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CONGRATULATICONS!

Congratulations upon becoming the owner of a new Slide Tube.
The S1ide Tube is an expansion of the concept of the slide rule and,
being 2 new product, you are among s select few who will learn to enjoy
the time-saving uses of this remarkable instrument, The Slide Tube is
z new tool for experienced users of the slide rule, It is a2 slide rule
with a dimension added, allowing the user to perform multiplication,
division, proportions, composites, squares, sguare roots, cubes, and
cube roots of functions of three varisbles, For the seientist, engineer,
srchitect, pllot or any of the countless professionals who perform
multiple caleulations with frequently-encountered functions, the Slide
Tube hzs one obvious advantage over the slide rule - it is a great
time-saver. The slide rule is sufficiently accuraite for all but the
most precise applications and is perfect for rapid multiple zpproxima-
tions.

If you are familiar with the operation of a circular slide rule,
you will find the operation of the Slide Tube an easy skill you will
never regret having acquired. This instruction booklet covers the
major operaticns which may be performed on the Slide Tube., While this
coverage is complete and thorough, it is necessarily iterse., 1If you
are learning to use the Slide Tube for the first time {as is extremely
probably) you may find this manual rather brief, For additional explang-
tions and practice problems, it is suggested that the beginner purchase
our book, The Slide Iube Manual, These are available through your Slide
Tube dealer. However, this instruction booklet does cover all the itopics
necessary for you to make complete use of your Slide Tube.

INTRODUCTION

Upon inspecting your Slide Tube, you will find that is consisis
of four concentric acrylic cylinders. You will notice that the ocuter
oylinder consists of two ssctions. The clesr ring si the right is
called the "cursor®. On the cursor is 2 thin, red hairline which is
used to align various vertical settings of the Slide Tube. The remain-
der of the first cylinder is 2 case which serves to contain the other
three,

The second and third cylinders are double~wzlled and are the
ﬁquivaleﬁﬁ of the D and € sezles on a slide rule. These are czlled the
“O% and *C lamina", respectively. Eaeh laminz hes a “humb index,

The most inner cylinder is ealled the "transport". On the
transport is & thin, red hairline which is used to align various
norizontal setiings. The interior of the transport is ussd to hold
"inserts", carbon and scribe. An insert is that pert of the lamine
which is removable. In practice, this thin transparent plastic sheet
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of graphing paper is folded into a tube and carefully inserted beiween
the walls of its respsctive lamina. This properiy of the laminz zllows
ithe user of the Slide Tube to program a glven funciion using the scribe

and carbon,

READING THE SCALES

A After inserting the inserts in their respeciive laminae, hold
*he Slide Tube so that you are looking ai the horigontal hairline on
the transport. Carefully align lamins © by holding the transport in the
left hand and burning lamina C 4in the right, uwntil the index line maiches
the hairlire, Now elign lamina U with lamina C by holding lamine C in
the left hand and turning laminz D with the right hand until the index
lines mateh. (Insertion and removal of the insert will be sasier if

the index lines are on the thumb indices.) At this point slide the
cursor to the left until the hairline matches the vertical index line

£ leming D, : :

Your Slide Tube is designed so. that 211 the index lines and
both bairlines may be simultaneously aligned. 7his is one test you can
2p0ly to insure thal your halirlines and laminae ars properly aligned,
S@e Eig; l-o ' . ’ & :

Learning to read the scales correctly is the first step in
inz your Slide Tube. All the scales are gradusted into decimel parts.
is means that 2ll major divisions are divided into equal parts of ten
rat each mark stands for one-tenth (,1), two~tenths (‘2§, or five.
nths {.5), of the whole unit. Sinee ths C and D scales are the
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reading of the seales,

Locate the C and D scales on your Slide Tube, If +he index
lines are properly aligned, you'll note that these two scales are
identical, keep them aligned in this manner as we cover their readings’
in this section., Just fo the left of the letters € or D, you will see
the large division mark which is labeled "1". This line is called the

Andex” and marks the beginning and snd of sach scele. On the © and
D seales 1t represents the numeral 1,00(Fig, 2). DNow slide the cursor
to the right to the next large division which is marked "11%., Think

‘!‘:‘ £ & o "' ‘1 -
of this as marking the valuve 1.10. The next large merk of 12 would

- e ki Fa) . -

- then be &.2@+§£1g. J. Beiween 1.10 and 1.20 there =re tencdivisions:
o U el u)el e it 2 )
wao: cUnsecutlve space 1s counted as one, two, three...and se on. The
2or,espendzng page demonsirates various readings of the C or D scale,
~a sure you are able to justify these”
: ¥ to Iy b answers befors you go on
next section. : ‘ ' sy e b toe

PLACING TEE DECIMAL POINT

Th§ reacding of the scales of the Slide Tube has miade you awa“e‘
- %hat the digiis resulting from Slide T 1 ! l ,
gl ting from e iube calculation give you no hint
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as to the plécement of the decimal point in the answer. A variety of
rules can be developed to aid in placing the decimal point, but only
thres will be mentioned heve.

1. Common Sense Flacement. If you are working a familiar
problem, you know sbout the magnitude of the answer to expect, and you
can place the decimal point accordingly.

2. The Rounded-off Caleculation. This system zives you the
order of magnitude of the answer, and the more precise calculation
gives you the digits to place in your answer. This is an easy system
to use for relatively short problems. Iou must round-off the numbers
involved in your problem until only one significent figure remains
in eschk of the numbers, )

3. Scientific Fotation., This is certainly the best manner of
keeping track of the decimal point, no matter how involved or protracted
a particular caleulation may be. It is in widespread use and is des
cribted in most science and mathematics textbooks. Its use is strongly
recormenced, :

Further information concerning the placement of the decimal
will become apparent in the following section.

FUNCTION ARALYSIS AND PROGRAMMING

The Slide Tube is designed to deal with the mathematics of
functions of specific forms. In using your Slide Tube, you will be
able to perform many operaiions involving functions of three variables.
There are three general forms which functions to be used in the Slide
Tube may take., These are as follows:

1. mxTy5 7%
2. mr¥s¥e gt
3 mrySs ot
(where Xs ¥. and z are variables)

Functions of form one (1.) are programmed (or graphed) using
the two logarithmic inserts. Those of the form twe (2,) use semi-
logarithmic inserts. Ffinally, functions of form three (3,) should be
prograrmmed using ome logarithmic insert and one semi-logarithmic insert,

The first step in programming the function is to analyze it,
Decide which of the three forms the function fits, Then separate the two
variables on the lefi arbitrarily. These two variables will form two
“partisl functions", each o be programmed on separate inserts. If the
chelee of insert is correct, the rartisl function wiil plot as a straight
line and therefore requires only two points and a straightedge to
DrOETEN. s
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Fartial functions of the form mx¥ plot as straight lines on h
logerithmic dnserts. In such a case the constant m provides the first
point (1.m); The constant » provides z statement of the %lope of the
line function. '

Partial functions of the form mr¥ plot as straight lines ‘on
gsemi-logarithmic inserts, The m again provides the first point {0,m).
The constant mr provides the second point (1,mr).

Tou will notice that the inserts are one cycle only. Lowever,
as shown in Fig, 4, they may be extended to cover as many cycles as_sre
necessary for practical use. Fig. 5 (a) shows the first cycle of x3,
Fig, 5 (b) shows the second cycle which has the same slope as the first
cycle. . The horizontal intercept is both the end of the first cycle and
the beginming of the second. Fig. 5 {¢) shows the third and last cycle.
is can be seen, the third cycle was formed in the same manner as the
first, Fig, & (2) shows the first cycle of ¥, Having chosen a desired
range of numerical operaiion for the value of x (zero to ten), these
values are written in along the horizontal axds in the spaces provided
as shown. Fig. 6{b) shows the remaining eycles filled in, much in the-
same way as in Fig. 5, until the sequence of x is filled.

1 Each additional cycle represents as exponential increase of
10% over the previocus cycle with relation to the value of the partial
function, This rule is extremely important in placing the decimal in
the result, j ‘ .

From this section it is easily understood that 4o use the Slide
Tube to solve a single problem corresponding to a given form would be
wasteful., For this reason we wish to point out that the vertical scales
(Fig, 7) may be used as an ordinary circular slide rule should single
provlems arise, However, should you find yourself faced with numercus
problens, each of which use the same equation, it will be 2 time-saving
instrument.

MULTIFLICATION

Multiplication is the logarithmic addition of the partial
functions to arrive at the resultant z. This addition 4s accomplished
oy means of a diagonal transformation of the laminae. The first step
is to align the laminae, placing laminz D over lamins O,

For equations of any general form, first determine the walue of
the partial function on laminz D for the value of x, Fig, 8 shows
this valne {x=2) for the partial function mx? where m=l. Find the value
of the partial function on lamina © for the value of ¥. Fig. 9 shows
this value (y=2) for the partial function y2, Place the origin of
lamina L on the point located in Fig. 9 as shown in Fig, 10, Referring
Yo fig. 11 and reading horizontally from the wvalue shown in Fig, 8 <o
the ¢ scale of lamina C, we read the value of 2,

-5



DIVISION

Division is the logarithmic subtracition of a partial function
from 2 resultant z to derive the remainder partial function. This
subtraction is performed diagonally for eguations of any general form.

First, determine the value of z (mxJy2=32) on the C scale of
lamina &, Fig, 12. BXext, determine the value of the partial function
on lamina D for the value of x (x=2, Fig. 13). Our objective is the
vzlue of y. Flace the origin of lamina D on the partial function y*
(Fiz. 14) at the point (1,1). Slide the origin of lamina D along the
zraph of y% until the value shown in Fig. 15 is aligned herizontally
with the chosen value of z. Now reading vertically from the origin
of lamina D (Fig, 16) to the horizontal axis on lamina C we read the
value of v (y=2). .

PROPORTIONS

Given two exponential functions, £{x) and gly), sueh that ‘
f{x) = z{y) 1s equivalent to some constant k, we wish to find the set of
all points {(x,y) with a given value of x or y. First, program £{x)
on lamina C and the inverse of g{x) on lamina D (see Fig, 16), Place
the origin of lamina D (Fig. 17) on £(x}. Locate the value of k en
the C scale of lamina C (Fig, 18). By sliding the origin of lamina D
along #{x) we may choose a given value of x by reading vertically from
the origin of lamina D to the horisontal axis of lamina €. The corres-
ponding valuse of y is then read vertically from the value of k on the
horizontal axis of lamina D {(Fig. 19).

COMPOSITES

Given the two exponential funcitions £{x) and g{y) programmed
on raminze C and ﬁ,qrespectivel , we wish to find g 7. Using
the example £{x)=mx”’ and z{y)sy% the result will be (mx?)< which is
w?xC. First align laminae C and D (Fig. 20). Slide the origin of
- lamina D along the horizontal axis of lamina © until it coincides with
the value of x {x=2) as shown in Fig, 21, You will notice as you do so
that gly) and £{x) intersect at one point. Reading horizonitelly frem

his point to the D scale of lamina D (or the © scale of lamina C) is
the value of g 1F{x)! ~ Fig, 22,

SQUARES AND SQUARE ROOTS

By the use_of ihe A scals along the vertical readout, zb may
e read as z7 or z°. If you wish to read out:z€ then in plotting the
partial functions use the A scale instead of the D or C scales 2s
shown in Fig. 23. If you wish to read .ott 23, read out z on the 4
scale after performing calculations as usuval (Fig. 2i),
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CUBES AND CUBE ROOQLS

o The X scale along the vertical readout .is used to reazd 2
as 23 or 20, In order to read out zJ plot the partial functions using
the K scale instead of the D or C scales (Fig. 25). If you wish to
read out 2/, read oub z on the K scale after performing operations as
usual on the D and C scales (Fzg. 26). n

GAUGE MARKS

Four different gauge marks have been printed on the D and €
scales., <Ihese marks make the setting of particular values or constants
easy in order to facilitate your caleunlations.

The pi gauge mark is found on both the € and D laminae to
facilitate the rapid setting of the value of pi as 3.1416 as it may
occur in your calculations., The rho gauge mark is found only on the C
lamina and is used for the conversion of degrees to radians and vice-
verss, The value of rho is aporoximately 57.5. The M gauee mark is
found at 43% on the C lamina and is used to approximate the conversions
of logarithms to the base ten to logarithms tc the base e. found a2t
2,218 is the constant e. Cn those Slide Tubes designed for seientists
and engineers, the followlng constants are provided: mass-energ
relation, gravitational constant, Plank's constant and the electron
charge-to-mass ratioc.
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PROTOTYPE DESCRIPTION
PART LENGHT I.D. 0.D..
CASE 8-7/8 in, 2-3/4 in. 3 in,

LAMIKA D« 8-7/8 in., 2-1/4 in, - 2-3%/4 in,
LAMINA ¢ 9-2/8 in. 1-3/4 in, 2-1/4 in.

TRANSPORT 10 in., 1=1/2 in, 1-%/4 in.
CURSQR 1 in. 2=3/4 in. 3 in.
INSERTS:

LAMIRA- D 8-3/4 in. x 7-7/8 in.
trnickness - ,003 in.

LAMINA G 9 in, x 6-1/4 in,
thicknegs - .00% in,

SEECIFICATIONS:

The case and btransport sre made of
white plastic while the reraining
tubes are clear, and they are capped -
5t one end. Laminae D and C are
double walled tubes allowing inser-
tion and removal of the inserts.

A red hairline extends the length
of the transport and circumsecribes
the cursor,
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R 2 Certificate FORM |

CLASS REGISTRATION NO.

Registration of @ Claim to Coppright | Tu, 16154
in a drawing or plastic work of a scientific or technical character g s e o

This is To Certify that the statements set forth on this certificate have been made a
part of the records of the Copyright Office. In witness whercof the seal of the Copyright

Rac

DO NOT WRITE HERE

Register of Copyrigh,
United States o

1. Copyright Claimant(s) and Address(es):

Name... D2YVid Qrg@an McGoveran ot i

VT S U S PR P i ———

2. Titte: . Slide Tube

3. Nature of Work: DRAWING

(Characterize the general type of artistic or sculptural work involved, as, for example, mechanica! drawing, scale model, etc.)

" (Title of the work)

4. Optional Deposit:
Basis for claiming option:
] Monetary value (retail value per cOPY) - o—oonooecieoaicicceeceeeeeeee. [ Weight (inpounds) . __
[ Siee {give dimensions) ... . 0. oo il wen . DliFagility(givedstails) Lol o

5. Author li.e., Artist):

wee David-Qrnep MoGoveran - fave McGpveren ... camss Unided Stad
PP SR R T CHENNE - Address .25.03;}.-_{113--ﬁﬁ:ﬁﬁi;--&ﬂiiﬂ.@h.,.ﬂ&liiorm_“

6. (a) Date of Publication:

{b) Place of Publication:

(Month) ADay) » (Wear)

S T P —————

(Name of country)
7. Previous Registration or Publication:

Was work previously registered? Yes .. No _.... Date of registration . _____ Registration b |
Was work previously published? Yes —____ No _____ Date of publication Regi it O e e
Is there any substantial NEW MATTER in this version? Yes .. ... No ...... [f your answer is "'Yes," give a brief general staterment

of the nature of the NEW MATTER in this version.

___________________________________________ EXAMINER /

Comblete d-l Jﬁﬁﬁt‘lib shaces an ’;ﬁv‘i;;;‘---"--“--“‘---—_-_-—““ M ’




8. Deposit account:

9. Send correspondence to:

Nume . D2Vid Ornan NeGaveran . Addes
10. Send certificate to:
(Mypeor  (~

print Name

e DPoxid QOrnan McGoveran

name and
address)
Address

'
2507%.'D ""Smiﬁa‘ﬁ&o

(- fafiock, - Cagiforaie 94500

Information concerning copyright indrawings orplasticworksofascientificortechnicalcharacter

When to Use Form I. Form 1 is appropriate for unpublished
md published drawings or plastic works of a scientific or technical

aracter.

What Is a "Drawing or Plastic Work of a Scientific or Tech-
nical Character”? This category (Class I) includes works which
have been desi for a scientific or technical use and which
contain copyrightable graphic, pictorial, or sculptural material.
Examples are di or models illustrating scientific or technical
information in linear or plastic form, such as mechanical drawings,
anatomjcal models, blueprints, etc.

—"Plastic’ Works. A work is not registrable in Class I merely
because it is formed from one of the synthetic chemical derivatives

known as "plastics.”” The term “plastic work™ refers to three-
dimensional works giving the eflect of that which is molded
or sculptured.

—Ideas, Devices, ete. It is not possible to secure copyright
for idess, plans, methods, systems, or devices as distinguished
frorg the particular manner in which they are expressed or de.
scribed in 2 work.

Duration of Copyright. Statutory copyright begins on the date
the work was first lished, or, if the work was registered for
copyright in unpubl!.i,shcd form, copyright begins on the date of
registration, In either case, copyright lasts for 28 years, and may
be renewed for a second 28-year term.

Unpublished drawings and plastic works

How 1o Register a Claim. To obtain copyright registration,
mail to the Register of Copyrights, Library of Congress, Washing-
ton, D.C. 20540, a photograph or other identifying reproduction
of the work, an application on Form I, properly completed and
signed, and a fee tﬁpﬁ. Deposits are not returned, so do not send
your only copy.

Procedure to Follow if Work It Later Published. If the work
is later reproduced in copies and published, it is necessary to
make a second registration, following the procedure outlined
below. To maintain copyright protection, all copies of the pub.
lished edition must contain a copyright notice in the required
form and position.

Published drawings and plastic works

W baz Is *'Publicarion” ? Publication, generally, means the sale,
placing on sale, or public distribution of copies. Unrestricted public
exhibition of a wing or plastic work may also constitute
publication. ) .

Hiw to Secure Copyright in a Published Drawing or Plastic
Work:

1. Produce copies with copyright notice.

2. Publish the work. ) ) .

3. Register the copyright claim, following the instruc-
tions on 1 of this form.

The Copyright Notice. In order to secure and maintain copy-
right protection in 2 published work, it is essential that all copies
published in the United States confain the statutory copyright
notice. The notice should ordinarily consist of the word "Copy-
right,” the abbreviation “Copr.,” or the symbol ©, accompanied
by the name of the copyright owner. The year date of publication
may be included in the notice, but normally it is not required.

—Altemative Form of Notice. As an alternative, the notice for
drawings or plastic works may consist of the symbol ©), ac
companied by the initials, monogram, or mark of the copyright

owner, provided the owner's name appears on some accessible part
of the copies.

—Universal Copyright Convention Notice. Use of the symbol
© with the nime of the copyright owner and the year date of
publication may result in securing copyright in countries which are
parties to the Universal Copyright Convention, which protection
might oot be obtained by use of either of the alternative forms
of notice. Example: © John Doe 1971,

Optional De‘fou':. For certain published works, it may be im-
racticable to deposit actual copies because of their size, weight,
ragility, or monetary value. In such cases the Register of Copy-

rights may it the deposit of photographs or other reproduc-

tions instead of the actual copies, under conditions specified in the

Copyright Office Regulations. If the optional form of deposit is

used, it will be necessary: (1) to fill out line 4 on pages 1 and 3,

and (2) to deposit photographs or other identifying reproductions

E)fﬁthe work. For more detailed information, write to the Copyright
ce.

NOTE: If copies are published without the required notice, the
right to secure copyright is lost and cannot be restored.

FOR COPYRIGHT OFFICE USE ONLY

Application received
MAY Z 41497 ¢
One copy or reproduction received

9 4 MAY 19/4

Two copies received

Photographs or raproductions recaived

Fee received

“ /3¢ oz~ 90 DRR 1072

- !D' Street, Antioch, Calif,





