By this rule the transverss strsngth
¢t any beam, whathsr of stesl or wood,
(I-heam, channels, angles, etc.) can
be computed instantly and correctly.

it answers svery qusstion having to
do with ths traneverse strength of
beams and takss into account ths fol-
lowing factors:-

(1), Kind of Material,~ (any fibsr
stress or facter ot safety).

(2) Size of Beam,- (in wood from 2"

2" up to 24" x 30" beams, and in

steel from 1 1/2" angles up to a 30" -

200 1b. I-beam).

(3). Length of Span,- (up to 46'0").

(4), Spacing Apart,- (wherse capacity
par square foot of floor arsea is
desired).

(5 a Character of Loading and Amount
of Load,- (whether uniformly dis-
tributed, concentrated, cantilever,
fixed beam, stc.).

J.  Number of beams,- (from 1 up to

————— GENERAL DESCRIPTICH, ———=--

Both sidses of this slide rule are to
all intents and purposes allke, except
that ons side 1s used to calculate the
strength of wcoden beams, while the other
side is used for stesl. The manner of
operation is the same for both and is
extremely simple.

On sach side of the slide rule four
entirely diffsrent ssts of calculations
may be psrformed (sc that it is in real-
ity a combination of eight distinctly
different ssts of slide-rules). The
scales of thess glide rules ars indicat-—-
ed for convenience in refsrence hy the
letters A, B, C, and D, and the four
purposes for which each of the scales
may be used are as follows:-

let. When the total load enters inte
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the calculations, use scales A,
(for weod) or C, (for stssl). In
this cass ths figures in columns
A5 and (05 revresent total lcad in
pounds.

2nd. When the bsnding momsnt snters in-
to the calculations, uss scales A
or C. In this case the figures in
columns A5 and CB renressnt the
hending moment, in foot pounds.

drd. When the lcad in pounds per sguare
fcot enters intc calculations, use

scales B, (for wcod) or D, (for
steel). In this case the figures
in columns BE and DS reprssent load
in peunds per square foot of floer
arsa.

4th. When the load psr lineal foot of
span antars into ths calculations,
use aleo scalss 3 gnd D, In this
cass the figures in columns 35
and DO represent load in pcunds
p=r lineal foot. In this case a
spacing of 1'0" on scales B8 and
D8 is always assumed.

Each ons of thuss eight sets of
scales is a complste slide rulse itsslf,
and sach one must therefors be ussd
alcne, indsmendent of the other scales.
Ths necessity for this will appsar when
it 18 obsserved that certain figures may
stand for different terms dspsndsnt up-
on the est of scalss with which thess
figures are uesd, as just mentiocned
abovs,

The basis for the calculaticons of
strength that may be pzrformed on this
slide rule is ths gensrally accspted
commor: theory of flexurse, and the slide
rule is thersfors gubjset to all the
limitations imposed by this theory.

The results thsrstore will nct be
valid undsr the followingz ccnditions,
V1ZS

lst. When the bears ars ralatively
short.

2nd. When the beams are stresssd bsyond
the elastic limit,
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3rd,., Whan the deflections cf the bsams
are relatively large.

It is understcod that all bsamrs are
braced sideways, sc as not to yield by
lateral flexure, otherwige special al-
lowarice must be mads by means of re-
duced fiber stresses,

-~ DIRECTIONS for the USE of SCALES --
A and B Ior WOCDEN BEAMS.

The safe extreme fibsr stresses Ifor
various kinds of wocd are shown on Scales
Al, 42, Bl, and B2, and are shown for
gcod grads msrchantahle lumber of gcod
average quality. (Ses note 2, Appsndix,
allowabls fiber stresses in varicus
citiss.)

For second grads lumber or for
sreen lumber th=se values shculd be de-
creassed 20 parcent.

Ths safe longitudinal shearing
unit stresses should be 1-10th of the
extreme fibsar etress; (Ses note 3,
Appendix) the modulus of elasticity
1200 times the extreme fiber stress;
ard the maximum allowahbls def.ection
1-360th of the span, for plastered
ceilings, (Ses Note 4, Appendix)

Under these conditions the following

three important rules may be lald down

as governing all calculations of

strength of unifermly loaded wooden heams,
supported at both ends, and cf any kind

ci wood:-

Ruls 1st. Calculate for horizontal
shear when the span is less
than 10 timss the depth of
the beam. (Ses Note 3,
Appendix).

Rule 2nd. Calculate for transverss
strength (by msans of the
WINSLOW strength computing
SLIDE-RULE) whsn span varies
from 10 to 20 times the depth
of the beam. (Ses table below).

Rule 3rd. Calculate the stiffness (de-
flsetion) whan the span is
greater than 20 times ths
depth of the beam. The uppsr
limit 20 will reduce to 15
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fer bsams deflsetirg 1-480th
of' ths span. (See note 4,
Appendix).

Rule 2, above, gives the range of
usefulness of the WINSLOW strength
computing SLIDE-~RULE as calculations
for transverse strength only may bse
performed on this rule, and not calcu-
lations for shsar or deflection ex- .
cept by msans of the equivalent fibsr
stress as given hereaftsr. (See Note 4,
Appendix).

For ready rsference thsss limits
{(spans from 10 to 20 times the depth
of the beam) have been worked out for
various depths in the following

table: -

Denth of Span, Span,
Beam (10 x depth) (20 x depth)
2!‘! 1 '8" z 1'4_!1
4" 3 t 4__" 8 18!1
6" 5 10" 10 TO"
8" B!Bn 1514_"

10" gt4n 168t
Ten 100" soto!
14-11 1] !81! 23 ?411
161! 13!4}! 26!811
18t ibto" ' 20 'o"
20" 168" 334"
22" 18'4" 36'g"
24" 20 '0" 40'0"
28" 21's" 434"
28" 234" 48'g"
30" pEIon BOO"

Beams having less span than those
given by the lower limits (10 x the depth)
of this tabls should be calculated for
horizental shear, and beams having
longer spans than those given by the
uoper limits (20 x the depth) of thie
tahle should be calculated for de-
flection,
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#unyr B X AMPL E S. st

WOODEN BEAMS

Total Load given.
Exarple 1. . Scales Al - A8

Find ths bsam ssction requirsd
when the follewing terme are given:-

(1). Extreme Fiber stress - 750 1bs.
per sa. inch,

(2). Beam to be supported at both ends
' and propsarly secured sideways.

(3). Total live and dead load, 9000 1bs.
unifermly distributed. :

(4). Span ~ 18'0",

solution: 8Slide valus "1" for "onse"

beam on scale A3 oppcsite to 750 (lbs. per
8q. inch fiber stress) on scale A2.

Then tighten the thumb screw and slide
9000 (total load in lba.) on scals

AS, oprosite to the uniformly loaded

beam (relative moment constant 8) on

scale A4. Then opposite 16'0" (the span)
on scale A6 will be found the answer,

viz 12"x 12" (width x depth). on Scals A7.

(Note on Example 1l:— The answer
requires a 12"x 18" "full gize" timbser.
By glancing at the column (A'7) of
"Commercial sizes", we sse that a 10"x 14"
beam (actually ¢ 1/2" x 13 1/2") will
aleo carry this load at a span of 18'0"
while an 8"x 18" in the same column (A'7)
will carry the load safely at a span of
16'8", therefrre it would be better to
use an 8" x 16", ths more especlally as
the lattsr contains less lumbsr in
cross~ssctlion than sither the 12"x 18"
or 10"x 14" and comes within the limit
in Rule 2).

(Ncte 2 on example l:- If for any
reason, it is not desirsd to use a
single beam of large ssction the size
of two or more (up to 20) beams re-
quired for the same load may be ascer-
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tained by sliding the value on £cals

A% for 2 (or more) beams opposite ths
given fiber stress. The answer will

then bhe the size of sach cf the 2 (or
mors) besams rsquired.

— = e e b e e e -

Scales Al - A8 may also be ussd for
an adgditionsal set of calculations, namely,
when it is desired to calculate ths
gize of wooden beams when the Bending
Mom=nt snters into the ecalculations. For
such cases it must bs rememhered that
the figurss on Scals AS represent the
Bending Moment in fcot pounds, and not
the tctal load as shown in column
hesding.

Rending Moment Gilven.

Examplse 2. Scalss Al - A8

Find the size of bheams requirsd
hsn the #Zsnding Momant of ths heam squals
4,000 foot-pounds, and the extrems fiber
tress eguals 1,200 1lks, psr square inch.

m oA

Splution: Slide valus "1" for "ons" beam
on Scale A3 opposite to 1,200 (lbs. psr
80. inch extrsms fibsr stress) on Scals
A2, then tighten ths thumb scrsew, and
slide 24,000 (foot-pounds) on Scals A5
opposite to "B. M." on Scales A4 and the
aniswer will be found on Scale A7 cor 2
invariably opposits to the mark "B. M." on
Secals AB. In this cass a 10"x 12" "full
size" or 12"x 12" "cormmercial size"

will answer.

Flecor Load in Pcundsg pser
Squars oot gilven.

Exampls 5. Secgles A1 —~ AB.

Fing the size of joists reguired when
the following terms ars given:-

(1). Bxtreme fiber stress = 750 lbs, per
“sguars -inch.,

(2). Span = 20'C"

4

g
2
G
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(3). Total live and dead load = 75 1lbs.
per sg. feot of floor.

(4), Spacing of joists = 18 inches, from
centsr to centar.

golution: Slide value "1" for "ons" beam
on Scale B3 opposite to 780 on Scals

B2, Tighten the thumb screw and slide

76 (lbs. per sq. foot.) on Scale BS
opposite to 20'0" (span) on Scale B4.

Ths answer: 3"x 14" ("Commercial Size")
joist will be found on Scals B7 nearly
opposite the given spacing of 14"

(18" on Scale 38) and will bs the most
guitable sizs fer thlis load and span.
Other sizes and spacing of Jjoists may be:
picked out (either from the "full size"
column, B7, or from ths "Commercial size"
column 3‘73 as desired without resetting
any of the slides, thus 3"x 12"- 12"ct, ~
o"x 16" - 14"ct, commercial sizes will
alsoc answer ths purpoess.

Load in Pounds per Lineal
Foot of Span given.

BExamnls 4. Scales 21 -~ B8.

Find ths size of timber required to
carry 1000 1lbs., per linseal footf, when: the
span is 20'0" and the extreme fiber stress
not mors than 1600 pounds psr sguare inch.

Sclutions:

glide value "1" for "ons" beam on
Seale B3 opposite to 1600 on Scale B2.
Tighten ths thumb screw and slide 1000
onn Scale B5 opposite to 20'0" on Scalse
B4, The answer, 12"x 14" "full size"
or 10"x 18" ‘"ocommercial size" will be
found on Scalss 37 and 3'7 respectively
nearest opposite to ths spacing of 1'0"
on Scale B6. Whan the slide-ruls 1is used
for this kind of calculations the figures
on Scale B5 rapresent load per linsal feot
of span, provided a 1'0" spacing is
assumed on Scale BOG.



STEEL BEAME.

The thrse corresponding rulss for
unifermly loadsd stesl beams, supportad
at both ende will h2 as follows:-

Rule 1. Calculate for horizontal shsar
when the span is lese than 6
times the depth of ths beamn.

Rules 2. Calculats for transverss gtrength

(by means of the WINSLOW strength
computing SLIDE-RULE) whsn the
span variss from 6 te 24 times
the depth of the bhearm. (Ses table
below).

Rule 3, Calculate for stiffnsss (de-

" flection) when ths span is
greoater than 24 timse th3 depth
of the besam, S22 Apvendix for
ruls about reducing fiber
stress feor longer spans and
lighter loads.

The upper limit, 24, will reduce to
18 for beams deflecting 1-480th of the
span.

As 8 general ruls all ths limits _
given above will be resduced when the load
on the beam is not uniformly distributed.

There will also be & rasduction in
‘values of allowable fihsr stress and
safs loads, for shapes used as bsams,
dus to latsral flexurs in beams with-
out latersl support. (See table
Appendix Note, 5

Table. (Spans from 6 to 24 timss
the derth of ths beam).

Depth of Span = Span =
Beam, 6 x depth. 24 x depth.
1" 0'6" 210!!
1 l/zrl‘ O.Tgﬂ 3!0!?
. ) 1?011 4!0"
8 1/21! 1!5!! - 510!‘!
5“ 11611 6?01‘1
3 1/2!? 1Tqﬂ .710"
4!! gibfl afOﬂ



Depth of Span = Span =

Beam. 6 x depth. 24 x depth.

5" 2 1 6" 15'0"
6" S_!On 121‘0“
71!'. '5!6" : ) I‘.g:iO"
8?! 410" 16‘0"
9'!1 4"6"- : 1810"
10" 5 *g" 20'0"
=ty . 810" .. 24'0"
st il g nl
18" ‘910", 360"
20“ 1030!! 4:0.]0"
21" ’ 10 'l-.6ﬂ 4_21 Oﬂ
24" 12to 480"
26” 13!0" 621‘01!_
27" 13'6" 540"
28" 140" 560"

30" 1B tgn 80'o"

Total Load given.

Exannlas 5. Scalss C1 —_08.

Find the steel beam required whsn
the following terms are given:

(1). Extreme fibsr stress = 18, 000 1bs.
par square inch.

(2). Beam to be supported at both ends
and loadsd at the center.

(3)s Total-Load = 12,000 1bs.
(4). Span = 16'0O"

Solution: Slide ths value "1" for "one" beam
on Scale C3 oppesits tec 18,000 (lbs. per

sq. inch extreme fiber stréss) on Scals

C2. Then tighten the thumb screw and

slids 12,000 (tctal load in pounds) on Scale
C5 oppoeite to a bsam supported at both ends
and loaded at the center (relative moment
constant 4) on Scales C4 Then opposite
16'0" (the span) on 5ca1@ C8 will be found
the answer, viz: 12" I " 31.5 1lbs. on Scale
C7. as the nsarest availabls size and wsight’
of I-beam.

Scalas Cl1 - C8 may, in like manner
aB Scalss Al - AB, bhe used for Bending
Momaent calculations. Yhern used in this
manner the figures on Scale C& e¢tand for
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the pending Moment in foct pounds and
‘not for the total lcad as shown in ths
column heading.

3ending Momsnt given.

Exampls € Scalas C1 - C8.

Find thé beam ssction requirsd for
an extrame fiber stress of 16,000 1bs.
par sgq. inch, and a Bending Moment of
15¢€,000 feot-pounds.

Solution: Slide the value "1" for a

single beam on Scale C3 opposite to 16,000
(1hs. per sq. inch extreme fiber stress) on
Scale CZ2¢ Thsn tighten the thumb screw and
slide 156,000 "foot-pounds" on Scals C5
oppesite to "B, M." on Scale C4, and the
answer will be found on Scals C7 or C'7 in-
variably opposite the mark "B. M." on Scale
C8. In this case g 20" I G5 1lbs. or a 21"
I 57.5 1lhs. beam will answer.

(Note on Example 8: If it is desired
for any reason to use 2 (or more) beams
in place of & single beam, the size may
be ottained by sliding the value, on
Scals C3 for 2 (or more) besams, oppcsite
the given fiber stress. The answer givan
on Scalss C7 and C'7 opposite "B. M." on
Scale 08 will be the esize of sach of the
2 (or_more) beams required. In the above
examplses two 15" I 42 lbs. could be used
instead of one 20" I 65 lbs, or the 21"
I B%7.5 lts.

Load in Pounds psr Sguarse .
Feot given.

Bxample 7. Scales D1 - D8,

Find the size and spacing of stesl
beams when the following. terms.are
givens=. - :

(l).,Extrama fibar stress = 16,000 1bs.
ber sq. inch,

Span = 24'0"

_—

0
——
-

—
ol
et

Tatal live and dead load = 187 lbe.
per sq. feoot of floor.
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Solution: Slide the valus "1" for "one" beam
on Scale D3 oppecsite te 16,000 on Scals

D2, Tighten the thumb screw and slide

167 (1bs. per sg. foot) on Scale D5, op-
posite to 24'0" (span) on Scale D4. The
anawers 12" I 31.5 lbs. 4'0" on centers,
will be read off on scales D6 and D7, or :
a 12" T 40 1bts., 5'0" on centers will also
bs satisfactory; thus the most practical
size and spacing for any given cease can

be easily picked out without resetting

the alides. This feature alcne of the
WINSLOW strength computing SLIDE-RULE,
roenders it invaluable as a time saver.

Load in Pounds psr Lineal
foot of Span given.

Example 8. 'Scales D1 - D8.

Find the size of beam required to
carry 1000 pounds per linsal foot whesn
the span is 20'0" and the extreme fiber
stress 16,000 pounds per sguare inch.

Solution: Slide value "1" for "one" beam
on Scale D3 opposite to 16,000 on Scalse
D2. Tighten the thumb screw and slide
1000 on Scale D5 opposite to 20'0" on
Scale D4. The answer 12" I 35 1lbs. will
be found on Scale D7 opposite to the
spacing of 1'0" on Scale D6. When the
glide rule is used for this kind of
calculation the figures on Scale DD
represent load per lineal foot of span,
provided 1'O" spacing is assumed on

Scale D6.

Use of the Section Modulus Scales.

Beams of Any Material and of Any
Section whatever, whether shown in the
lists given on Scales A7, B7, O praddiley
or not, can bs calculated by the WINSLOW
strength computing SLIDE-RULE.

For this purpose Scales A8, B8, (8,
and D8, the "Ssction Modulus" scales are
incorporated. For such cases, find first
the section modulus, note its position
on the scale and th=sn use the slide-rule
in the usual mannar, setting the slide
at the proper fiber stress for the
specific material used.
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