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UNITED STATES
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PATENT OFFICE

GEORGE S. CHILES, OF ST. LOUIS, MISSOURI, ASSIGNOR, BY MESNE ASSIGNMENTS, '.l‘O
SCULLIN STEEL C0., OF ST, LOUIS, MISSOURI, A CORPORATION OF DELAWARE

SIDE FRAME

Application filed April 16, 1926, Serial No. 102,386.

The present invention relates to side
frames.

More particularly the present invention re-
lates to the construction of side frames such

5 as are used in railway car trucks, and an ob-

ject of the present invention is to provide a
side frame of reduced weight and of increased
strength over prior practice.

A further object is to provide a side frame

10 which under load will have the parts thereof
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so disposed that the force lines will coincide
with the regions of greatest strength.

A further object is to provide a side frame
which will reduce to a minimum the regions
of lesser mechanical strength. )

Further objects will appear as the descrip-
tion proceeds. ,

Referring to the drawings— .

Figure 1 is a view in side elevation of one-
half of a side frame embodying the principles
of the present invention, the showing of
Figure 1 being taken under loaded condi-
tions; ‘ o A
Figure 2 is a_top plan view of the struc-
ture shown in Figure 1;

Ficure 8 is an end view of the structure

shown in Figures 1 and 2; :

Figure 4 is a sectional view taken along the
plane indicated by the arrows 4—4 of Fig-
ure 2; : .

‘ Fiéure 5 is a sectional view taken along the
rlane indicated by the arrows 5—5 of Fig-
ure 2; o '

’ Fiénre 6 is a sectional view taken along the
plane indicated by the arrows 6—6 of Fig-
ure 2; , ,

Fig,vure 7 is a sectional view taken along the
plane indicated by the arrows 7--7 of Fig-
ure5; . - . .

‘Fig,'ure 8 is a bottom plan view of a portion
of the bottom tie member and the tension

- member shown in Figure 5;

50

Figure 9 is a sectional view taken along the

plane indicated by the arrows 9—9 of Fig-

urel; .
Figure 10 is a sectional view taken along
the plane indicated by the arrows 10—10 of
Figure 1; . ) "

Figure 11 is a sectional view taken along

the plane indicated by.the arrows 11—11 of
rigure 1; and ’ :
Figure 12 is a sectional view taken dlong
the plane indicated by the arrows 12—12 of
Figurel. ' - y
The numeral 15 indicates a side frame, each
end of which side frame includes a tension
member 16 and a compression member 17.
Said tension and compression members 16 and
17 are connected together at the correspond-
ing end portion 18 of the side frame, which
end portion in the illustrated embodiment of
the present invention has formed integral
therewith the journal box 19, though the in-
vention is not limited to side frames having
integral journal boxes. )
- The journal box 19 is bevelled at its two
upper side portions, as clearly indicated in

_the drawings, the bevelled portions being in-
_dicated by the numerals 20—20, said bevelled -

portions preferably extending entirely across
the journal box from the plane 21 to substan-
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tially the other extremity of the journal box,

as indicated by shading in Figures 2 and 3.
By reason of the. bevelled construction re-
ferred to, not only are sharp corners avoided
and the amount of metal reduced, but, fur-
thermore, the beam action of the journal box
is' shortened, and a more rigid and stronger
design, with a more uniform section of metal,
is provided. - ‘ ,
The bevelled structure at the two sides of

* the journal box, as shown, for example, in

Figures 2 and 3, has the further advantage

“that in casting it is not necessary to provide
Inasmuch as the

right and left-hand cores.
upper outer corner is made the same as the up-
per inner corner,identical coresmay be used 1n
casting, thereby simplifying the casting op-
eration.. The bevelled construction at the
two sides of the journal box has the further
decided advantage of improved rigidity, a
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truncated gable construction being provided

having improved stiffness over a journal box
having a flat top from side to side. Accom-
panying this advantage is, of course, the sav-
ing of metal. S .
According to the present invention, the
cross sectional areas of the members forming
the side frame are so disposed that when the
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side frame is under load, the centers of area

of the stress communicating members lie sub-

_ stantially along the force lines. It is within

10

18

the objects of the present invention to provide

_a construction in which the stress communi-

cating members are so proportioned that a
line through the centers of area of the various
cross sections of said member coincides with
the force line in said member when the side
frame is under load. In addition to locat-
ing the centers of area as outlined imme-
diately above, the present invention contem-
plates a structure which avoids sudden or
abrupt “changes in the disposition of the
metal. . ’

The numeral 22 indicates the bolster space

“ of the side frame, and the numeral 23 indi-

* 20
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cates the tie member below said bolster space,
which tie member 23 forms a tie between the
tension members 16 at the two ends of the.side

- frame. v

- The vertical medial plane of the journal
box 19 is indicated by the line 24. It is de-
cidedly advantageous to have the force lines
of the tension and compression members 16

"and 17 intersect substantially within the me-

dial plane 24 at as low a levél as practicable.
In order to explain the advantages of the
present invention, reference may be had par-
ticularly to Figures 1, 5, 7, 9, 10, 11 and 12.
The force line within the tension member 16
is indicated by the numeral 25, and the force

line within the compression member 17 is in-

. dicated by the numeral 26. Said lines 25 and
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926 intersect at the point 27, which is located
approximately within the plane defined by
the numeral 24. As indicated above, the cross
sectional centers of areas of the tension and
compression members should lie along the
force lines 25 and 26. ‘ ’ ,
Figures 9 and 10 indicate two cross sec-
tional views of the compression member 17.
Asindicated in said figures, said compression
member 17 is a channel section having its web
portion uppermost. The outer extremities of
the channel section comprising the compres-
sion member 17 may have outwardly extend-
ing flanges 28 for strengthening purposes.
Figures 11 and 12 illustrate cross sections
taken at or near the extremities of the tension
member 16. As indicated in said figures, said
tension member 16 is a channel section having
its web portion lowermost. ' The web por-
tion. of the tension member 16 is indicated

. by the numeral 29, and, as shown in Figure 1,

by reference to the straight line 28, is pref-
erably continuous: but slightly curved up-
wardly along the length of the tension mem-
ber 16. Said web portion 29 of the tension
member 16 lies in-substantial alignment. with

- the inner upper edge 20 of the corresponding

G5

journal box 19. The channel section com-
prising the compression member 16 may also
be provided with the flanges 286—28 similar to

1,786,251

those referred to in connection with the chan-
nel section of the tension member 17. -
The juncture between the tension member
16 and the tie member 23 preferably takes the
form of a box section, as indicated in Figure
7, which box section may have the flanges
30—30 in substantial alignment with the
flanges 28—28 of the tension member 16. The
center of area of the medial plane marking
the juncture of the tehsion member 16 and

75 -

the tie member 23 should lie in the force line -

95. * Tests have indicated that the region of
least stress under vertical load is at the bot-
tom of the web connecting the tension mem-
ber 16 and the tie member 23. Accordingly,
the present invention contemplates the pro-

80

vision of a drainage hole 32 at this region. "

The weakening effect of the usual drainage

hole is thereby minimized; and the advan-
tage is attained that the center of area of the
medial plane representing the juncture of

the tension member 16 and the tie member
.23 is raised. By reason of the fact that the

hole 82 is located at a point where stress under
vertical load is a minimum, said hole 32 may
be larger than has heretofore been consid-
ered permissible, facilitating the use of cores
in the casting operdtion and facilitating the
removal of core sand after casting has been
accomplished, and furthermore facilitating
the removal of water or lading which may
find its way into the tie member 23. The rais-
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ing of the center of area 31 is also promoted . .

by reason of the flanges 30-—80 (Figure 7),

which may have considerable width and.

thickness. It will be understood, of course,
that the functions of the flanges 30—30 in
raising the center of area 31 will be present
whether the drainage hole 32 is provided or
not. : .

" . As the parts are shown in Figure 1, the

center of area of the cross section shown in
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Figure 12, which center of area is indicated -

by the numeral 33, lies substantially in a
straight line connecting the center of area
31 of the juncture between the tension mem-
ber 16 and tie member 23 and the center of

110

area 34 taken along the plane indicated by -

the arrows 11-—11 of Figure 1. Figure 1 rep-
resents conditions under load.  Under no-
load or light load conditions, the center of’

area 33 at the cross section indicated by the

arrows 12—12 will lie slightly above the

straight line connecting the centers of area
31 and 34. The line connecting the centers
of area 31, 33 and 34 under unloaded or light:

‘load conditions will therefore not. coincide

precisely with the force line 25, but will be

rection, having its limits transversely of the

‘tension member 16 defined by the force line

25; that is to say, the line connecting the

centers of area of the tension member under

unloaded or light load conditions will be a
curved line. The force line 25 under no load

118
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‘a smooth line without abrupt changes in di-

159



or light load conditions is a chord of the
curve which defines the centers of area of the
corresponding tension member. By reason
of this construction, when the frame is load-
ed and the tie member 23 tends to deflect
downward, the resulting bending in the ad-

" jacent tension members will cause the line
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connecting the centers of area, that is, the
neutral axis to move into substantial coinci-
dence with the force line 25. The straight-
ening of the tension members has a leverage
action tending to set up secondary forces in

the bottom tie 23, tending to move said bot-
-tom tie upward, thereby better adapting the

side frame to carry the load impressed
upon it.

By reason of the coordination of the jour-
pal-box having the bevelled edges referred
to and the tension and compression mem-
bers as described, the necessary height of the
frame is reduced, and at the same time the
metal of the journal box is located in line
with the forces, producing the most direct
action possible. Beam action over the jour-
pal box is minimized, accomplishing im-
proved sturdiness over prior practice with

a reduction in metal and a reduction of the

tendency to crack. -

Though a perferred embodiment of the
present invention has been described in de-
tail, it will be clear that many modifications
will occur to those skilled in the art. - It is
intended to cover all such modifications that
fall within the scope of the appended claims.

What is claimed is:— ‘ ~

1. A side frame comprising a  tension
member and a compression member arranged
inangularrelation with each other, said mem-
bers being joined in a common region and
havingajournal box disposed at said common

" region, the cross sectional areas of said mem-

45
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bers having their centers of area disposed
along smooth lines intersecting substantially
in a medial vertical plane of said journal box,
the smooth line representing the centers of
area of said tension member under no load
condition being a curve having as a chord
a straight line connecting the limits of said
centers of area in said tension member, said
curve being disposed above said straight line.

9. A'side frame comprising a tension mem-
ber and a compression member arranged in
angular relationship with one another, said
members being joined in a common region,
and a journal box operatively associated with
said members at said common region, said

~ journal box having its upper edge. portion

60
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adjacent to said tension member bevelled off,
said tension member having its centers of
area, under load, arranged in a substantial-
ly straight line passing above said bevelled
edge portion of said box. L

3. A side frame comprising a tension mem-
ber and a compression member arranged in
angular relationship with one another said

1,736,251
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members being joined in a common region,
a journal box cooperatively associated with
said members at said common region, said
tension and compression members having
their cross sectional centers of area disposed
along the force lines of said members when
said side frame is under load.

4. A side frame comprising a tension mem-
ber and a compression member arranged in
angular rélationship with one another, said
members being joined in a common region,
a journal box cooperatively associated with |
said meinbers at said common yegion, said
tension and compression members having
their cross sectional centers of area disposed
along the force lines of said members when
said side frame is under load, the lines repre-
senting said cross sectional centers of area in-
tersecting in substantially the medial plane
of said journal box. ' L

5. In a side frame, a tension member, a
compression member, which members are con-
nected together at an extremity of said side
frame, a journal box connected to said mem-
bers at said extremity, the upper side edges.
of said journal box being bevelled whereby,
said side frame may be disposed at a rela-
tively low level with referénce to said jour- -
nal box, said compression and tension mem-
bers comprising channels having their neu-
tral axes disposed at relatively low positions
in said members, said neutral axes being sub-
stantially coincident with the load lines of -
.said members when said frame is under load.

6. A side frame including a tension mem-
ber and a compression member joined to-
gether at an extremity of said side frame, a
journal box at said extremity, said tension and
compression members. comprising channel

‘sections having their extremities provided

with strengthening flanges, the web of the
channel section of said tension member be-
ing lowermost, the neutral axes of said ten-
sion and compression members being disposed
at relatively low levels in said tension and .
compression members, said neutral axes be-
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ing substantially coincident with the load

lines of said members when said frame is un-
der load. ;

7. In a side frame, in combination, a ten-
sion member, a compression member, said
members being connected together at an ex-
tremity of said side frame, a journal box con-

nected to said side frame at said extremity

of said side frame, said journal box having
its inner upper edge bevelled, said tension and
compression members being shaped to have
their neutral axes at relatively low levels, said
tension member being a channel section, the
web of said tension member being in substan-
tial alignment with said bevelled edge, said
peutral axes being substantially coincident
with the load lines of said members when said
frame is under load. .

8. A side frame comprising a bolster re-

-
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ceiving. portion, a compression member con-
nected to the upper part of said bolster re-
ceiving portion, a tension member connected

" to the Iower part of said bolster receiving por-

10

13

tion, said tension and compression members
being disposed in angular relationship with

each other and being connected -together at-

their outer ends, a journal box joined to said
tension. and compression members adjacent
to the point of junction of said members, said
tension and conipression members comprising
channel sections having their neutral axes dis-

posed at a relatively low level which neu-

tral axes intersect substantially at the. ver-
tical central plane of said journal box, said
neutral axes being substantially- coincident

. with the load lines of said members when said
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frame is under load." _ .

-9. In'a side frame, in combination, a ten-
sion member, a compression member, which
members are -connected together at an ex-
tremity of said side frame, a journal box con-
nected to said members at said extremity, the
upper: side edges of said journal box being
bevelled, said tension member having a web
portion in substantial alignment with the
bevelled portion of said.-box, the neutral axes
of said. members being substantially coinci-
dent with the load lines of said members when
said frame is under load. = - - :

".10. In a side-frame, in combination, a ten-
sion member, a compression member, which
members -are connected together at an ex-
tremity of said side frame; a journal box con-
nected to said members at said extremity, the

upper side edges of said journal box being -

bevelled in-planes transverse to the plane of
said side frame, said tension member com-
prising a channel having the web thereof low-
ermost, the neutral axes of said members be-
ing substantially coincident with the load
lines. of said members when said frame is
under load. R . )
11, In a side frame, in combination, a ten-
sion member, a compression member; which
members -are; connected together at an ex-
tremity of said frame, a journal box connect-
ed to said members at said extremity, the up-
per side edges, of said journal box being bev-
elled, said tension member comprising a sec-

tion having ‘a continuous web portion sub-.

stantially in alignment with one of said bev-
elled-édges, the neutral axes of said mem-
bers being substantially coincident with the

load lines of said members when said frame.
* is under load.., S L
12. A side frame comprising a bolster re-.

ceiving portion, a compression member con-

‘hected to the upper part of said bolster. re-

ceiving portion, a tension member connected

-to the lower part of said bolster receiving
-portion, said tension and compression mem-
- bers ‘being disposed in angular relationship.

with each other and being connected together

at. their outer ends, a journal box joined to

1,736,251

said tension and compression members adja-

cent to the point of junction of said members, -

said tension and compression members. com-
prising channel sections having their neutral
axes disposed at relatively low levels, which
neutral axes intersect substantially 4t the ver-
tical central plane of said journal box, .the
inner upper edge of said journal box being
beveiled, the web of the channel section of
said tension member being disposed in sub-

stantial alignment with said bevelled edge,

said neutral axes being substantially coinci-

dent with the load lines of said members when.

said frame is under load. o ’
+13. A side frame including a tension mem-
ber. and a compression 'member joined to-

80

gether at an extremity of said side frame, -

a journal box at said extremity, said tension

and compression members comprising chan-

nel sections having their extremities pro-
vided with strengthening flanges, the neu-
tral axes of said tension and compression
members being disposed at relatively low
levels in said tension and compression mem-

bers, said neutral axes being disposed in po-

sitions to intersect substantially in the verti-

cal central plane of said journal box,said jour-

nal box having its upper inner edge portion
bevelled, said tension member having the web
portion of its channel section disposed in sub-
stantial alignment with said bevelled portion
of said journal box, said neutral axes being
substantially coincident with the load.lines
i)-f (siaid members when said frame is under
oad. : '

14. In a side frame, in combination, a ten-
sion member, a.compression member, and a
tie member for the bottom of the bolster
opening, said tension and compression mem-

bers being connected together at their outer

extremities and having a journal box oper-

"atively associated therewith, the centers: of

area. of said tension member and the cross
sectional. center of area of the junction be-

‘tween said tension member and said tie lying

substantially in a straight line when said side
frame is under load. s \

15. In a side frame, in combination, a ten-
sion member, a compression mémber, and a
tie member for the bottom of the bolster open-
ing, said tension and compression members
being connected together at theéir outer ex-
tremities and having a journal box opera-
tively associated. therewith, the centers of
area of said tension member and the cross

sectional center of area of the junction be-

tween said tension member and said tie ly-
ing substantially in a straight line when said
side frame is under load, said tension mem-
ber comprising a channel section having its
web portion lowermost. o o

16. In a side frame, in combination, a ten-

sion member, a compression member, and a

tie member for the bottom of the bolster open-
ing, said tension and compression members
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being connected together at their outer ex-
tremities and having a journal box opera-

tively associated therewith, the centers of area

of said tension member and the Cross sec-
tional center of area of the junction between
said tension member and said tie lying sub-
stantially in a straight line when said side
frame is under load, said tension member
comprising a channel section having its web
portion lowermost, said journal box having
a bevelled inner edge portion disposed in

substantial alignment with the web portion

of said channel section.
17. In a side frame, a tension member, a

compression member, and a tie member dis-

posed at the bottom of the usual bolster open-:
ing, said compression .member and tension
member being connected together at their
ou‘er extremities, the cross sectional centers
of area of said tension member and the cross
cectional center of area of the juncture be-
tween said tension member and said tie lying

substantially in a straight line when said side

frame is under load, said terision’ member and
said tie member having a continuous web por-
tion lying lowermost of said tension member
and tie, said web portion being disposed in
an-upwardly extending curve between said
juncture and the outer extremity of said ten-
sion member.

18. A side frame comprising a tension mem-
ber and a compression member joined to-
gether at their outer extremities, a tie mem-
ber disposed below the usual bolster opening,
the cross sectional centers of area of said
tension member and the cross sectional center
of area of the juncture between said tie mem-
ber and said tension member being disposed,
when said frame is under load, in substan-
tially a straight line, said tension member and
tie- member being provided with a web lying
lowermost of sald tension member and tie
member, said web at the juncture between said
members being provided with an opening for

-drainage purpeses and for raising the cross

sectional cetiter of area of said juncture.

19. A side frame comprising a pair of ten-
sion members and a pair of compression mem-
bers at the two extremities of said said frame,
said tension members being connected by a tie
member, each of said tension members having
its cross sectional centers of area under load
arranged substantially ina straight line inter-
secting the cross sectional center of area of the
juncture between said tie member and the
corresponding tension member. o

90. A side frame comprising a tension
mermpber and a compression member arranged
in angular relationship with one another, said
members having a common region forniing
the junction of said- members, said tension
member comprising a member the center of
area line of which 1s curved upwardly inter-
mediate of its length relative to the force line

of said member.

5

91. A side frame comprising a pair of ten-
sion members and a pair of compression mem-
bers, a tie member connecting the lower ex-
tremities of said tension members, each of

said tension members having its cross sec-

tional centers of area arranged along a
smooth line passing substantially through the
center 'of zrea of the medial plane defining
the juncture of said tension member and said
tie member. _ - L

22. A side frame comprising a pair of ten-
sion members, a pair of compression members,
a tie member connecting the lower extremities -
of said tension members, each of said tension
members having its cross sectional centers of

70
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area arranged along a smooth line passing .

substantially through the center of area of the
medial plane defining the juncture of said
tension member and said tie member, said
tension member being curved upwardly inter-
mediate of its length. ,

23. A side frame comprising a pair of
tension members, a pair of compression mem-
bers, a tie member connecting the lower ex-
{remities of said tension members, each of
said tension members having its cross sec-.
tional centers of area arranged along a
smooth line passing substantially through
the center of area of the medial plane de-
fining the juncture of said tension member
and said tie member, the line marking the
centers of area of said tension member being
curved upwardly intermediate of its length
under no load conditions, said smooth line
being intersected by a chord, the intersec-
tions of said chord and curve being located
substantially at the center of area of said
medial  plane and the center of area at the
other extremity of said tension member.

24. A side frame comprising a pair of
tension members and a pair of compression
members, a tie member connecting the lower
extremities of said tension members, each of
said tension members having its cross sec-
tional centers of area arranged along a
smooth line passing substantially through

85
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the center. of area of the medial plane de- .

fining the juncture of said tension member
and said tie member, said tension member
comprising a_channel section having its web
portion lowermost. )

95. A side frame comprising a pair of
tension members, a pair of compression mem-

115

bers, a tie. member connecting the lower ex-

tremities of said tension members, each of
gaid tension members having its cross sec-

"tional centers of area arranged along a

smooth line passing substantially through the
center of avea of the medial plane defining
the juncture of said tension member and said
tie member, said tension member being curved

120
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upwardly intermediate of its length, said -

tension member comprising a channel section

“having its web portion lowermost. -

96. A side frame comprising a pair.of |

130
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tension members, a pair of compression mem-
“bers, a tie member connecting the lower ex-
tremities of said tension members, each of
said tension imembers having its cross sec-
s tional centers of area arranged along a
smooth line passing substantially through
the center of area of the medial plane defin-
ing the juncture of said tension member and
sald tie member, the line marking the center
10 of ‘area of ‘said tehsion member being curved
upwardly intermediate of its length under
no load conditions, said smooth line being
intersected by a chord, the intersections of
said chord and curve being located substan-
15 tially at the center of area .of said medial
plane and the center of area at the other ex-
tremity of said tension member, said tension
member comprising a channel section hav-
ing its web portion lowermost, '
20 27, A side frame comprising a tension
member and a compression member arranged
in angular relationship with one another,
. said members being joined in -a common
region, and a journal box cooperatively asso-
85 ciated with said members at said common
region, said" journal box having its upper
edge portion adjacent to said tension member
- bevelled off, said tension member having its
: -centers of area under load arranged in a sub-
- 30 stantially straight line, said compression
‘member having its centers of area disposed -
in a substaptially straight line, which
straight lines intersect substantially in a
medial vertical plane of said journal box. -
. 8 Signed at St. Louis, Missouri, this 18th
- dayof April, 1926. . -
GEORGE S. CHILES.
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