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! provement in Underframes for Railway-

‘types of underfremes, those having four

- section of the web must be cut sway, begin-
?

. cult and at the same time an added expense

~cover plates riveted thereto and thus form-

UNITED STATES PATH

T OFFICE.

HERSERT B. ERITHLEY,

OF DAVENPORT, IOCWA,

UNDERTRANE FOB RATLWAY.cARS,

Specideation of Latters Patent,

Patented Jaly 28, 1914,

Applcation file@ Rovember 8, 1818,  farial Mo, 789,580,

To all whom <t may coricern : ‘

Be it known that 1, Herserr R, KeiTHLEY,
o citizen of the United States, residing at
Davenport, county of Scott, State of Tows,
bave invented a certain new and useful Im-

Cars, end declare the following to be such

same as will enable others skilled in the art
to which it pertains to make and use the
same, reference being had to the accompany-
ing drawings, which form a part of this
specification: '

“In freight cars the-load is disteibuted be-
tween the trucks and is carried to the trucks
theough bolsters overlying the latter and
connected together by Iramework which,
with the bolsters forms what is known as an
underfrarce. There are at present two main

logd-carrying sills extending the entive
length of the car, two in the middle and two
ab the sides, and those in which the load is
carried almost wholly ypon the two center
sills. Tn the fivst of these constructions it is
naecessery, in order to carry the heavy loads
of today that sll of the sills be made deep
and heavy and, in fach, it is customary to
make all of the sills very deep at the center.
The feur deep sills not only make the under-
frame construction heavy, but because of the
great depth of the side sills, they are objec-
tionable on accouvnt of interfering with the
proper inspection of the brake equipment
underneath the cars. The sscond type of
uvnderframe was designed with a view to
lightening the underframe structure and ob-
viating the use of deep side sills,. Wheke the
load is all carried upon two center sills, these
must be made very deep and, in order to
allow them to pass the bolsters and be car-
ried out to the end silis of the car-a large

ning from a point about six or seven feet in-
side of the bolster and eztending to the end
of the center sill. This mutilating of the
center sills weakens the siils and it is diffi-

to reinforce them-so as to enable them to
withstand- #% Biffing and puiling stresses
which are smitted to them through the
draw bars: "Tn one form of this second ty

of underfraiiic construction deep center siﬁ:
have been avoided by using rolled channels
connected at the top and at the bottom: by

4 Li;lgic%l

large rectangular column of a depth
wiil %emuﬁ; 1t to pass over the truck

bolsters. This latter form of underframe

necessitates » large amount of riveting, be- ¢

cause each flange of each of the sills must be
riveted at numerous points to the cover plate
m&kin%) the construction ezpensive an

heavy because the bottom cover gplate must
be given a large section and therefore s great
weight in order to compensate for the loss in
tensile strength due to the rivet holes in the
bottom flanges of the beams and the deterio-

ration of the metal surrounding the heoles,

Where ¢he load'is carried by s center sill or
sills the weight from the sides of the cars'

@r

70

must be carried theveto through strong crosgs -

bearers which add to the weight of the un-
derframe and, in order to save as much
weight as possible, it is custemary to uss
very light side members instead of the side
sills of the other type. This virtual elimi-
nation of the side sills brings in a decided
disadvantage because the portions of the
load at the four corners of the car must bs
borne by side sills or members occupyi

corresponding positions. - 1§ is & distm@sl%ro%
about five feet from the bolster to the adia-
cent end sill and thercfore the light metal
section ususlly emyployed at the sides is tnzed
to its full capacity when the car is loaded
and, it can easily be subjected to an overload
under the bu siresses which ave {rans-
mitted to it, these buffing stresses exerding
& downward push upon the end sill and the
adjacent portions of the rest of the under-
frame snd therefore acling like an added
weight placed upon the side members. Con-

8¢

sequently the side members are incapable of

assisting the draft sills in resisting the buff-
ing stresses. In other words, the side mern-

bers ere not strong enough ¢o hold up the

end sill and thus act ss supports for the
outer ends of the draft sills and prevent the
latter from giving way. If the side mem-
bers were made heavy encugh to act effec-
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tively under the weight of the load in the’

car and to hold up the end sill 8o as to assist
the draft sills in resisiing the downward
thrust from the buffing stresses it would
place inthe span between the bolsters g large
quantity of metal not required to carry the-
load in the car and would thus add so much
to the weight of the underframe as to pro-
duce 2 loss of all the econoimy gained through
the use of the deep center sills. ’
One object of my invention is to producs

165



and Fig. 10 is a side view

an  impreved
‘ of the underframe shown

~which the grea .
ried by the center sill or sills so
the use of deep side sills and
economy in weight of metal and &
time avoid the weakening of the
the corners of the car,

A fuither object of my invention is to

drowings I have illustrated only -
C of an underframe construction,
e &0 halves are identical.

rring to the drawings, 1 and 2 are
sills in the form of T-beams. The
silis are connected together by
ng top cover plate, 3, extending 75
to end and riveted to the top
the sills.  Rigidly connected to the
are transverse body bolsters, 4,
sills extending ‘through the -
rellel with the bolsters, at the 8¢
einter sills are end sills, 5. Be-
olsters are transoms, 6. 7 and
ills in the form of I-beams ex-

¢ end sill to snother and -
to the ends of the bolsters 85

o

[¢13

a

produce an improved nnderframe cos
ticn in which the greater porticn of the
will be carried b¥ center sills extendi
tinuously from one end of the car to the
other or, at least past the bolsters, vwithous
diminution in depth above the truck bolsters,
15 A further object of my invention is to Dro-
duce an improved nnderframe congty retion,
economical in weight, embhddying center sill
construction upon which the greater portioy
of the load is carried and which chs
20 rigid against- buffing and pulling st
without the use of a bottom cover
tie the members of the sill together.
A further object of my invention is to he load may be distributed in any
produce an improved undervframe construc. desired proportion between the side sills
tion embodying load-carrying center sills | and the center sills, the transom serving to 09
and side sills so connected that the side sills | £rang for more or less of the load from the
carry a considerable portion of the load and | sides 4o the center sills. With a series of
transfer it to the center sills a$ such a dis- cross members uniformly spaced between
tance from the bolsters that tbe bending | the bolsters the load upon the center sills
30 moment due to the trsnsferved ! will be o uniformly distributed load equal g5
be less than an equal load aniformly sl the total load and lying directly
tributed along the center sillg 1 ¢ center sills and an equal load con-
tributed or carried to the center sills , t the points where the trans-
the cross beams or transoms rembers cross the center sills, If
ployed in that type wherein enough of the rross members the 103
ave intended Lo carry all the g ; 0 ,
‘the bolsters. _ that of the total load uniformly distributed.
A further object of my inv ¢ iners are two main transoms the
. %o construct a car underframs the sides of the car is of course
40 the use of I-beams for all of ¢ d o the center sills at two points yo5
out making the structure undul; om the bolsters a distance equal
The various features of nov , 7 | to cing between the centers of the
my invention is characterized will herein he > and the transoms. Where the side
aiter be pointed out wit ‘ iis are not designed to carry any consider-
the claims; but for a ful ont of the load the transoms must 133
my invention and of ifs : ity be arranged comparatively close
tages, reference may be had to the fol togetaer, that is at a considerable distance
ing detailed description ia in connec- | bolsters and therefore the bending
tion with sthe accompanying drawings, ot due to the load transferred by the
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nstruction of the type just de-.
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50 wherein: 15 to. the center sill is comparatively 115
Figure 1 is a top plan view of “one-h nd may possibly necessitate the tse
of the underfraine arvanged in aceordance er center sills than would be requirec
with my invention; Fig. 2 is o section on vort the whole load as a uniforml
an enlarged scale on line 2—8 of Fig. 13 tvibated load on the center sills. This
55 Fig. 3 is a section on an enlarged scale | condition is true with the ordinary spacing 3327
of tra '

on line 8—3 of Fig. 1; Wig. 4 is a section ransoms when the distance betiveen them

on an enlarged scale on'line 4—4 of Fig. 1; approximately equal to one-third the dis-

Fig. 5 is a view on the same scales as views | tance betwesn the bolsters. As the spacing

2, 8 and 4 of the end sill as viewed from betywreen the trangoms is increased the hend:
80 the top of Fig. 1; Fig. 6 is = section on an | ing moment of the loads transferred fhero-

enlarged scale on line 6—6 of Fig. 4; ¥ig. | by to the center sill decreases until it is

7 is a section on an enlarged scale on line | sul stantially equal to the bending moment
Y—7 of Fig. 8; Pig. 8 is a section on sn o uniformly distributed load when the
nitarged scale on.lins 8—8 of Fig. 2 | stween the transoms equals ap-
¢n on an enlarged scale on v one-half the distance between 1590
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fors M& aces the
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30 conter sills to 2 minimum. :

My mvem’oﬂ is based on the theory that
with the use of ¢ 15 as itlustrated, any
increase in the e batween the fran-
goms over half {l filsmﬁce between the

a5 boNcm prodme such d*sbrlbw‘wn of the
load ¢ ills L“?::é the latter may
be m construction
heratef
sills e
a0 los
g
i
b
48
piace AH
have side
lc i;oiabe"s to
59 3 een b- nse Lry hg’i side mam—

H nning over the bo olsters irom one
end of the car o the other. By arranging
the transoms as I have heretofore explained,
actual load-carryving side sills may be used

55 0 advantage, making it nnnecessary fo have
a Sps:f‘lth {russed qupel structure to talke
ﬂoiuonb oi the load which may be borne

whelly by the under "‘zm“ In other words,
the me» span he ween the transoms permits

60 a com mrzmve]y heavs side sill to be nsed
efficiently and this side sill, continning oué

aat
far,

o the end sills of the provides effective
toad- sqmoﬂ ing members between the bol-
sters the end sills, leaving them qtro;,g_

55 envugh to hold up the end sill under the

and

4,908

8

combined loads due - Yo the load in the. car

and the downward fhrust resulting from
the buafling stvesses. Consequently with my
nnprovui arrangement it is possible to use

center sills shallow enough to permit them

to pass over the truck ‘bolsters and shal-
lower load- camymﬂ" side sills which  will
give s much stronger construction from the

"

pgtie]

her

otofore: been possible with deep center
ils, and at the same time securing the same
seonomy of me’ml over the constructlon in
vhich there are four deep load-carrying sills
& has heretofore been obtained by using
eep center sils to carry all the load.

It will of course be understood that with
my ROy vel arrangement of tramsoms the ad-
vant age of Iwhter center sills is obtained
even Lbouﬂ‘h instead of side sills, as shown,
a mccm‘l trussed superstructure is em-
ployam The transoms are of course rigidly
connected to the center sills so as to act as
strong cantalivers supported by the center
sille and extending to the side sills. Be-
tween the. transoms there may be arranged
eross-bearers as indicated at 9. While these
cross -bearers may have any suitable con-

truction, they may be so designed that they

mil serve as beams supported; at their ends
by the side sills and sapporting the center
sills midway between their endb, the effect
being that they will transfer an overload
from thé center sills to the side sills or, in
other words, equalize the loads between the
four sills so that each will bear that portion
of the lead which it is intended to carry.
A convenient way of constructing the cross-
beavers is that best illustrated in Hig. 4 of
the drawings; the cross-bearer comprising

two side members connected to the webs of
th@ center sills and connected together by

reans of a member-10 passing beneath the
bctw“n flaniges ot the center sill, there being
no L,(‘ll“‘S‘OO'ldlllg member across the top

Consequently the member 10 serves as a ten-
sion member instead of as a compression
member as would be the case with a canta-
liver cross-bearer.

My consiruction :)ermlts the center sills
to be extended continuously from one end
sill to the other; but it will of course be
understood that the center sills may ter-

w2

g2

Q-’a

minate between the bolsters and the end-

sills, suitable draft sills being connected to
the center sills and bridging the’ gaps be-
tween them and the end all%s. Where the
center sills are continued to the end sills the
top flanges and the cover plate may be left
instact while the inside flanges at the bot-
tom may be sheared off at some distance in
front of the bolster, as indicated at 11, sz},
as to allow the draft rigg mg to be 1nser€ud
from beﬂmth. <

Figs. 2, 5 and 10 1Iiustmte how my mveh‘
tion overcomes the objection to deep side

bolsters to the ends of the car than has -
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sills heretofore noted. With my construe-
tion the side sills may be made so shallow
that even though they are disposed low
enough to permit the floor stringers 12 to

be placed directly over them, the bottom |

surfaces of the sills do not come below the
highest points on the wheel treads; thus

allowing the apparatus beneath the car to

be readily inspected. : ,
While I have illustrated and described
with particularity only a single preferred
form of my invention, I do not desire to be
limited to the exact structural details thus
illustrated and describsd, but iniend to
cever all forms and arrangements which fall
within the terms employed in the definitions

~of my invention constituting the appended

29
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claims.

I claim: '

1. In a car underframe, bolsters, a center
sill extending between said bolsters, can-

3

talivers extending laterally from the cen-
peerd

ter sill at a distance from the bolsters con-
siderably less than one-fourth of the spsn
between the bolsters, and means for .sup-
porting directly upon the said cantalivers
that portion of the load above the sides of
the frame in the $pace between the can-
talivers. ‘

2. In a car underframe, bolsters, & center
sill extending between said bolsters, can-

talivers extending lateraily from the center’

sill at 2 distance from the bolsters less than
one-fourth of the span between the bolsters,
and load-carrying side sills sypported by
the cantalivers and each having s .single
span in the space between the cantalivers.
8. In a car underframe, bolsters, a center
sill extendiug between the. bolsters, load-
carrying .side sills'extending between the
bolsters and means for transferving the load

carried ‘by the middle portions of the side |

sills to the center sill at points removed from
the bolster§“less thun one-fourth of the dis-
tance between the bolsters. .

4. In a car underframe, body bolsters, s
center sill extending between the bolsters,
load-carrying side sills ‘extending between
the bolsters and beyond the same to the end
of the frame, and -means for transferring
the load carried at the middle of the side
sills to the center sill at points located at a

. distance from the bolsters less than one-

56
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fourth of the span between the bolsters,

3. In s car underframe, bolsters, a center
sill extending between the bolsters, load-car-
rying side sills extending between the bol-

sters and beyond the same to the ends of the,

frame, and cantalivers extsnding laterally
from the center sill to the side sills

~ tance from the bolsters less than one-fourth
_ the distance between the bolsters, the side

sills each having a single span in the space-

between the said cantalivers. .
6. In a car underframg, bolsiers, -enter

it

at a dis-

1,304,008

\

sills extending between the boi
yond the same, the center sills
enough to pass through the space
the truck bolster and the bottom of
load-carrying side sills- extending b
the bolsters and cantalivers extending lah
erally from the center sills to the side siliz
at a distance from the bolsters less than one- -
fourth the distance between the bolsters, the.
side sills each having a single span in &
‘space betweén the said cantalivers. _
7. In a_car underfraine, bolsters, a center -
sill containing two parallel I-Heams extend-
ing through the bolsters, shallower load-car-
rying side sills extending between the bol-
sters and also formed of I-beaxis, and cants-
livers extending from the center sill tc the
side sills at a distance from the bolsters less
than one-fourth of thé distance between the
‘bolsters.

8, In a car underframe, bolsiers, a center
sill comprising. two parallel ¥-beams and a2
cover plate riveted to the top flanges of the
I-beams, said center sill extending through
the Dolsters, shallower load- carrying side
sills extending between the bolsters and each
having the form of an T-beam, and cants-
livers extending laterally from ths '
sill to the side sills at a distance fre
bolsters less than one-fourth the dist
tween the bolsters. :

9. In a car underframe, bolsters; a ce
sill extending betwesn the bolsters gnd 1
yond the latter to the end of the framns, s
center sills comprising two I-beams of 1
form depth throughont and z cov 1
riveted to the npper flanges of the I
shallower load-carrying side sills o ,
between the bolsters and beyond the saips ¢
the ends of the frame, said side sills being in
the form of I-beams, and end sills connact-
ing corresponding ends of the center sill
-side sills together. . '

--10. In a ear underframe, bolsters, n'con!
sill extending between said bolat
‘livers extending lsterally fro:
siil ot a distance from the boiste
one-fourth of the span between the
and load-carrying side sills in ths §
I-beams supported by, the cantalivers
each having a single span in the spac
tween the cantalivers. o

11. Tn & car underframe, bolsiers, a'centss
sill containing two parallel &-beams extend-
ing Dbetween said bolsters, cantalivers ez~ 1sg
tending laterally, fromy the center sill a} o
distgrice from the bolsters less thsn ons-
fourth of the'span between the bolsters, and
lead-carrying side sills supported by ths
cantalivers.and eaclf having g single span in 19y
‘the space between the cantalivers,

12, In a car underframe holsters, a center
sill extending between the holsters, canta-
livers' extending laterally from the center
sill at a distance from the bolsters great 13¢
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1,104,908

enough to afford a safe clearance for the car
wheels, and load -carrying side sills sup-
ported by. the cantalivers and each hawing a
single span in the space between the canta-
livers.

13. In a-car underframe, bolsters, a center
sill extending between the bolsters, canta-
livers extending laterally from the center
sill at a distance from the bolsters approxi-

mating the distance between the bolsters |

and the ends of the frame, and load-carrying
side sills supported by the cantalivers and
each having a single span in the space be-
tween the cantalivers. -

- 14. In a car underframe, bolsters, a center

sill extending between the bolsters, end sills,

load-carrying side sills extending from one
sill to the ofher and supported by the bol-
sters, and cantalivers extending laterally
from the center sill to the side sills at a dis-
tance from the bolsters approximating the
distance between the end sills and the bol-

- gters, each side sill having a single span ex-

tending from one cantaliver tn tha other.

&

15. In a car underframe, bolsters, a center
gill extending between the bolsters, canta-
livers extending laterally from the center
sill at a distance from the bolsters less than
one-fourth of the span between the bolsters,
load-carrying side sills supported by the
cantalivers, and cross beams supported at
their ends by the side sills at points between
the eantalivers and adapted to transfer an
overload from the center sills to the side
sills, - A .

16. Tn acar underframe, bolsters, end sials,
a center sill comprising two parallel I-beams
extending through the bolsters to the.end
sills, each of said I-beams having its lower

‘inner flange cut away for a portion’ of the

distance between each end sill and the cor-
responding bolster.
In testimony whereof, I sign this specifi-
cation in the presence of two witnesses.
HERBERT R. KEITHLEY.
Wiinesses:
Wit. . FREUDENRELCIL.
Rours K. ZeTiERwWALL:
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