
BRITISH  P A T E N T

NO. 1059°99 (24513/64) 

D A T E D  13th September, 1965 

T I T L E : -Improvements in calculating 
devices.

G R A N T E E ;.HOMEL.

(Assignments, Licences, Mortgages or other documents affecting 
the patent rights, should be registered at the Patent Office within 
six months of execution.)

T E R M : 16 years f r o m.1?th September,.1965.

R E N E W A L  F E E S : To m aintain  the paten t in force, 
renewal fees m ust be p a id  annually, on and after

13th September, 1969
(  We usually send a reminder of renewal fees falling due but do 

not guarantee to do so :

M A R K I N G : The paten ted  articles should be m arked

“Patent No 1 0 5 9 0 9 9 ______

P A  T E N T  R I G H T S : On and a fter 7th 1970
the Com ptroller m ay make a com pulsory licence order 
i f  an interested p a r ty  applies to him  and establishes 
that the pa ten t righ ts have been abused or the invention  
is not being sufficiently worked. The risk o f this is 
difficult to elim inate but a t least an endeavor should  
be m ade to ensure that the invention is worked in the 
U nited K ingdom  w ith  as little  delay as possible and  
to the fu lle st extent that is reasonably practicable.

There are special provisions relating to paten ts fo r  
foods, medicines and surgical devices.

C A R P M A E L S  & R A N S F O R D ,
Chartered P a ten t A gen ts,

24, Southam pton B u ild in gs,
Chancery L ane, London, W .C.2.



Patent
No. 1059099

<LMzabeth 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 Bernstein, a citizen of the Republic of South Africa, of 154 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 
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for Us, our heirs and successors, grant unto the said patentee that these our letters 
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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 
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 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.

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 45 
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. 50

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 55 
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 60 
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 65 
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 70 
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 75 
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. 80

Fig. 4 is a plan view of the calculator

Inventors: LIONEL BERNSTEIN and JO H N  CHARLES WILLIAMS

1 ,0 5 9 ,05)9
Date of filing Complete Specification: Sept. 13, 1965.

Application Date: June 12, 1964. No. 24513/64.

Complete Specification Published: Feb. 15, 1967.

©  Crown Copyright 1967.

[Price 4s. 6d.\



2 1,059,099

showing a part section along the line AA (Fig. 
3>

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

5 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 

10 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 

15 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 

20 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, 

25 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 

30 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

35 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 

40 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 

45 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 

50 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 

55 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 

50 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 

65 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- 7( 
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 ' 7! 
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. 8(

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 85 
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 9C
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 95 
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, 10 
in an end plate 39 fixed to the side plates 
1,1'-

The operation of the calculator is similar 
to that of an ordinary slide rule, except that 
instead of having a moving scale, a stationary 10 
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 11 
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- 11 
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 I CLAIM I S : — 12
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 12: 
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

5 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-

10 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

15 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
20 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.

25 members.
5. A calculating device as claimed in any

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,

Leamington Spa: Printed for Her M ajesty’s Stationery Office by the Courier Press.— 1967.
Published at The Patent Office, 25, Southam pton Buildings, London, VV.C.2, from which copies may be obtained.
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PATENTS ACTS 1949 - 1961 
PROVISIONAL SPECIFICATION

"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:



This invention relates to calculating devices and morer

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 
5 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.

10 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 
15 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 longitudinal direction past a datum line.

20 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 

25 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 

30 drive members through a clutch mechanism by which either or both

-  2 -



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 is attached to a drum to form a spool the 
radius of which is such that it is not substantially increased 
when the tape is wound upon it, and passes through the drive 
mechanism to a second drum upon which the other end of the tape 
is 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 in the spring.

The invention 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



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 

5 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 

10 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 gear 26 through a spiral spring 

15 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 

20 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 

25 otherwise occur as a result of the change in diameter of the 
snoo] on drum 15.

An embodiment of the calculator of the invention is 
illustrated in figs. 3 - ^• The mechanism is contained within 
two elongated side pi a !;e-' •• 1 between which extend the various 

30 shafts carrying the moving parts of the mechanism. The tapes

-  4  -



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.

5 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 

10 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 

15 engage circumferential grooves 34, 34' in the sprockets 6, 6' 
the grooves being somewh • wider than the forks, which are 
positioned so that Vr y normally lie close to the outer sides 
of the grooves. R ! -jioi'i of the shaft 9 by means of the 
external lever 23 in one direction will thus cause the fork 4 

20 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 

25 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 3oout it a portion of the tape 22 to form 
a spool, the tape passing through the drive mechanism and 

30 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 

5 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*
10 the tapes pass beneath a window 25 provided with a datum line 

38 in an end plate 39 fixed to the side plates 1, l1.
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 

15 are movable, and instead of the cursor a static datura 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 between scale and datum line is 

20 obtained; when it is required to move both scales together, 
simulating movement of the cursor on a conventional slide 
rule, the lever 23 is eet to its 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

-  6 -



C A R PM A E LS & R A N S FO R D
I n c o r p o r a t in g  T O N G U E  & B IR K B E C K  

CH ARTERED PAT E N T AG ENTS
PATENTS D E SIG N S TRADE MARKS

2 4  S O U T H A M P T O N  B U IL D IN G S  

C H A N C E R Y  L A N E L O N D O N W C  2

T E L E P H O N E : CHANCERY 8 6 9 2 /3 /A  AND 7 7 3 1 /2  

TELEGRAMS Sc C ABLES: C ARPM AEL, LONDON-WC 2

Our Ref. RDS/GL 14th September, 1965.

W PHILIP W ILLIAM S, M. A. (CANTAB.) 
MAURICE H CARPM AEL A. JO H N  RANSFORD
D ER EK G  R. GRUNDY JO H N  R. DAVY

R. D. SAWTELL (MANAGING CLERK, B. LEWIS (TRADE MARKS) 
R. HASTINGS.M: ES. (FOREIGN DEPT,) 

CONSULTANT: H. M, YEATMAN, M A.ICANTARI

L. Bernstein Esq., 
43 Frognal,
London, N.W.3.

Dear Sir,
Re: British Patent Application No. 24513/64 "Improvements in Calculating Devices".

The Complete Specification in this case has now been 
filed at the Patent Office and we have pleasure in sending 
you herewith 2 copies of the specification together 
with our Debit Note.

Yours truly,
CARPMAELS & R A N SFO R D .^*



MEC/RARP/JC

Patent Application No. 24513 

dated 1 2 th  June, 1964.

Com Specn 
• N! V g & f a

lO D G E D jL L .f 2 . 1  £ 5

PATENTS ACTS 194° -1Q61 
COMPLETE SPECIFICATION 

"Im-nrovements in Calculating Devices11
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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 
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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 marking decreasing along the 

5 length of the scales on the rale 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.

10 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 
15 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 longitudinal direction past a datum line.

20 This principle does not appear to have been widely
adopted, and it 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 

25 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 

30 drive members through ■ 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 

5 pressure, means being ^rovided by which either drive member
may be displaced along the shaft away from the disc.

t

According to a further feature of the invention eaci- 
tape has one end attached to a drum to form a hdcI the 
radius of which is sue1'1 that it is not substantially 

10 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 

15 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 invention is described with reference to the drawings 
•the provisional specification 

20 accompanying/&¥‘a*ift“» i t which:
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 .
25 Fig. 3 is a side elevation of the calculator with or

side plate removed ■f'or 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.

30 , Fig. 6 is an end elevation.
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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 I Fig. 5) may be moved to any of thre

t

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 30', 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 
create 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
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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 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. A shaft
9 carrics forks 4, 4 1 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' 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 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 
•’'•oove 34' without exerting pressure on the sprocket 61. 

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
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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 rotation on shafts 35 and 17 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 
17 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 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 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* in 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 in a housing movable past a datum line, the tapes b>ing 
driven by sprockets or like positive drive members rotatablr 

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 move'" be t ween three positions in which it 
respectively displaces n e  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, ie forks engaging circumferential 
grooves in the driving members.
5. A calculating device as claimed in any of the preceding 
cliims, in which each tape has one end attached to a drum to
f v-.i a spool the radius >f which is sufficiently large that 
it is not substantially ncreased when the tape is wound upc . 
it, 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.nrout-'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, in 
whi ch the spring is a spiral spring housed in one of the 
d rums.
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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