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UNITED STATES PATENT OFFICE 
2,578,705 

CACULATING MACHINE 

Sheldon K. Johnson, Van Nuys, Calif. 
Application February 10, 1949, Serial No. 75,701 

This invention relates to a calculating machine 
utilizing a mathematical System, for example, 
logarithmic, incorporating cooperating scales of 
great length to provide great accuracy. 

Slide rules employing tooperating logarithmic 
scales positioned on rigid elongated structures 
have long been used in making mathematical cal 
culations. They are of limited capacity and a C 
curacy due to the fact that they become unwieldy 
and impractical if made of sufficient length to 
give accuracy. - 

It is a general object of the invention to provide 
a device employing mathematical Scales of rela 
tively great length as compared to those en 
bodied in conventional slide rules. The scales 
embodied in the device of the present invention 
are formed by graduated markings on flexible 
webs or tapes and are exposed between rolls Ol' 
supplies which may be of substantial size or ca 
pacity, the device being light, compact and port 
able. 
A further general object of the present inven 

tion is to provide a calculating device in which 
scales comprising webs or tapes are Supported for 
selective independent or conjoint movement. In 
the preferred form of the invention the scales are 
related to a fixed reference mark to facilitate 
reading, and are movable relative thereto. 
Another object of the invention is to provide a 

device of the general character referred to in 
volving operator actuated means including a Slid 
able reciprocable part by which the scales can be 
noved readily in either direction. 
A further object of the invention is to provide a 

device of the general character referred to Where 
in the scales are adjusted by a mechanism actu 
ated by a manually rotatable knob So located that 
it can be turned conveniently in either direction 
and connected by Speed-increasing gearing to a 
tape. 

Still another object of the invention is to pro 
vide a device of the type described in which flex 
ible scales are adjusted manually by means in 
cluding Speed-increasing gearing, or may selec 
tively be given a micro-adjustment by means 
omitting that gearing. 

Other objects and features of the invention will 
be fully understood from the following detailed 
description of typical preferred embodiments in 
which reference is made to the accompanying 
drawings, in which: 

Figure 1 is a perspective view of a first preferred 
embodiment of the invention showing the struc 
ture ready for operation; 

Figure 2 is a central longitudinal vertical Sec 
tion through the construction shown in Figure 1, 

Figure 3 is a vertical transverse section upon 
the line 3-3 of Figure2; 

Figure 4 is a Vertical section through the actu 
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Figure 5 is a detailed sectional view on the line 

5-5 of Figure 4; 
Figure 6 is a side elevation of a Second pre 

feired embodiment of the invention; 
Figure 7 is a top plan view of the structure 

shown in Figure 6 looking in the direction of the 
arrows on the line -: 

Figure 8 is an enlarged sectional view upon the 
line 8-8 of Figure 6; 

Figure 9 is an enlarged transverse sectional view 
on the line 9-9 of Figure 6; 

Figure 10 is a partial longitudinal section. On 
the line 0-10 of Figure 8; 

Figure 11 is a detailed Sectional view upon the 
line - of Figure 9; 

Figure 12 is a detailed section on the line 2-2 
of Figure 9; 

Figure 13 is an enlarged detailed section on the 
line 3-3 of Figure 6; 

Figure 14 is a top view of a third preferred em 
bodiment Of the invention in Which the rule tele 
Scopes and folds to decrease its size for Storage 
purpOSes, 

Figure 15 is a side view of the construction of 
Figure 14 showing the parts in their operative 
relationship; 
Figure 16 illustrates the length of the rule When 

telescoped; 
Figure 17 shows the telescoped rule of Figure 

16 folded for Storage purposes; 
Figure 18 is a partial longitudinal section 

through a carrier for the sliding tape upon the 
line 8-8 of Figure 14; 

Figure 19 is a partial longitudinal section upon 
the line 9-9 of Figure 14 showing the Spring 
wound carrier at the opposite end of the sliding 
tape; 

Figure 20 is a partial longitudinal Section upon 
the line 28-20 of Figure 14 showing the spring 
actuated take-up for the fixed Scale; 

Figure 21 is a partial longitudinal Section upon 
the line 2-2 of Figure 14 showing the hook 
type connection at the opposite end of the fixed 
tape; 

Figure 22 is a transverse section upon the line 
22-22 of Figure 14 and illustrates the manual 
ly rotatable carrier at one end of the siding tape 
and the Seat formed therein for the cable at the 
end of the tape; 

Figure 23 is a transverse section through the 
rule and its slide runner upon the line 23-23 of 
Figure 14; 

Figure 24 is an enlarged showing of the runner 
supporting means; 

Figure 25 is a partial transverse section upon 
the line 25-25 of Figure 14 and shows the piv 
otal connection of the center sections of the rule 
and also the position of the bridge key; 

Figure 26 is a partial longitudinal section 
ating mechanism upon the line 4-4 of Figure 2, 60 through the sliding bridge key illustrated in Fig 
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ure 25 which functions to hold the foldable cen 
ter sections of the rule in alignment; 

Figure 27 is a transverse section upon the line 
27-27 of Figure 14 showing the manually ro 
tatable carrier for the slide scale and the Spring 
take-up for the fixed Scale; 

Figure 28 is an enlarged partial transverse Sec 
tion upon the line 28-28 of Figure 23 and ShoWS 
the spacing of the upper and lower runner 
plates; 

Figure 30 is a top view of the slidable Scale and 
shows the cable at one of its ends; and 

Figure 31 is a view looking in the direction of 
the arrows upon the line 3-3 of Figure 22 
and shows the brake means which permit ro 
tation of the carrier for the slide scale but 
prevent over-run. 

Referring to the form of the invention illus 
trated in Figures i to 5, inclusive, the structure 
is seen to include two flexible tapes or WebS 
carrying graduated markings to form Scales X 
and Y. A fixed reference mark or line C co 
operates with the scales and extends trans 
versely over their visible exposed portions. The 
opposite ends of the tapes are wound spirally in 
the form of rolls or supplies 9. The structure 
also includes a pair of containers or carriers 
D at each end of the tapes, side frames E, 
and manually actuated scale operating means 
F by which the scales may be adjusted. 
The tapes of which the scales X and Y are 

formed may be of any suitable material, as for 
example thin, flexible strips of steel or other 
suitable material commonly employed in the 
manufacture of flexible rules or the like. The in 
vention contemplates tapes of substantial length, 
that is, each tape may be many times longer 
than the conventional slide rule. In practice 
they may vary considerably in width, the width 
in a particular case being governed somewhat 
by the markings. Where the structure embodies 
but two scales they are preferably of equal 
width, as shown in the drawings. 
The markings 2 on the tapes of Scales X and 

Y may be of any suitable character so far as 
the broader principles of the invention are Con 
cerned. It is preferred, however, that they con 
stitute linear representations of logarithms. In 
such cases the structure preferably includes a 
fixed reference mark or line C to facilitate scale 
reading, the mark corresponding to the shiftable 
reference mark formed in the ordinary rigid 
logarithmic Scale construction. 

In the preferred arrangement the scales X and 
Y between the carriers D at their ends are ex 
posed, the apposing edges 5 of the tapes closely 
approaching each other as shown in the draw 
ings. The markings 2 are on the exposed visible 
faces of the tapes, preferably adjacent the ap 
posing edges 5. In the form of the invention 
under consideration both top and bottom of the 
central portions of the tapes are exposed. Ac 
cordingly, markings 2 may be applied advan 
tageously to both sides, and when this is done 
different values may be represented by the mark 
ingS on opposite Sides of a tape. Also, when this 
is done a reference mark C is provided both 
above and below the tapes. 
Each of the scales X and Y may be shifted 

longitudinally so that successive portions along 
its length may be exposed between the rolls f O. 
As a Scale is shifted it is drawn from the roll 
for supply O at one of its ends and fed to the 
other. It follows that the size of the roll or sup 
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4. 
ply at an end of a tape varies in accordance with 
the operative position of the tape. Plain un 
marked portions may be provided at each end 
to provide a guide to indicate that the uSable 
length of tape has been withdrawn. In Figure 2 
of the drawings the roll 9 at the left is shown 
containing a substantially Supply of tape While 
the roll at the right is practically depleted. If 
that tape is shifted to the right it will be fed into 
the roll at the right, increasing its size, the 
roll at the left becoming correspondingly re 
duced in Size. 
Where the instrument has two scales there will 

be two rolls of tape at each of its ends. In the 
preferred arrangement the rolls at each end are 
arranged side by Side to provide a simple, com 
pact construction. In the form of the inven 
tion under consideration the containers D at each 
end are formed by a cylindrical Shell 20 having 
at its top a tangential opening 2 through which 
the tapes pass. The inner Wall of the shell is 
smooth and preferably polished so that the tape 
when forced tangentially therein through the 
opening 2 slides around circumferentially to 
form a Spiral roll as shown at the left in Figure 
2. The sliding friction between the roll of tape 
and the enclosing wall of the shell and between 
adjacent convolutions of the roll itself provides 
a desirable drag to prevent overrunning in the 
Sense that it serves to check or brake the travel 
of the tape upon the removal of the displacing 
force and also to retain it in a set position. In 
the form of construction illustrated in Figures 1 
to 5, inclusive, two carriers D at each end of 
the structure are formed in the shell 20 by a 
partition. 23. The ends of each shell are closed 
by detachable caps 24 Secured to the shell and to 
each other by a central tie involving a stem 25 
projecting inward from one cap and having an 
interiorly threaded end which receives a Screw 
26 extending inward from the other cap and 
passing through the partition 23, as is clearly 
ShOWn in Figure 3. The caps 23 on the same side 
of the device are connected by longitudinally ex 
tending upper and lower frame members 30. 
Members 30 are rigid and cooperate with the end 
Caps 24 at their opposite ends to form rigid frames 
E. The scales X and Y extend parallel to and 
between the upper frame members 30, entering 
the carriers D through the top openings 2 there 
in. The underside of the Scales X and Y can be 
viewed by looking downwardly between the lower 
pair of members 30 with the unit inverted. 
The reference mark C may be of any suitable 

form. In the form illustrated the upper mark 
C is positioned on a transparent cover 34 ex 
tending lengthwise of the structure between the 
top frame elements 38. The mark cooperating 
with the lower faces of the tapes is on a trans 
parent cover 35 located immediately below the 
tapes. Cover 35 is carried between the frame 
members 30 and extends lengthwise of the struc 
ture as ShoWn. It is to be understood that the 
reference mark C may be in the nature of fine 
Scratches or hair lines on the transparencies 
forming the covers 34 and 35, after the manner 
COmnon in instruments of this general character. 
The operating means for scales X and Y is 

Such as to enable a person using the instrument 
to Operate them separately or simultaneously. In 
the form of the invention under consideration 
the means F involves, generally, a manually oper 
ated means and a drive from Such means to each 
tape. The manually operated means includes a 
pair of Sliding or reciprocating structures com 
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prising blocks 40 slidably carried on the upper 
frame members 30. An arm 4 pivoted at 39 
projects upwardly from each of the blocks and 
a handle 42 in the form of a cross-member ex 
tends between and connects them. Each block 
40 slidably embraces the upper, lower and outer 
sides of a frame member 30 and in practice is 
fitted as to slide freely thereon, being connected 
to the opposite block 40 by a transverse member 
40d underlying the tapes. 
The scale operating means F includes tape 

propelling drives normally in released position 
and adapted to be engaged at Will by the person 
operating the machine. Each drive is shown as a 
clutch construction, there being a clutch for op 
erating each tape, and the means being Such that 
either or both of the clutches may be engaged 
as the operator may desire. In the case illus 
trated there is a clutch carried by or related to 
each block 4 arranged directly to engage the 
adjacent tape. 
The particular clutch construction illustrated 

involves in each instance a fixed jaw 45 carried 
by the block beneath the adjacent tape and a 
shiftable jaw 46 supported slidably in a guideway 
47 over the tape and above the fixed jaw 45. 
The arms 4 are shown shiftable relative to the 

blocks from which they extend and each arm 
has a cam portion at its lower end. The shiftable 
clutch jaw 48 is normally held up in retracted 
inoperative position by a suitable leaf spring 50 
and the cam part 49 for operating the clutch jaw 
has oppositely arranged cam faces 5 so located 
and proportioned as to force the jaw 46 into 
clamping engagement with the underlying tape 
When the arm 42 is swung in either direction from 
its normal vertical position. 
When an arm 4 is in its normal upright posi 

tion, as shown in Figures 1 and 2, the clutch con 
trolled thereby is open or released and the block 
40 carrying that arm can slide lengthwise of the 
structure without moving the adjacent tape. If 
it is desired to move a particular Scale or tape 
to the left the arm 4 upon that side of the drive 
is swung to the left, causing the clutch to en 
gage, and continued pressure on the arm toward 
the left will cause the attached block to move 
in that direction drawing the scale with it. The 
movement of the Scale or tape to the right may 
be effected in a similar manner The opposite ; 
sides are to be understood to be identical. 

In accordance with the present invention the 
handle 42 of the scale operating means F is so 
coupled to each of the arms is that they can be 
rocked separately or simultaneously, as the user 
electS. In the case illustrated ball and Socket 
joints connect the upper ends of the arms to the 
ends of the handle 42, the handle extending trans 
versely a suitable distance above the top trans 
parency 34. The arms 4 are provided at their 
upper ends With Spherical balls 63 positioned in 
Suitable sockets 6 in the end portions of the 
handle. At one end of the handle the ball 80 is 
confined in the socket 6 for limited universal 
movement by a cap S3 threaded on that end of 
the handle. At the other end the ball 66 is free 
to shift longitudinally of the handle for a limited 
distance and is yieldingly confined by an abutting 
coil Spring 64 held by the cap 33 threaded on the 
end of the handle. By providing for limited axial 
movement of the handle relative to the last-men 
tioned ball 60 either of the arms 4 can be swung 
in either direction to effect clutch engagement 
Without effecting a corresponding tilting move 
merit in the other arm. 
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From the foregoing description it will be ap 

parent that the structure embodying the present 
invention includes the two Scales X and Y With 
markings representing logarithmic values which 
scales are related to a reference mark C. The 
operating means F enables a person using the de 
vice to shift, either scale in either direction or to 
operate both scales simultaneously in either di 
rection. With the result that the Scales may be ma 
inipulated irelative to and may be read in Connec 
tier. With the reference mark C in the manner 
familiar to persons employing logarithmic scales 
or slide rules. The scales are not short, limited 
length elements characteristic of the usual slide 
rule but rather, being flexible tapes with coiled 
ends, they are of great length and yet are con 
veniently and neatly handled. The tapes are in 
fact made longer than the scaled lengths thereof 
in order that the user will note that he has 
reached the end of the scale before moving the 
tape accidentally all the way from one container 
and thus avoid the difficulty of replacing it 
therein. 

In the form of the invention illustrated on 
sheet 2 of the drawings the scales X' and Y cor 
respond generally to the scales X and Y first de 
scribed, and likewise there is a reference mark C' 
similar to the mark C first described and co 
operating With the Scales X and Y'. As in the 
first ein bodiment Scales X' and Y have central 
exposed visible portions extending between rolls 
or supplies f' supported by rotatable carriers D' 
which in turn are supported by a rigid enclosing 
frame E'. Further, in this form of the invention 
the manuaily actuated scale operating means F.' 
involves a manually operated member gear con 
nected to clutch drives so that the tapes may be 
accelerated in their movement through a resulting 
speed-up provided by the gearing. 

In the form of the invention shown on sheet 2 
two cooperating Scales X' and Y are arranged 
With Straight exposed visible portions in edge to 
edge relationship, the markings on the tapes being 
adjacent, he apposed edges. The frame E is a 
bOX-like structure adapted to be positioned on a 
table Ol' otheir support, only the top or upper sides 
being eXposed. Consequently, there are markings 
On the upper sides only of the tapes and there is 
but one reference mark C which is carried by a 
transparent cover or closure 34' suitably mounted 
in the top of frame E'. 
In this form of the invention the structure in 

cludes roller guide means H provided at each end 
of the eXposed portion of each scale. The tapes 
paSS Over those rollers on their way to and from 
the carriers D'. Accordingly, the supply rolls ' 
inay be located other than at the ends of the 
Structure if desired. 
The carrierS ID' are in the form of Spools rotat 

ably Supported on transverse spindles 7 and 
yieldingly urged by internal Springs 72 to Wind in 
the attached tape. The supplies or rolls i' are 
all located at one end of the structure, the rolls of 
each tape being located one above the other, as 
clearly illustrated in Figures 6, 8 and 10. The 
Spools D' are formed. With side walls of sufficient 
radial extent readily to receive the entire length 
of the attached tape. 
The manually operated means in this form of 

the invention comprises a rotatable element, 33, 
preferably a wheel or knob, located at the side 
Of frairie E near one end. The wheel 83 is shown 
provided with a suitable handle 84 and is rotat 
ably supported in one side of the fiane E' by 
its hub 85. The axis of rotation of wheel 83 ex 
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tends transversely and is located near the end of 
the structure remote from the Supplies O'. A 
segmented drive shaft 38 is rotatably supported by 
suitable bearings 3 and 83 and suitably driven 
from the Wheel 83 in a manner to be described. 
The bearing 87 carrying one end of shaft 86 is Sup 
ported by the side wall of frame E' remote from 
wheel 83 while the bearing 88 carrying the other 
end of shaft, 86 is supported within the wheel 
hub 85. 
A Speed-increasing gear drive connects manu 

ally rotatable member 83 to the shaft. 86. The 
drive involves an arm 89 projecting radially from 
the hub. 85 within frame E' and cairying a pinion 
98 eigaging an internal ring gear 9 fixed to the 
frame. Side Wall. A drive gear 92 carried by shaft 
S3 is keyed to pinion 9 and meshes with a gear 94. 
fixed on the shaft 86. Rotation of wheel 83 causes 
the shaft 88 to rotate at a greatly increased rate, 
the ratio being determined by the ratio of the 
teeth of pinion to ring gear 9 and the teeth of 
gear 92 to shaft gear 94. 

Each scale tape wraps partially around a 
Sprocket Spool 95, the teeth 9 engaging sprocket 
openings along the Outer edge of the tape. Each 
Sprocket Spool has a rin 98 Supported from a 
hub 99 by a flat web ( , the hub 99 being rotat 
able on shaft 36. A clutch plate C3 apposes 
each Spirocket Spool Web 6, being carried by 
Spring arms 4 projecting from pins 56 extend 
ing radially through and being shiftable axially 
of shaft. 86. When the pins 36 are shifted to 
ward the sprocket spool the ciutch plate 93 fric 
tionally engages its web to establish a driv 
ing engagement. The pins are slidable longi 
tudinally relative to the shaft. 86 in slots f : 
which, however, permit no relative rotation so 
that the pins and attached clutch plate rotate 
With the shaft when it is rotated. 

. There are a plurality of Sprocket spools and 
tapes and control means are provided by which 
the wheels can be clutched to. Shaft 86 individu 
ally or conjointly. The shaft 86 is tubular being 
provided with a central longitudinal bore . 
A hollow operating rod f {2 is slidable in bore 
and extends to the side of wheel 83 where it 
carries an operating knob 3. The pins 6 of 
the clutch nearest wheel 83 are fixed to rod 2 
and upon the rod being shifted axially the clutch 
pins are correspondingly shifted in their slots 
iG. A second operating rod 6 is slidably car 
ried in hollow rod 2, one of its ends extending 
to the exterior of the structure where it has an 
operating knob 7 adjacent knob f 3. The pins 
06 of the Second clutch are fixed to the rod 
6 at a point beyond the end of rod 2 so that 

by shifting rod 5 axially that clutch can be 
operated, its pins 6 sliding in their slots foll in 
Shaft 86. - 
The structure preferably includes means to 

held releasably the clutches engaged once they 
are closed. In the form illustrated a spring actii 
ated detent 8 carried by wheel 83 engages a 
recessed seat 9 in rod 2 to hold it in its 
clutch-engaging position. A similar Spring actu 
ated detent 2 carried by shaft 86 adjacent its 
outer end engages selectively a recessed seat 22 
on the operating rod 9 to hold it in position 
Where the clutch controlled thereby is engaged. 
In practice it may be desirable to provide the 

construction with lock means for the Scales so 
that the cperator can set either or both against 
movement. Accordingly, a lock shoe 36 is shown 
related to each tape as to cooperate With a fixed 
underlying abutment 27. A can device is pro 
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8. 
vided for operating with a cam slot 29 in the 
shoe. When the shoe 26 is rotated, as by turning 
the attached handle 13, it is moved either to 
Ward or from the abutment 2 and either to 
clamp or to release the tape positioned therebe 
tween. When So clamped scale movement is posi 
tively prevented. 
The form of the invention just described may 

also employ tapes having suitable markings 
thereon, as for instance logarithmic markings, 
to the end that it can function in a manner simi 
lar to an ordinary logarithmic slide rule. The 
Scales, of course, may be of great length, giving 
to the instrument far greater accuracy than is 
pOSSible when using an ordinary slide rule. 
The Operation of this, the second preferred 

embCodiment of the invention, is believed to be 
clear from the foregoing. It being desired to ad 
just either Scale X or Y' relative to marker C, 
the user first longitudinally adjusts rod 2 or 
rod 6, depending upon which tape and which 
Spocket Spool 96 he desires to clutch to the ro 
tatable shaft 86. He can, of course, if he de 
Sires, clutch both to the shaft. This is accom 
plished by forcing both knobs 3 and 7 in 
wardly whereupon the clutch plates fo3 make 
frictional contact With the front Surfaces of the 
Spool Webs apposed theireto, Manual rota 
tion of the rotatable member 83 then causes the 
shaft 86 to be rotated at a much greater speed 
through the speed-multiplying gear connections 
described. The tapes having been moved, in 
either direction desired, a point determined by 
the direction of rotation of the wheel 33, they 
may then be clamped in place by a simple rota 
tion of the lock handles 3. Regardless of which 
way the scales are traveling they are moved by 
the sprocket spool 96 over which they pass and 
are drawn from the Supply 0' at one of their 
ends and feed upon the Supply C” at their oppo 
Site ends, the coil. Spring 2 of the Spools D' fund 
tioning in each instance to enable the spool to 
rotate and to Wind the Oncoming Scale thereon. 
In the event that very slow adjustment of the 

Scalses is desired, as for example a precise micro 
Setting of a Scale mark to the hairline, this may 
be accomplished by turning manually that knob 
?t 3 or 7 which is connected through a clutch 
to the sprocket carrying the scale which is to be 
adjusted. These knobs and their connected 
shafts 2 and f6 are direct connected through 
the clutch plates to the sprocket spools, whereas 
the normal actuating wheel 83 is gear connected 
thereto. When knobs or 3 are used the 
gearing provides a desirable drag to make the 
microSetting possible. 

Referring now to the third embodiment of the 
invention illustrated in Figures 14 to 31, inclu 
Sive, a construction is shown which in outward 
appearance more nearly approaches the conven 
tional slide rule when extended in its operative 
relationship. It has the distinct advantage, how 
ever, that while of greater length and encompass 
ing a tape-type scale, as in the previous embodi 
ments, it further magnifies the scale length and 
So its accuracy through being adapted to tele 
Scope and fold into an overall length even less 
than that of conventional rules. 
The rule constructed in accordance with this 

third preferred embodiment of the invention 
comprises pairs of center Sections 5 and 52, 
formed of legs 5ia and b, and 52a and b, re 
spectively, the sections being pivotally connected 
at their abutting inner ends by a pivotal mount 
ing 53 and telescopically enclosed at their 
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Spaced outer ends by longitudinally slidable outer 
sections 56 and 57, formed of legs 56a and b 
and 51a and b, respectively. The latter are pro 
vided at their own Outer ends with integral cylin 
drical shells f 58 and 59, respectively. 
The body upon opposite sides of the pivotal 

mounting 53 can be considered to be substan 
tially identical. The center section 52 com 
prises a pair of generally rectangularly Sectioned 
hollow tubes or legs 52a and 52b pivoted at their 
lower inner ends upon pivotal mountings 53 to 
the corresponding sections of opposite inner sec 
tion 5. Each leg of sections 5 and 52 is 
formed on its inner side adjacent its top with 
three re-entrant channels f6, 62 and 63, the 
middle channel 62 being deeper and of lesser 
height, as is clearly illustrated in Figure 24. Leg 
5d of outer section f5 telescopically encloses 

leg 52a and is itself formed with re-entrant 
channels 66, 87 and i8 which slidingly seat, 
respectively, in channels f 6, 62 and 63 of leg 
20. The relationship is such that the inter 

fitting channels, which also give to the structure 
increased rigidity, provide for relative longitudi 
nal sliding movement. The interrelationship is . 
common upon both sides of the pivotal center 
mounting of the rule and to both lipS upon each 
side permitting the sections 56 and 57 to be 
telescoped over the center Sections 5 and 52 
from their extended positions 
Figures 14 and 15 to a shortened relationship as 
illustrated in Figure 16, 
When in use the center Sections 5 and 52 

are maintained in alignment as illustrated in 
Figures 14 and 15 by a slide locking key 7 seated 
within a re-entrant channel 2 in the top of 
each leg a and b of members 5 and 52. When 
it is desired to collapse the unit and to fold it 
the slidable bridge keys or slides 7 are forced 
longitudinally toward the outer ends of legs 5 a. 
and 5b, the pin 3 in each slide traveling to 
the outer ends of its slots 4. This relationship 
is best illustrated in Figures 25 and 26. With 
pin 3 abutting the outer or left end (as viewed 
in Figure 26) of slot 74 the slide lock if is en 
tirely within the length of its carrying leg 15 a 3. 
or 52 b whereupon the sections 5 and 52 may 
be pivoted to side-by-side adjacency. To aid in 
the lateral shifting of slide locks if their upper 
Surfaces preferably are roughened or knurled as 
illustrated at 76 in Figure 26. Outward dis 
placement of each slide lock from its carrying 
channel F2 is prevented as the bases of the 
Slides are of greater width than the mouths of 
the channels. 
With the unit related for use a pair of parallel 

tapes X and Y extends between its opposite ends 
from shell 53 to shell 59. In the present ex 
ample of the invention scale X corresponds to 
the stationary or stock scale of the ordinary slide 
rule While Scale Y corresponds to the slide Scale 
and is referred to herein as such. Means must 
be provided by which slide scale Y can be ad 
justed longitudinally between the opposite ends 
of the unit and by which stock scale X can be 
held in its extended position. Means must also 
be provided to accommodate the scales with the 
llnit collapsed. These features will now be dis 
CUSSed. 

Shells 58 and 59 at the opposite ends of the 
Init have their open ends closed by end plates 
i8 and 82 suitably secured by removable screws 
83. A transverse shaft 84 extends centrally in 
each shell, one of its ends being fixed in a suit 
able bearing seat 8a in end plate 82 while its 
opposite end is carried by a knob 86 formed 

illustrated in : 
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With an in Wardly extending hub 88 rotatable in 
an enlarged bearing seat f87b in adjacent end 
plate 8. The peripheral surfaces of knobs or 
rollers 86 are roughened or knurled to aid the 
operator in rotating them and they preferably 
have sufficient maSS as to insure that upon being 
given a rapid turn their inetia, Will be sufficient 
to insure continued rotation for a limited time 
period against the braking action provided by 
friction and other means as will be described. 
Within She 58 at the left, end of the unit as 
viewed in Figure 14 shaft 84 supports two scale 
carriers corresponding to the carriers D of the 
previous embodiments. These carriers are indi 
cated by the reference characters 9 and f 92 and 
are best shown in Figure 27. Carrier 9 is po 
sitioned adjacent shell end plate 8 and includes 
a hub 93 rotatably seated upon stationary shaft 
88 and is connected by a screw 94 to the hub 
88 of adjacent knob if S for rotation therewith. 

Carrier 9 is formed with end walls of sufficient 
ly deep radial extent as to enable it to receive 
the entire length of slide scale Y. A conical disc 
type spring brake 96 abuts the inner recessed 
end of carrier 9 and is itself supported by sta 
tionary shaft 84 which it encloses non-rotatably 
through being suitably secured to an adjacent 
small flange 9 integral with the shaft by 
means of a struck-out tab 98 extending into 
a recess 99 in the flange. Brake spring 96 at 
all times exerts a braking force against rotatable 
carrier 9 which, while not preventing limited 
free rotation of the carrier and the connected 
knob 86 under a momentum stored in the latter, 
is sufficient to prevent overrunning when rotated 
slowly by a force transmitted to it through the 
tape Y seated thereon. 
Upon the opposite end of stationary shaft 84 

within end shell 58 is also positioned carrier 
92 for the stationary tape X. As in the case of 

carrier 9, carrier f 92 is provided with a center 
hub, herein indicated by the reference character 
28, which seats upon shaft 84 for rotation rela 
tive thereto. A coil spring 292 in the recessed 
end of carrier 92 and adjacent shell end plate 
82 has its inner end fixed to shaft 84 and its 

outer end anchored to a pin 203 in the carrier 
end Wall. Carrier 92 in fact is a take-up and 
the force of spring 22 acting thereon at all 
times tends to rotate it in a counterclockwise 
direction, as viewed in Figure 20, to wind in the 
fixed tape X which is secured at its end to an 
inwardly pressed tab. 204. In the case of both 
carriers 9 and 92 a pair of tape feed rollers 
296 are provided which extend parallel to the 
shaft 84 and inside the shell immediately adja 
cent a Slot 20 formed in the latter at the outer 
ends of section 56. As their name indicates 
these roilers guide the tapes in their travel to 
Ward and from the carriers and toward and from 
the adjacent rule Section. 
At the opposite end of the rule and within the 

shell 59 a single rotatable carrier 2 is provided, 
as is illustrated in Figure 22, which carrier is 
identical to carrier 9 in shell 58 except as 
specified. Its center hub 22 seats rotatably upon 
the Supporting shaft f84 and it is connected by 
the Screw 94 to the adjacent knob 86. A brake 
96 is provided having the same function as in 
the case of carrier 9 and is similarly mounted. 
The principal difference between carrier 2 and 
3 comprises the fact that the scale-supporting 

peripheral Surface of carrier 2 is provided ad 
jacent its inner ends with an inwardly extend 
ing channel or seat 23 adapted to receive the 



2,578,705 

cable which extends from the end of tape of 
slide scale Y for a reason to be explained, the 
cable being suitably secured to an anchor 2 4. 
There is no carrier in shell 59 corresponding 
to carrier 92 for stock tape X in shell 58 and 
instead only a spaced pair of hooks 26 is pro 
vided fixed to the inner upper surface of shell 
59 adjacent slot 297 and at the ends of the 

channels 6 and 68 of section 57. 
* The scales X and Y extend between the oppo 
Site ends of the unit and Specifically in the case 
of scale X between its take-up carrier 92 and 
the hooks 2S, and in the case of slide Scale Y 
between the manually rotatable carrier 9 and 
manually rotatable carrier 2. The outer edge 
of each tape is positioned slidingly in the longi 
tudinally extending channels 6 and 62 of the 
outer and inner Sections, respectively, their inner 
adjacent edges being closely spaced as illus 
trated in Figures 14 and 28. Scale Y can be 
advanced in either direction by the rotation of 
the knob i86 at that end toward which the scale 
is to move. Scale X, however, is fixed and not 
longitudinally adjustable in the operation of the 
unit. 

Because one fixed scale and one movable Scale 
are used, it is necessary to provide a longitudi 
nally slidable runner, indicated by the reference 
character 22. As is illustrated in Figure 28 the 
runner comprises an upper transparent plate 
22a and a lower counterpart 22 b positioned, 
respectively, above and below the Scales. Upper 
plate 22 d is positioned on a level with channels 
6 and 66 and lower plate 22 b on a level. With 

channels 63 and 68 in the inner and outer sec 
tions. Each is supported for longitudinal move 
ment by laterally extending pins 223, as illus 
trated in Figure 24, of which there may be a plu 
rality aiong each edge. The pins are seated in 
transversely extending bores 224 in the plates 
and are Spring-pressed outwardly and into the 
adjacent leg channel by coil springs 226 abutting 
their inner ends. Pins 223 have a sliding fit with 
the channels and at their outer ends carry rollers 
228 rotatable about vertical axes and adapted to 
Contact the channel base. With the unit ex 
tended in operative relationship, depending upon 
the longitudinal position of the runner, rollers 
228 will contact either the channels Si and 63 
or the channels 65 and 68. Unavoidably the 
extension of the pins when riding in the channels 
6 and 63 of outer members 56 and 5 will 

be greater than their extension when riding in 
channels 86 and 68 of inner members 5 and 
f52. The Springs 226 perform the important func 
tion of enabling the pins to vary their lateral 
extension and to adjust themselves as the runner 
imoves between the channels of different Widths. 
It is understood, of course, that the difference 
arises from the fact that the inner and outer 
Sections of the unit must be of different width 
and size in order to telescope, as previously de 
scribed. 
The upper and lower runner plates 22a and 

22b are secured for conjoint movement by verti 
cally extending pins 23 , of which one is illus 
trated in Figure 28. The upper and lower pin 
Sections are threadedly connected and between 
them is seated a roller 232 positioned in the plane 
of the Scales X and Y and adapted to pass be 
tween the adjacent edges thereof. 

Referring now to Figures 29 and 30, the sta 
tionary stock Scale X and the sliding scale Y 
are shown and each is seen to include an elon 
gated flexible tape body provided with graduated 
markingS as in the previous embodiments. The 
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markings may be provided upon both sides of 
the scales to increase the range of usefulness for 
by inverting the unit the underside of the unit 
is as usable as the upper. Scale X is provided 
with hooks 236 at its opposite ends adapted to 
engage respectively the integral tab. 204 upon its 
take-up carrier S2 and the hooks 26 in the 
shell 59. The hook 237 at one end of Scale Y 
is adapted to engage a tab 238 upon its carrier 
9 while its opposite end is provided with an 
elongated cable 24 carrying an eye 242 at its 
end, Cable 24 is wound in channel 23 of car 
rier 2, the eye 242 at its end being secured 
to the fixed anchor 2 4 in the channel while the 
scale Y is wound upon the surface of the carrier 
itself. Both scales X and Y preferably include 
unmarked lengths at their ends as may be de 
sired. 

In the use of the slide rule unit constructed 
in accordance with the present invention the 
unit is integrated as illustrated in Figure 14, the 
outer sections 56 and 5 being slid longitudi 
nally to their outermost positions on the inner 
sections 5 and 52. The inner sections are held 
in alignment by the slide locks which extend 
between their abutting ends as illustrated in 
Figure 26. The scales X and Y extend the full 
length of the unit, between the shells 52 and 
59, the scale X being fixed while the scale Y 

is adjustable as desired by the rotation of knobs 
86 at its opposite ends. To move scale Y in one 

direction the knob 86 is rotated at that end of 
the liait, toward which it is intended that it 
should nove. Runner 22 is longitudinally slid 
able throughout the length of the construction, 
the rollers 228 making rolling contact with their 
supporting channels. The plates of the runner, 
as stated, are transparent, may be provided with 
hair lines as desired, and both scales are visible 
from aibove by inverting the unit. 
To store the construction runner 22 is first 

noved to the extreme left, as viewed in Figure 
i4, positioning it at the outer end of section 58, 
The hooks 236 at the right end of tape X are 
then uninooked from hooks 2 6 in shell 59 where 
upCin the Scale is autolinatically Wound upon itS 
carrier S2 in the opposite shell 58 under the 
action of the take-up spring 22 acting thereon. 
The hook 233 is thicker than the space separat 
ing upper and lower runner members 22a and 
22b so that the wind-up of the tape is stopped 
When the hook reaches the runner, 
Knob 36 at the left end of the unit is then 

rotated in a counterclockwise direction to wind 
the full length of scale Y onto carrier 9. The 
Cable 24 at the opposite end of the scale at 
carrier 2 will finally be drawn outwardly and 
Willi extend between the two ends of the unit in 
place of the scale which will be entirely wound 
upon carrier St. The overall length of the unit 
is then shortened by sliding the outer sections 
i56 and 57 inwardly to telescope the inner sec 
tions is and 52, a step which is evident by a 
coil parison of Figures 15 and 16. At this point 
the two slide locks are moved longitudinally 
to the left, as viewed in Figures 14 and 26, by a 
nanual force exerted upon their roughened upper 
Surfaces. When the stop pin 3 contacts the 
end of its slot is in each instance the locks will 
no longer overlie the abutment joint between 
the Sections 5 and 52 and the unit may be 
pivoted from its straight-line relationship illus 
tiated in Figure 16 to its foided relationship of 
figure 17. With the unit in its folded condition 
illustrated in Figure 17 the cable 24 extends 
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directly between the shells f 58 and f 59 as illus 
trated in Figure 17. To replace the unit in condi 
tion for use is merely the reverse operation from 
that described in placing it in condition for 
Storage. 
While the particular apparatus herein shown 

and described in detail is fully capable of attain 
ing the objects and providing the advantageS 
hereinbefore stated, it is to be understood that 
it is merely illustrative of the presently preferred 
embodiments of the invention and that no limi 
tations are intended to the details of construc 
tion or design herein shown other than as de 
fined in the appended claims. 

I claim: 
1. A calculating device of the character de 

scribed including a plurality of cooperating scales 
each involving a flexible tape and markings on 
both sides thereof, the scales having straight 
adjacent visible portions and rolled portions 
forming Supplies to and from which the Scales 
are operable, carriers at the ends of the straight 
portions supporting the rolled portions, a frame 
holding the carriers and providing an uninter 
rupted view of said scales from above and below, 
and transparent covers at both Sides of the visible 
portions of the scales and each having a refer 
ence mark thereon cooperating with the mark 
ings On the Scales. 

2. In a calculating device of the character de 
scribed including a plurality of cooperating scales 
each involving a flexible tape and markings 
thereon and having adjacent visible portions and 
rolled portions forming supplies to and from 
which the scales are operable, operating means 
for the scales including longitudinally slidable 
clutches directly physically engageable to and 
disengageable from the scales, and manually op 
erable actuating means to engage the clutches 
separately or simultaneously and to displace 
them longitudinally of said Scales. 

3. In a calculating device of the character de 
Scribed including a plurality of cooperating scales 
each involving a flexible tape and markings 
thereon and having adjacent visible portions and 
rolled end portions forming Supplies to and from 
which the scales are operable, a scale transport 
ing mechanism including a slidable body carry 
ing clutches directly and selectively engaging the 
scales for separate or simultaneous movement 
toward said end portions. 

4. In a calculating device of the type includ 
ing a plurality of cooperating scales each in 
volving a flexible tape and markings thereon, 
the Scales having adjacent visible portions and 
rolled portions forming Supplies to and from 
which the scales are operable; carriers support 
ing said rolled portions of the scales, a frame 
Supporting the carriers at the ends of the visible 
portions of the scales, and operating means for 
the scales including an operator slidably car 
ried by the frame and having pivoted arms, and 
clutches operated by the arms and coupling the 
operator and the scales. 

5. In a calculating device, a body formed at 
its ends with carriers for the rolled extremities 
of a flexible Scale, guide means between said 
carriers for said scale in its movement there 
between, a scale-transporting unit slidable on 
said body between said carriers, said unit includ 
ing gripping means positioned to grip said scale 
to exert a moving force thereon upon the move 
ment of said unit, said unit also including manu 
ally operable means to actuate said gripping 
means and to receive a propelling force, 
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4. 
6. In a calculating device, a body formed at 

its ends with carriers for the rolled extremities 
of a pair of flexible Scales, guide means between 
Said carriers to guide Said Scales in side-by-side 
relationship in a Single plane, a Scale-transport 
ing unit slidable on said body between said car 
riers, said unit including gripping means to grip 
said Scales for conjoint movement therewith, 
and individual actuating means for said gripping 
means to enable the operator selectively to clamp 
One or both Said Scales to said unit for movement 
therewith. 

7. In a calculating device of the type in which 
a flexible tape Scale is movable between rolled 
Supplies at its ends, a body rotatably supporting 
Said Supplies to receive and to feed said scale 
and including rigid members therebetween 
Spaced to form a protecting frame for said flex 
ible Scale, a gripping transport unit slidable on 
Said rigid members between said supplies to 
effect the movement of said scale and including 
a base Slidably mounted on said rigid members, 
a clutch to secure said scale to said base, and 
a pivoted arm to open and close said clutch 
and to receive a propelling force for said unit. 

8. The construction recited in claim 7 char 
acterized in that said unit includes a pair of 
clutches adapted to clamp scales to said base 
and in that each of said clutches has its own 
pivoted actuating arm. 

9. The construction recited in claim 8 chair 
acterized in that said actuating arms are inter 
connected by a rigid bar through a take-up pro 
viding for relative angular movement. 

10. In a calculating device of the type embody 
ing a flexible tape scale having rolled supplies 
at the opposite ends of a central straight por 
tion, a body providing interiorly smooth cylin 
drical containers in which said supplies may ro 
tate freely as said tape scale is forced therein 
or pulled therefrom, and a scale-transporting 
unit movable along said central straight portion 
and including gripping means to clamp said tape 
Scale, and manually operable means to actuate 
Said gripping means. 

11. In a calculating device of the type embody 
ing a flexible tape Scale having rolled supplies 
at its opposite ends of a central straight portion, 
a body providing interiorly smooth cylindrical 
containers in which said supplies may rotate 
freely as Said tape scale is forced therein or 
pulled therefrom, and a scale-transporting unit 
movable along said central straight portion to 
force said tape Scale into or pull it from said 
containers, 

SHIELDON K. JOHNSON. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 

UNITED STATES PATENTS 
Number Name Date 

786,102 Cooper ------------ Mar. 28, 1905 
1,068,982 Connio ------------- July 29, 1913 
1,553,906 Marette ----------- Sept. 15, 1925 
1777,692 Fuss ---------------- Oct. 7, 1930 
1964.879 Jelinek -------------- July 3, 1934 

FOREIGN PATENTS 
Number Country Date 

40,982 Denmark ----------- Oct. 14, 1929 


