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To all whom it may concern:

~ Unrrep States PATENT

—_— I

R —

. WILHELM DOHM, OF BIELEFELD, GERMANY.

~ SECTION-GAGE FOR JOISTS, COLUMNS, &c.

 SPECIFICATION forming part of Letters Patent No. 674,261, dated May 14, 1901, '
- . Bpplication filed March 1,1900. Serial No. 6,940. (Nomodel) -

 Beit knownthat I, WILHELM DOHM, a sub-.
ject of the Emperor of Germany, residing at
Bielefeld, in the Kingdom of Prussia, Empire
5 of Germany, have invented a new and useful

-7 Section-Gage for Joists, Columns, and the

- TLike, of which the following is a specification.

~ rule, as defined in the claims, for ascertain-

B 10 ing the size of the section required for a joist,

My invention consists in a gage or slide-

~ column, or the like designed to sustain a cer-
~ tain load. The joists or beams as they are

o used in buildings, bridges, and so on may be
supported at both ends and the load may be

G 30

placed on or suspended from some point of

7 the joist between the supports, or the load may
~ be distributed equally over the whole length
~ or part of the length. The joists may also
be fixed at the one end, while the load is
placed on or suspended from the other end,.
or it may be distributed equally over the
whole length. - In any of these cases the oage

or slide-rule will show the size of the required

section of the joist for any load, length of
joist, and safe limit of stress. - In a similar
- manuer the slide-rule may be employed for
 ascertaining the section of a column or other:}
structure part subjected to a certain load un-
der certain conditions. R
~ The gage is illustratedin the acecompanying -
~ Figure 1is a view of the whole gage, and.
 Fig. 2 is a vertical cross-section of the same
. on the line x y in Fig. 1. Fig. 8 is a view of
- 35

a modification of the gage, and Fig. 4isa view
- of another modification of the gage..
~ SQimilar characters refer to similar parts

‘throughout the several views.

~ tight the nut f. The lever d is provided with

- Thesemicircular parta is rigidly connected
‘with the base part b, so as to form therewith
" a frame. To the base part b in its middle is
- secured a bolt ¢, which serves as a center for

_ the semicircular part a.. _ _ _
"Jdis mounted to revolve, whileit may beaffixed

in any position to the frame a b by screwing

~ suitable guides m and n, which overlap the

semicircularparta. Whereitis so preferred,

the guidesm and n may be extended over the
‘semicircular

"Ontheboltcalever

_ part,soas to form asingle bridge-
- like part, and in the bridge so formed a screw

o 'wwha é'urled head (Similar ﬁ'o_-_thé' Tlﬁt'f ) ‘51'

other-shaped head may be placed for the par- o

pose of securing the lever d in any position - .
55

to the semicircular part ¢. Since the lever d
is arranged between the base part b and the

slide on the base part b, it being rigidly con-
nected to the slide ¢ /i, which is shaped like a

| and grasps the base part b with the over-
lap h', while the inner end g' of the rule en-
gagesin arecess b’ at the back of the base part

‘semicircular part a, (see Fig. 2,) the latter .
requires to be depressed with regard to the
‘base part b to allow of the lever d revolving
nearly through an angle of one hundred and
‘eighty degrees. For this reason the semicir-
cular part a in case it is made in one piece -

{ with the base part b, as shown, requires to be
‘bent backward at the places where it adjoins
to the base part b. A rulegis arranged to

b. The rule g is always rectangular to the

‘base part b and may be secured in any posi-
tion thereto by means of the secrew k.  Of

course where it is so preferred the rule g
t may be made in one piece with the slide 2 5.
“When it is shifted to either end ot the base

part b, it may be taken off.

it is obvious that it may be arranged forany

other measuresand weights—for exam ple, for
the English measures and weights. ~ ‘T'he gage
‘is further assumed to be designed for iron I-
beams. T e
- The semicircular part a is provided with
‘three concentrical scales, showing various

75

The gage shown is -_ar'ranged--i’_n._accordance o
with the metrical measures and weights; but

8o

loads in kilograms for the safe limits of stress |

ofseven hundred and fifty, eight hundredand
| seventy-five, and one thousand kilograms per
‘square centimeter, respectively. (Seethefig- go
ures above the upper line of the base part b))
The lever d serves as an indicator for these
‘three scales, it being provided with a slot e.
In the drawings the scales on the right hand
of the initial line p o are arranged for loads
distributed equally overa length of one meter
and running from three hundred, three hun-
dred and fifty, and four hundred kilograms,
respectively, to four thousand kilograms,
while the scales on the left hand of theinitial
line p o are arranged for single loadsrunning
 from nine hundred, one thousand and f{ifty,

100
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- grams per meter distributed equally—i. e., |
+ With 5.6 X 1000=5600 kilograms
uted equally over the wholelength. What size

50 First adjust the lever

55
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and twelve hundred kilograms, respectively,
to five thousand
respectively. - o

The base part b is provided with several
parallel scales for various lengths of the joist

up to fifteen meters. The upper scale on the
Tight hand of the initial line p o is arranged

for loads distributed equally over the whole
length of the joist. The upper scale on the

left hand is for single loads in the middle of |

the joist supported at both ends. The ten
lower seales on the right hand are for joists

of the length of ten, nine, eight, seven, Six,
five, four, three, two, and one meter, respec-
tively, and for loads distributed equally over

a part of the joist extending from one sup-
port. The ten lower scales on the left hand
are for joists of similar lengths and for single
loads on any point of the joist supported at
both ends. - -

~ The lever d-is provided with several verti-
cal scales for I-beams classified after the Ger-
- man fashion.

The first scale on the right
‘hand from the line p o contains the German-
standard sections Nos. 12 to 40 for single

loads, and the second scale (marked with
“*D” at the top) shows certain coefficients.
The first scale on the left hand contains the.

German -standard sections Nos. 8 to 50 for

loads distributed equally over the whole
The second scale |
top) contains the

length and part of same.

(marked with “W» at the
corresponding values W of the moment of in-
ertia divided by the distance of neutral axis
from bottom of section.

coefficients.

The rule g has no seale, since it serves sim-

ply as an indicator.

In order to better explain the use of the |
‘gage, I will make several examples.
First. An I-beam 5.6 meters long between’

the supports is loaded with one thousand kilo-
in all distrib-

should be the section? _ _
d on the right-hand side of the semicircular

part a, as indicated by the dotted lines, and:
- 80 that the line p o in the slot e coincides with:
- the division-line for one thousand kilograms:
in the respective scale—for example, that for |
~ the safe limit of stress of eight hundred and.
seventy-five kilograms persquare centimeter.
- Then move the rule g on the base part b and
- adjust it so that its one edge coincides with.
‘the division-line for 5.6 meters in the upper
scale on base part b. .The crossing-point of
o will

the edge of the rule g and of the line p
show the German standard No. 28 and the
value of W as three hundred and ninety-two.

—

and six thousand kilograms,

(Such values are
preferably used in German calcula,tions.;:
The third scale (marked with ““b” at the top).
Tefers to-the breadths of the flanges of the
- Joists and contains at the same time certain

65 Second.""A joist seven meters long sup- | 170.

674.261

ported on both ends is for a length of four
meters from the one support loaded with

| two thousand five hundred kilograms per

meter—z. e., in all 4x2500=10000 kilo-
grams—equally distributed, and the iron al-
lows a safe limit of stress of seven hundred
and fifty kilograms per square centimeter.

“What size should the section be? Adjust the

lever d on the right-hand side so that the
line p 0 coincides with the division-line for

two thousand five hundred kilograms in the .
‘scale for the safe limit of stress of seven hun--

790
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dred-and fifty and adjust the rule ¢ 8o that

1ts edge coincides with the division-line 4 in
the horizontal scale marked with ““7.” The

crossing-point of rule ¢ and lever d will then
give the value of W as thirteen hundred
‘and sixty (it being 1274--4% division -lines
| X20=1274-}+86=1360.)

At the same time

| the German-standard size and the breadth

may be read off. If the joist be supported

80_

| on both ends and loaded with a single load

eoither in the middle or at any distance from

one support, the lever d should be adjusted

on the left-hand side and the rule g adjusted
to the respective division-line in one of the
scales on base part b, when the crossing-point

‘ot lever and rule will show the size of section,

which should be read off the first seale on the

‘right hand of the line p 0 on lever d.

‘Third. A joist5.5 meterslong support_;_edoin
both endsisloaded in the middle with a single

load of three thousand five hundred kilo-
‘grams, and the safe limit of stress should be

eight hundred and seventy-five kilograms per
squarecentimeter. Adjustlever-and rule in

the indicated manner and the crossing-point
will show W as five hundred and fifty.

- Fourth. A joist six meters long supported
on both ends is loaded at a distance of 2.5

meters from one support with a single load.

of four thousand five hundred kilograms, and
the safe limit of stress is seven hundred and
fifty kilograms per square centimeter.

five.
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The -
gage will give W as eight hundred and sixty-

ITIO

Fifth. A joist1.5meterslong is fixed atone
-end and loaded at the other end with eight-

een hundred kilograms, and the safe limit of

stress is one thousand kilograins per square
centimeter. Adjust the lever d as usual and

the rule g to double the length—. e., three
meters—when the crossing-piont will show W
‘as two hundred and seventy. o ‘

Sixth. The same joist, as before, is loaded

I15

120

with fifteen hundred kilograms per meter dis-

‘tributed equally—s. e., with 1.5 X 1500=2250
kilograms in all distributed equally over the

Wwhole length—and the safe limit of stress is
one thousand kilograms per square centime-
ter. Adjust thelever, as usual, on the right-
handside and the rule g to double the length—

2.e.,threeneters—when the erossing-point will

show W as 1621 division-line X 8=162-8=

12.5'--_

I30
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This obvmus that the oage may be arr (mﬂ'ed I
-'for* any load and for any section of the JOISt |
- also for any material of same, and conse-

- quently for any safe limit of str-ess
‘desired to arrange the gage not only foriron
I-beams, as above, but a[so for wooden beams |

JIf 1t is

~ of any section, all that is- reqmted 18 to add.
- fuarther sumable scales to those on the semi-

IO

B -

“eircular part @ and on the lever d. Instead
of the values W used above other Values :
~ such as moments of inertia and the like, may
- be adopted. The numbers of the suale& on

" parts ¢ and b and on level d ma,y be ehosen;
~ at pleasure. -
"The gage may a,lso be uaed for ascertammm
the sectlon of a column of a certain hewht

~under agiven load and according to the man-

" ner in which the column is fixed at the bot-
~ tom and also at the top.

~ taining the moments of inertia, the sizes of

BT

[seetlon and so on; also, the lever may be re-
tained and a slide containing the respective
values may be introduced in a recess of the -
lever in some known manner; also, several
- slides may be used instead of the one slide
- arranged on the lever d. The construction
of quch slides and of the lever is immaterial,
- since the slides form a rigid whole with the_

- lever and the lever is ad,]usbed by simply

~_turningaround the pivotc,asexplained above. |

 The gage nay also be arranged for columns

-exeluswelv
~may be arranged for other structure parts,
since itremainsthesa me w}nle only the sca,le%

In a-similar manner the gage

require to be altered.

- _. 10

‘The gage may further be H.lOdIﬁE}d in bhe

manner shown in Fig. 3, the lever d being
‘extended beyond its axis.
~vantage is obtained that the slot ¢ need not
~be in nhe smles, because the latter are placed

on the other arm of the lever. The rule ¢

requires, of course, to be placed on Lhe mde'

- opposite to the semicircular part a.

| _.5__0. |

—as shown in Fig. 4

6o

.65 tructure pa,rt conmstlng 111 a semlelreular L a,nd the said base pa,rt bemﬂ‘ SO &rlanwed as

.. Where 11;Hdeswedtoemploydlsmnctscales
~ .onthe semicircular. part—say, for example,
~aseries of scales for Joists and another series.
for columns—this may be done by d ‘ubling
~ the semicircular part a—1i. e., by couvertmn-_
 the semicircular pamt. ¢ into a circular part,

| One and the same lever
- d may be used 't(n bo‘uh semicircular parts, or
the lever d may have two arms, as shown in
- Fig. 3.
”c11*eula,1 part may be a tull disk or plate wnan '_
concentric scales around the edge.
The gage may be made of any mateﬂal—;
for example wood, brass, board, ‘and so on.
~ Having df-‘%@]ﬁ'lbed my. mvenmon I declare
| _tlmt what I claim as my invention, f—md deswe-

Where it is so pr'eferred the semi-

to secare by Letters Patent, is—

1. A gage for asceltmmnﬂ' the seel:mn of a

‘In these cases ad-
ditional scales on the semicircular part ¢ may
- be used, while the lever is replaced by an-
- other one provided with suitable scales con--

“Thereby the ad- |

pdlt promded with coneeutuc load- gcales f01. )

of straight parallel scales for lengths of the
stmcture pmt a lever mounted to revolve

riesof strai ﬂ'ht scales for sizes and moments of

inertia or blmlldl‘ values of the section to be
ascertained, said scales extending through-
out the width of the lever, and a rnle reetan-
gular to said base part and attached thereto
| to slide thereon and to serve as an indicator
to the scales on said base part and on S&ld |
lever, Substantlallyas set forth. |

2. A gage for ascertaining the sectlon of &

Ing in a semicircular pars promded on the

-front side with concentric load-scales for cer-.
tain safe limits of str ess, a base part to which
the ends of the said semicircular part are se-

cured,the said base part carrying at the center
of same onthe back sidea pivot, and provided
on the front side with a

70

-series of scales for -
lengths of the structure part and distances
of the loads aetmﬂ* thereon, a lever mounted

certain safe limits of stress, a base part to
‘whichtheends of thesaidsemicircular partare -

secured,thesaid base partearrving atthe cen-
ter of same a pivot and provided with a series

‘around said pivot to serve as an indicator to -
‘said concentric scales and provided with a se-

75

o | .. |

structure part under a certain load, consist-

90 -

on said pivot to 1evolve and provided with a

slot to serve as an indicator to said concen-
tric scales, said lever being also provided on
‘the front mde with a series of straight scales
moments of inertia and the like of
various sections of the structure part, said

for sizes,

scales extendmw from edﬂ'e to edge of the le-

ver, guides arm,nﬂed at the back Slde of said
_lever for grasping said semicircular part,
‘means for securing said lever in any position
to said semlclrcular part, and a rule rectan-
‘gular to said base part and arranged to slide
.thereon and to serve as an mdlcatm to the

scales on said base part and on smd level

| subqtanmally as set forth. |
3. A gage for ascertaining the reqmred sec-
tion of a strueture part under a certain load,
| consisting in a semicircular part provided on
-the_tr.onb sldewlth_eoncentmc load-scales for
certain sate limits of stress, o
which the ends of the said S@IIIICII‘GUI&I part

“are secured, the said base part carrying at the
eenter of smne on the back side a pivot and -
‘provided on the front side with a series of =
‘scales for lengths of the structure part and
‘distances of the loads acting thereon, the

scales being armnﬂ'ed one. below the othel and

95 .
mid i

105 |

IIO

a base part to

11_5.

X120

gradually deeleasmw in length from the top
to the bottom, a lever mounted on sald pivot
to revolve and provided with a slot to. serve -
as an indicator to said eoncentric scales, said

___lever being provided on the front side Wlth o 1.25...: -

series of straight scales for sizes, moments of -
inertia and the like of varioussections of the
strueture part, the scales extending from edge

to edge of the lever,the said semicircular part

130 ¢
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to leave sufficient room for said lever to re-
volve, guides provided at the back side of
said lever for grasping said semicircular part,

means for securing said lever in any position |

to said Semwn‘cula,r part, a rule rectangular
to said base part and arranged to slide there-
on and to serve as an mdwator to the scales

on said base part and on said lever, and
means for securing said rule in any p031t1011,

substantlally as set forth.
WILHELM DOHM

Witnesses:
HENRY HASPER,
WOLDEMAR HATUPT.
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