198

Strength of plate between rivet holes in the second
row, plus the crushing strength of butt strap in
front of one rivet in the outer row.
(P—2d) tf+dbe.
Crushing strength of plate in front of two rivets for
double-riveted, of four rivets for triple-riveted, or
of eight rivets for quadruple-riveted, plus the crush-
ing strength of butt strap in front of one rivet for
double-riveted, of one rivet for triple-riveted, or of
three rivets for quadruple-riveted.
Ndte+ndbe.
Crushing strength of plate in front of two rivets for
double-riveted, of four rivets for triple-riveted, or of
eight rivets for quadruple-riveted, plus the shearing
strength of one rivet in single shear for double-riveted,
of one rivet in single shear for triple-riveted, or of
_three rivets in single shear for quadruple-riveted.
Ndtc+nsa.
Strengthi of plate between rivet holes in the third
row, plus the shearing strength of two rivets in the
second row in single shear and one rivet in single
shear in the outer row.
(P—4d) tft+mnsa.
Strengtht of plate between rivet holes in the third
row, plus the crushing strength of butt strap in front
of two rivets in the second row and one rivet in the
outer row.
— (P—A4d)tf+mndbe.

To obtain the joint efficiency, divide 4, B, O D B,
G, H or I, whichever is the least, by A.

The first step in the design of a riveted joint for a
given thickness of plate is to assume a rivet diameter within
the limits given in Table 8, and with this diameter, various

Il
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I
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TABLE 3—TRIPLE RIVETED LAP JOINTS

Thickness Diameter of Efficiency
of Plate Rivet Holes % . Pitch A B
o N 136" 75 3" 114" 215"
T pir 156" 75 3%" 7 1%e” 2%
e SR 154" 75 %" 176" 2%"

values for the pitch of rivets, within the limits desecribed
below, should be tried out until that pitch which gives a
maximum joint efficiency is obtained. Having determined
the proper pitch for a given rivet diameter, the same pro-
cess should be repeated using various rivet diameters until
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case of butt joints) is very great in proportion to the thick-
ness of the plate or butt strap, there will be a tendency for
the plates to spring apart between rivets. This maximum
distance is one which is difficult if not impossible to deter-
mine analytically, but which has been found in practice to
conform very closely to values given in Tables 1 to 6. In
the case of lap joints, the maximum pitch for various com-
binations of plate thickness and rivet diameter is given in
Table 7. For butt strap joints, the values for short pitch
given in Tables 4 to 6 should not be exceeded except accord-
ing to the following rules:—

Rule 1.—The short piteh may be increased by 1% times
any increase in rivet diameter plus 1% times any increase
in butt strap thickness.

Rule 2.—Should either the rivet diameter or butt strap
thickness be decreased below the values given in Tables 4
to 6, the short pitch mist be decreased by 1% times the
change in rivet diameter plus
1% times the change in butt
strap thickness.

The minimum piteh of rivets
for either lap or butt strap
joints can be obtained from Fig.
3 for various distances between
gauge lines, and vice versa. The
distances between gauge lines
given in Fig. 7, while not rigidly

AN NNNNNN 3
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adhered to in all cases, are
based on the recommended FIG. 6—SHOWING TENDENCY
minimum  distance  between OF SINGLE-RIVETED LAP

rivets for good shop practice. JOINT T0 BUCKLE OR TWIST
To go below this minimum dis-
tance may mean the use of special rivet dies for driving the,
rivets, for ~quadruple or quintuple riveted butt joints,
tance between .gauge lines is usually made greater than the
allowable minimum, for convenience in assembling and rivet-
ing the joints.

On butt strap joints the dimension E is determined by

adding to dimension C one-half the diameter of a standard

rivet die for the particular size of rivet used, plus 144 in.
for clearance.
Expressing this as a formula:—
E = C+ (Y%diameter of rivet die) +%¢ in.
The dimension F' between the first and second rows of

rivets, for quadruple or quintuple riveted butt joints,.'

should not be less than that given in Table 6, for given rivet
diameters and butt strap thicknesses.

TABLE 4—DOUBLE RIVETED BUTT JoINTS*

“ Thick-  Thick-  Diameter
ness of ness of o Efficiency Long  Short |

Plate Strap Rivet Hole % Pitch  Pitch A
]/4" 1/4”’ 1])/16” 82.8 4” 2” syzﬂ
%2" 1/4” ll/iG” 82.8 4" 2" 8%”
%6" %211 1‘%6” 81.9 4%” 2]7/4" 97/8"
1%2” %2H 1%(}" 81'9 4%” 21/4" 97/8”
%" 9&0” 1:}4(’" 81.9 4%" 2]/4" 9%"
l:}ézll %“!I 1%6" 81-9 4%” 21,4" 97/8”
7//1(_ ” %Il 1%6" 81.3 5" 2%" 111/4 ”
19/32" %” 1%.0" 81-3 5” 21 ” 11‘/4"
%Il 'f/iGII 19/1(‘,” 81.3 5” 2%" 11% ”

*All joints in above table fail by tearing the plate between rivet holes in the outer
the back-pitch (dimension E) may be increased
but it should not be decreased.

row. For convenience in driving rivets,
if desired without affecting the joint efficiency,

B
414”
41/‘ ”
5"
511
5n

i 5”

5%11
5%"
5%»

Thickness of Butt Strap
The thickness of butt strap should

be chosen so that the net section along

c E the inner row of rivets has sufficient
114s” 214" area to take in tension the total foree
e 214" carried by the joint. The formula.
114: 2;//1“: b = [P/2(P—nd)]te,

i:&n g_‘{/w" where n = number of rivets in dis-
: ]7/;1" . _‘{;0” stance P on inner row, will give the
A 16 required thicknes: .
el o s of each butt strap
“1%e” 28,7 General Remarks )
%" 2%" !

The dimensions for riveted joints

are those recommended by the Hart-
ford Steam Boiler Inspection & In-
surance Co., and are computed upon

that combination of pitch and rivet diameter which will give
the maximum efficiency, is obtained. A fairly broad range
of rivet diameters may be used, the limits for a given plate
thickness being shown in Table 8.

Pitch of Rivets
The maximum pitch of rivets is controlled by the limits
for caulking along the joint having shortest pitch (see Fig.
3). It is evident that if the pitch (or short pitch in the

+For quadruple-riveted and quintuple-riveted butt and
double strap joints only.

- the following basis:—

Tensile strength of plate = 55,000 lbs. per sq. in
Resistance to crushing of plate — 95,000 1bs pér 3;1 in.
Strength of rivets in single shear ,44,000 Tbs. pex: 8-

in.

Strength of rivets in double shear = 88,000 1bs. per sd-

in. e
In cases where different stresses are i

. used, the efficiency

may vary accordingly, and should be computed for the new

condition. The dimensions for pitch and spacing between ¥

rows of rivets are based on well- i d
should be adhered to as c]osel;: a:et;:ggix;leg S

The formul® for obtaining joint efficiency are based‘l

given in Tables 1 to 6, both inclusive; §




