of the ex-
ternal lever 23 in one direction will thus
cause the fork 4 to bear against the outer
side of the groove 34 and force the sprocket
6 away from the facing 32 against the pres-
sure of the spring 30, whilst the fork 4'
moves towards the inner side of the groove
34" without exerting pressure on the sprocket
6'. Disengagement of the sprocket 6' from
the facing 32' is achieved by rotating the
shaft 9 in the opposite direction.

Since the tensioning mechanism for each
of the two tapes is identical, only that for
tape 22 is described. A drum 11 carries wound
about it a portion of the tape 22 to form a
spool, the tape passing through the drive
mechanism and back to the spool formed by
the remainder of the tape wound on a drum
15 the two drums being journalled for rota-
tion on shafts 35 and 17 respectively. The
drum 15 is formed with a cylindrical recess
36 to the circumferential surface of which is
attached one end of a spiral spring 18, the
other end of which spring is attached to the
shaft 17. Fast to the drum 11 and to the
spindle 17 are gears 12 and 26, both of which
mesh with an idler 14. The arrangement func-
tions as described with reference to figure 2.

Between the idlers 19, 19' and the drive
sprockets 6, 6' the tapes pass beneath a
window 25, provided with a datum line 38,
in an end plate 39 fixed to the side plates
11~

The operation of the calculator is similar
to that of an ordinary slide rule, except that
instead of having a moving scale, a stationary
scale, and a moving cursor, both scales are
movable, and instead of the cursor a static
datum line is provided. The scales may be set
individually by turning the lever 23 to either
of its extreme positions according to the scale
which it is required to move, and rotating
the knob 24 until the required relation be-
tween scale and datum line is obtained; when
it is required to move both scales together,
simulating movement of the cursor on a con-
ventional slide rule, the lever 23 is set to its
intermediate position thus leaving both drive
sprockets 6, 6' in engagement with the shaft
8, and then rotating the knob 24.

WHAT | CLAIM IS:—

n

7

©?

1. A calculating device comprising at least

two parallel logarithmically graduated tapes
carried on spools mounted in a housing and
movable past a datum line, the tapes being
drivable by positive drive members rotatably
mounted all on a common drive shaft, drive
being transmitted from the drive shaft to the
drive members through a clutch mechanism
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through which any one or all the drive mem-
bers may be driven by the drive shaft.

2. A calculating device as claimed in claim
1 in which the clutch mechanism comprises a
friction disc fast on the drive shaft and situ-
ated between two drive members each associ-
ated with a graduated tape, the drive members
being urged against the disc by spring pres-
sure, and means by which either drive mem-
ber may be displaced along the shaft away
from the disc.

3. A calculating device as claimed in claim
2, in which the means for displacing the
drive members comprises a lever which may
be moved between three positions in which it
respectively displaces one drive member, dis-
places neither member and displaces the other
member.

4. A calculating device as claimed in claim
3, in which the lever engages the drive mem-
bers through forks displaceable along a
threaded shaft on rotation of the latter by
movement of the lever, the forks engaging
circumferential grooves in the driving.
members.

5. A calculating device as claimed in any

Printed for Her Majesty’s Stationery

of the preceding claims, in which each tape
has one end attached to a drum on which it
may be wound to form a spool, and passes

via the drive mechanism to a second drum 30
upon which the other end of the tape is wound

to form a second spool, the drums being
mechanically connected through a gear train

and a preloaded spring whereby a constant
tension is applied to the tape by the drums, 35
variations in the diameters of the spools
through tape passing from one to the other
being compensated for by the consequent
change of tension in the spring.

6. A calculating device as claimed in claim 40
5, in which the spring is a spiral spring
housed in one of the drums.

7. A calculating device substantially as des-
cribed with reference to the accompanying
drawings. 45

For the Applicants,
CARPMAELS & RANSFORD,
Chartered Patent Agents,
24, Southampton Buildings,
Chancery Lane,
London, W.C.2,
Office by the Courier Press.— 1967.
obtained.
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"Improvements in Calculating; Devices."

I, LIONEL BERNSTEIN, a citizen of the Republic of South
Africa, of 154 Regent Street, Observatory, Transvaal Province,
Republic of South Africa, do hereby declare this invention to

be described in the following statement:
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This invention relates to calculating devices and more
particularly to devices using a slide rule principle.

The accuracy of a slide rule having the normal sub-
divisional logarithmic scale markings decreasing along the
length of the scales on the rule is dependent to a large
extent upon the length of the rule, which is limited by
practical considerations. Cylindrical rules have been made
to iIncrease the scale lengths but in general these rules are
cumbersome and often difficult to manipulate.

It is the object of the present invention to provide a
slide rule type calculator which may be made with elongated
scales while the overall size of the calculator is kept to a
minimum.

Calculating devices have been proposed which comprise a
pair of tapes graduated to form the scales of a slide rule,
the tapes being carried on spools mounted in a housing and
positioned parallel to each other, means being provided for
moving both tapes independently of each other or iIn unison 1in
either longitudinal direction past a datum line.

This principle does not appear to have been widely adopted,
and it would seem that the principal objections are the
difficulty of providing a convenient operating mechanism to
drive the tapes, and of maintaining a constant tension in said
tapes, A further object of the invention is to overcome these
difficulties.

According to the invention in a calculating device of the
type described, the tapes are driven by sprockets or like
positive drive members rotatably mounted upon a common drive
shaft, drive being transmitted from the drive shaft to the

drive members through a clutch mechanism by which either or both



drive members may be locked to the drive shaft#

Preferably the clutch mechanism comprises a friction
disc fast on. the drive shaft and situated between the drive
members, the latter being urged against the disc by spring
pressure, means being provided by which either drive member
may be displaced along the shaft away from the disc.

According to a further feature of the invention one
end of each tape 1is attached to a drum to form a spool the
radius of which is such that it is not substantially increased
when the tape 1is wound upon it, and passes through the drive
mechanism to a second drum upon which the other end of the tape
iIs wound, the drums being mechanically connected through a
gear train and a preloaded spiral spring whereby a constant
tension is applied to the tape by the drums, variations in
the diameters of the drum through the tape passing from one
to the other being compensated by the consequent change of
tension iIn the spring.

The i1nvention is described with reference to the accompany-
ing drawings in which:

Pig. 1 is a diagrammatic illustration of the operation of
the drive mechanism.

Pig. 2 is a diagrammatic illustration of the operation of
tensioning mechanism.

Pig. 3 is a side elevation of the calculator with one
side plate removed for clarity.

Pig- 4 is a plan view of the calculator showing a part
section along the line AA (Pig. 3).

Pig. 5 is a part side elevation of the calculator.

Pig. 6 is an end elevation.

Referring to Pig. 1, two perforated tapes 22, 22 having
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slide rule scales pass over sprockets 6, 6" mounted for free
rotation upon a sh-ft, 3. The sprockets 6 61 are urged by
springs 30, 30" against = disc 31 fast on the shaft 8 and
provided with facings 32 . of friction material. The .lever
23 (Pig.5) may be moved my of three alternative positions,
in one position disengaging the sprocket 6 from the disc 31
against the pressure of the spring 30, at another position
disengaging the spro -let 6 from the disc against the pressure
of the spring 30*, nnd at an intermediate position allowing
both sprockets to remain iIn contact with the disc.

In figure 2 the tape 22 is shown spooled onto the drums
11 and 15, the tape being driven by the sprocket 6. The drum
11 iIs fast to a rotatably mounted gear wheel 12, whilst the
drum 15 iIs connected to gear 26 through a spiral spring
diagrammatically indicated at 18. The two gears mesh with a
common idler gear 1-], rotation of gear 12 thus producing a
corresponding rotation of gear 26. The spring 18, which is
pretensioned, acts on the drum 15 to create a suitable tension
in the tape 22. As tape passes from one spool to the
other, the first spool will become smaller iIn diameter whilst
the second spool iIncreases in diameter causing, as a result
of the gear train 12, 14, 26 the gear 26 to move relative to
the drum 15 thus altering the tension in the spring 18 and
compensating for the alteration in the tape tension which would
otherwise occur as a result of the change iIn diameter of the
snoo] on drum 15.

An embodiment of the calculator of the invention is
illustrated in figs. 3 - e The mechanism is contained within
two elongated side pial"=1 between which extend the various

shafts carrying the moving parts of the mechanism. The tapes
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22, 221 are wound at one end on the spools 15, 15 from which
they pass over the idlers 19, 19" the drive sprockets 6 61
and back to the spools 11, 11° onto which the other ends of the
tapes are wound.

The drive sprockets 6 6" are journalled for free rotation
on the shaft 8 a disc 31 carrying facings 32, 32" of friction
material being fast to the shaft 8 between the sprocket 6
and sprocket 6% springs 30 30* urging the sprockets against
the facings. At one end of the shaft 8 is a gear 7 fast to
the shaft and meshing with a gear 20 driven by a knob 24 on
the exterior of the machine. V shaft 9 carries forks 4, 41
on a multistart thread, so that rotation of the shaft causes
lateral displacement of the forks which are restrained against
rotation by the crossbar 10. The open ends of the forks
engage circumferential grooves 34, 34" iIn the sprockets 6, 6"
the grooves being somewh ewider than the forks, which are
positioned so that W y normally lie close to the outer sides
of the grooves. R ! g1 of the shaft 9 by means of the
external lever 23 iIn one direction will thus cause the fork 4
to bear against the outer side of the groove 34 and force the
sprocket 6 away from thefacing 32 against the pressure of the
spring 30, whilst the »ork 4 moves towards the inner side of
the groove 34" without exerting pressure on the sprocket 6-.
Disengagement of the sprocket 61 from the facing 32" is
achieved by rotating the shaft 9 iIn the opposite direction.

Since the tensioning mechanism for each of the two
tapes is identical, only that for tape 22 is described. A
drum 11 carries wound Dout it a portion of the tape 22 to form
a spool, the tape passing through the drive mechanism and

back to the spool formed by the remainder of the tape wound on
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drum 15 the two drums being journalled for rotation on

shafts 35 and 17 respectively. Drum 15 is formed with a
cylindrical recess 36 to- the circumferential surface of which
is attached to one end of a spiral spring 18, the other end
of which is attached to a spindle 17. Fast to drum 11

and to spindle 17 are gears 12 and 26, both of which mesh
with an idler 14. The arrangement functions as described
with reference to figure 2.

Between the idlers 19, 19" and the drive sprockets 6, 6*
the tapes pass beneath a window 25 provided with a datum line
38 1In an end plate 39 fixed to the side plates 1, 11.

The operation of the calculator is similar to that of
an ordinary slide rule, except that instead of having a moving-
scale, a stationary scale, and a moving cursor, both scales
are movable, and instead of the cursor a static datura line 1is
provided. The scales may be set individually by turning the
lever 23 to either of i1ts extreme positions according to the
scale which it is required to move, and rotating the knob 24
until the required relation between scale and datum line is
obtained; when i1t iIs required to move both scales together,
simulating movement of the cursor on a conventional slide
rule, the lever 23 i1s eet to 1ts intermediate position thus
leaving both drive sprockets 6, 61 In engagement with the

shaft 8, and then rotating the knob 24.

For the Applicants,

CARPMAELS & RAKOFORD.
Chartered Patent Agents,
24, Southampton Buildings,
Chancery Lane,

London, W.C.2
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"Im-nrovements in Calculating Devicesl
1, LIONEL BERNSTEIN, a citizen of the Republic of

South Africa, of 154 Regent Street, Observatory, Transvaal
Province, Republic of South Africa,- do hereby declare the
invention, for which I pray that a patent may be granted to me,
and the method by which it is to be performed, to be particularly

described 1In and by the following statement
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This 1nvention relates to calculating devices and
more particularly to devices using a slide rule principle.

The accuracy of a slide rule having the normal sub-
divisional logarithmic scale marking decreasing along the
length of the scales on the rale i1s dependent to a large
extent upon the length of the rule, which is limited by
practical considerations. Cylindrical rules have been
made to iIncrease the scale lengths but iIn general these
rules are cumbersome and often difficult to manipulate.

It is the object of the present invention to provide
a slide rule type calculator which may be made with
elongated scales while the overall size of the calculator
iIs kept to a minimum.

Calculating devices have been proposed which comprise
a pair of tapes graduated to form the scales of a slide rule,
the tapes being carried on spools mounted In a housing and
positioned parallel to each other, means being provided for
moving both tapes independently of each other or iIn unison
in either longitudinal direction past a datum line.

This principle does not appear to have been widely
adopted, and i1t would s”en that the principal objections
are the difficulty of providing a convenient operating
mechanism to drive the tapes, and of maintaining a constant
tension in said tapes. A further object of the invention i
to overcome these difficulties.

According to the invention In a calculating device c?
the type described, the tapes are driven by sprockets or like
positive drive members rotatably mounted upon a common driv>
shaft, drive being transmitted from the drive shaft to the

drive members through m clutch mcchanism by which either or
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both drive members may be locked to the drive shaft.
Preferably the clutch mechanism comprises a friction
disc fast on. the drive shaft and situated between two drive
members, the latter being urged against the disc by spring
pressure, means being ~rovided by which either drive member
may be displaced along the shaft away from the disc.
According to a further feature of the iInvention eaci-
tape has one end attached to a drum to form a hdcl the
radius of which is suell that it is not substantially
increased when the tape is vound upon it, and passes through
the drive mechanism to a second drum upon which the other
end of the tape is wourd to form a second spool, the drumr
being mechanically connected through a gear train and a
preloaded spring whereby a constant tension is applied to
the tape by the drums, variations in the diameters of the
drum through the tape y.ssing from one to the other being

compensated by the consaquent change of tension in the

spring.

The i1nvention is described with reference to the drawings

«the provisional specification
accompanying/&¥a*ift‘» 1 twhich:

Fig. 1 is a di; ’“amnatic illustration of the operation
of the drive mechanism.

Fig. 2 is a diag.ammatic illustration of the operation
of tensioning mechanist .

Fig. 3 is a side elevation of the calculator with or
side plate removed wfFa clarity.

Fig. 4 is a plan view of the calculator showing a
part section alon, the line AA (Fig. 3).

Fig. 5 is a part side elevation of the calculator.

,Fig. 6 is an end elevation.



Referring to Fi . 1, two perforated tapes 22, 22°
having slide rule scales pass over sprockets 6, 6” mounted
for free rotation upon a s™aft 8. The sprockets 6 61 are
urged by springs 30, 3: " against a disc 31 fast on the
shaft 8 and provided v th facings 32 32* of friction
material. A lever 23 IFig. 5) may be moved Fo any of thre
alternative positions, in one position disengaging the
sprocket 6 from the dire 31 against the pressure of the
spring 30, at another position disengaging the sprocket 6°
from the disc against the pressure of the spring 307, and
at an intermediate position allowing both sprockets to
remain in contact with the disc.

In figure 2 the tape 22 is shown spooled onto the
drums 11 and 15, the tape being driven by the sprocket 6.
The drum 11 is fast to a rotatably mounted gear wheel 12,
whilst the drum 15 is connected to a gear 26 through a
spiral spring diagrammatically indicated at 18. The two
gears mesh with a common idler gear 14, rotation of gear 12 -
thus producing a corresponding rotation of gear 26. The
spring 18, whichis pretensioned, acts on the drum 15 to
Ccreate a suitable tension in the tape 22. As the tape
passes from one spool to the other, the first spool will
become smaller in diameter whilst the second spool increases
in diameter causing, as a result of the gear train 12, 14,
26 the gear 26 to move relative to the drum 15 thus altering
the tension in the spring 18 and compensating for the
alteration in the tape tension which would otherwise occur
as a result of the change in diameter of the spool on drum 15-

An embodiment of the calculator of the invention is

illustrated in figs. 3-6. The mechanism is contained within



two elongated side plates 1 between which extend the various
shafts carrying the moving parts of the mechanism. The =
tapes 22, 22 are wound at one end on the spools 15, 15*
from which they pass over the idlers 19, 19" the drive
sprockets 6 61l-and back to the spools 11, 11* onto which the
other ends of the tapes are wound.

The drive sprockets 6 6" are journalled for free
rotation on the shaft 8, a disc 31 carrying facings 32, 32*
of friction material being fast to the shaft 8 between the
sprocket 6 and sprocket 6°“, springs 30 30" urging the
sprockets against the facings. At one end of the shaft 8
IS a gear 7 fast to the shaft and meshing with a gear 20
driven by a knob 24 on the exterior of the machine. A shaft
9 carrics forks 4, 41 on a multistart thread, so that
rotation of the shaft causes lateral displacement of the
forks which are restrained against rotation by a crossbar 10.
The open ends of the forks engage circumferential grooves
34, 34" iIn the sprockets 6, 6* the grooves being somewhat
wider than the forks, which are positioned so that they
normally lie close to the outer sides of the grooves.
Rotation of the shaft 9 by means of the external lever 23
in one direction will thus cause the fork 4 to bear against
the outer side of the groove ?4 and force the sprocket 6
away from the facing 32 against the pressure of the spring
30, whilst the fork 4* moves towards the inner side of the

de00ve 34" without exerting pressure on the sprocket 61.
Disengagement of the sprocket 6* from the facing 327 is
achieved by rotating the shaft 9 in the opposite direction.

Since the tensioning mechanism for each.of the two

tapes is identical, only that for tape 22 is described. A



drum 11 carries wound about i1t a portion of the tape 22
to form a spool, the tape passing through the drive
mechanism and back to the spool formed by the remainder
.of the tape wound on a drum 15 the two drums being
journalled for rotation on shafts 35 and 1/ respectively.
The drum 15 is formed with a cylindrical recess 36 to the
circumferential surface of which is.attached to one end
of a spiral spring 18, the other end of which is attached
to a spindle 17. Fast to the drum 11 and to the spindle
1/ are gears 12 and 26, both of which mesh with an idler
1 4 The arrangement functions as described with reference
to figure 2.

Between the idlers 19, 19" and the drive sprockets
6, 61 the tapes pass beneath a window 25, provided with a

dat im line 38, in an end plate 39 fixed to the side plates

The operation of the calculator is similar to that
of an ordinary slide rule, except that instead of having a
moving scale, a stationary scale, and a moving cursor, both
scales are movable, and instead of the cursor a static datum
line i1s provided. The scales may be set individually by
turning the lever 23 to either of its extreme positions
according to the scale which it is required to move, and
rotating the knob 24 until the required relation between
scale and datum line is obtained; when It is required to
move both scales together, simulating movement of the cursor
on a conventional slide rule, the lever 23 is set to its
intermediate position thus leaving both drive sprockets 6,
6~ 1In engagement with the shaft 8, and then rotating the
knob 24.



1. A calculating de-ice of the slide rule type comprising
at least two parallel graduated tapes carried on spools
mounted iIn a housing movable past a datum line, the tapes b>ing
driven by sprockets or like positive drive members rotatabl:
mounted on a common drive shaft, drive-being transmitted fr—>m
the drive shaft to the drive members through a clutch
mecnanism by which either or both drive members may be locked
to the drive shaft.
2. A calculating device as claimed in claim 1 in which
the clutch mechanism corprises a friction disc fast on the
drive shaft and situated between two drive members, the
latter being urged against the disc by spring pressure, and
means by which either d?ive member may be displaced along tie
shaft away from the disc.
3. A calculating device as claimed in claim 2, in which
the means for displacing the drive members comprises a
lever which may be mowe™' between three positions in which it
respectively displaces ne drive member, displaces neither
member and displaces the other member.
4. A calculating device as claimed in claim 3, in which
the lever engages the drive members through forks displace-
.ble along a threaded s -ift on rotation of the latter by
movement of the lever, le Torks engaging circumferential
grooves iIn the driving members.
5. A calculating device as claimed In any of the preceding
cliims, iIn which each tape has one end attached to a drum to
T =1 a spool the radius >fF which is sufficiently large that
it is not substantially ncreased when the tape iIs wound upc .

1It, and passes through the drive mechanism to a second drum



ap.n which the other end of the tape is wound to form a
t-cond spool, the drums being mechanically connected
v.nraut-"h a gear train and a preloaded spring whereby a
co-stant tension is applied to the tape by the drums,
variations in the diameters of the spools through tape
passing from one to the other being compensated for by
the consequent change o' te .sion in the spring.
6. A calculating de/ice an claimed in claim 5, 1in
whi ch the spring is a spiral spring housed in one of the
drums.

7. A calculating device substantially as described wit

reference to the accomp nyrng drawings.

For the Applicant,

CARPMAELS & RAITSFORD
Chartered Patent Agents
24, Southampton Buildin
Chancery Lane,

London, W.C.2.
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South Africa, of 154 Regent Street, Observatory, Transvaal
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described i1n and by the following statement:-
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