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UNITED STATES PATENT OFFICE.

fOEN M. ROHLFING, OF ST. LOUIS, MISSOURI, ASSIGNOR TO AMERICAN CAR AND
FOUNDRY COMPANY, OF ST. LOUIS, MISSOURI, A CORPORATION OF NEW JERSF -,

UNDERFRAME.

1,066,532.

Specification of Letters Patent.

*atented July 8, 1913.

Application filed May 7, 1912. Serial No. 695,728.

To all whon (6 may concern:

Be it known that I, Jonx M. Ronerine,
residing at St. Louis, Missouri, and being a
citizen of the United States, have invented
certanin new and useful Dinprovements in
Underframes, of which the following is a
full, clear, and exact description.such as will
cnable others skilled in the art to which it
appertains to make and to use the same, vef-
erence being had to the accompanying draw-
ings, which illustrate the preferred form of
the invention, though it is to be understood
that the invention is not limited to the exact
details of construction shown and described,
as it is obvious that various modifications
thereof will occur to persons skilled in the
art.

In said drawings: Figure 1 is a plan view
of half of a car underframe equipped with
the present invention. Fig. 2 is a vertical
longitudinal sectional view of half of the
ear, the section being taken on line 2—2 of
Fig. 1. Fig. 8 is an end view showing the
end sill in full. TFig. 4 is a transverse see-
tional view; the section being taken on line
4--4 of Fig. 1, and illustrates the first cross
bearer back of the bolster. Ifig. b is a trans-
verse sectional view; the section being talken
on line 55 of Fig., 1, and illustrates the
formation of all cross bearers interimediate
those next adjacent the bolsters. Fig. 6 1s
a horizontal sectional view; the scction be-
ing taken on line 6—G6 of Fig. 2. Fig. Tisa
{ransverse sectional view: the section being
{aken on line 7—7 of Fig. 1, illustrating the
body bolsters in elevation. Fig. 8 is an en-
larged reproduction of the left hand portion
of Kig. 2 showing the parts immediately ad-
jacent the bolster considerably enlarged, the
seetion being taken on line 8--8 of Iig. 6.
Iig. 9 is a detached elevational view of a
pressed channel draft sill used with one
form of the invention. in which the draft sill
extends through the bplsters. Fig. 10 is @
fragmentary transverse sectional view taken
on line 10—10 of Fig, 1, showing the parts
considerably enlarged. Fig. 11 is a frag-
mentary sectional view taken on line 11—11
of ¥ig.'6 and showing the central portion of
the parts shown in smaller size 1 Fig. 7.
Fig. 12 is an enlarged fragmentary detailed
sectional view through the first cross bearer
back of. the bclster showing in enlarged de-
tail the parts immediately under “ Fig, 27

of Fig, 2 comprising the fiest cross beaver
back of the bolster of Tig. 2 and fragments
of the parts adjacent thercto. Ifig. 13 illus-
trates a modification showing means for con-
necting draft sills to center sills by means
of continuons splice plates  extending
through the bolsters, to which splice plates
ave connected the draft sills and the short
web of the center sills: this last modification
being designed to facilitate removal of the
drait sills of the underframe. ¥ig. 14 is a
ereatly enlarged fragmentary detail of the
parts shown in Ifig. 6 adjacent the bolster.
The objeet of the invention is to provide
a simple, light and strong underframe,
which is designed especially for the purpose
of resisting bufling shocks and is made up
of relatively solid web parts between the

end sills and first cross bearver, thus extend--

ing through the bolsters and of open truss
formation between the first cross bearers.

Experiments have demonstrated that open
trussed underframes in which the truss is
open throughout their length between the
bolsters will not withstand the enormons
stresges incldent {o service; in consequence
of which underframes of the open truss
type, unless formed of sections of metal so
heavy as to he too expensive to nianufac-
ture, cannot be successfully used.

As il is desirable in car construction to
not only provide underframes which ave
sufliciently strong to resist service stresses,
but also to produce such underframes of as
light weight as possible, consistent with
wear and tear of service, I have designed the
present underframe, which may be sald to
he of the composite type, comprising plaie
girder formation to the first cross bearer
back of the bolster and of open truss type
between said first cross bearers. )

Referring to the parts: The bottom mem-
bers of the nimderframe between the bolsters
cansist, at each side of the central line, of
a pair of angles F—G placed back to back,
that is, with their vertical legs extending
parallel or closely juxtaposed and with their
outstanding flanges projecting in opposite

divections for the middle portion of their

Jength. From the second cross bearer —J—
back to the bolster these angles diverge, the
outer angle —G— being continuous from
bolster to bolster, while the inner angle
—J— is deflected upwardly as showp. in
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Fig. 2 and passes over the filler —B-— which
is preferably of pressed box formation be-
tween the central l(mgltudmm sills, while
the diaphragms —B’— of the first cross
bearer are deeper than said filler and ex-
tend to a higher plane, as best shown in
Fig. 4 of the dr awings so that the tops of
the diapbragms B 1w be connected
to the top members —S-— of said center
sills by means of discontinuous tie plates 1
which ure secured by through rivets through
the top fla inges of “the dupnmvnm B
and thr ou\ i the 1w ardly extending ﬂ.mgen
2 of the Z shaped top nembers —8-— of
the center sill.

As will be noted 1 Ifig. 12 and in Fig. 2
the ungle section—- [~v~pac~1n s over the filler
—-B-— 13 connected by thmu"h rivet to the
inner flange of the J)fsi crosg hearer dia-
phragums and extends thence for-
wxmly and 15 riveted to the short sill plate
4 which exiends n'om said first cross heaver
to the bolster 3 which bolster ¢ ump»ug the
usual pressed diaphragms with top and bot-
tom cover phte.‘. the’ top plate extending

over the inward extension 7 of the draft
sl and the bottom pmztv extending below
the center sills, as best shown in Fig, 11.

Extending from. o line somewhat Back of
the bolster 15 a splice plate ¢ which pusses
through the bolster and is shown in the
sectional view Iig. 14 and Lmu the rear-
ward extension 7 of the draft sill 8, through
vuetskonnwtmn the outstanding flanges of
the hdplu”wms of the holster and (he
bnlxtor filler with said rearward extension 7
of the draft sill and with said splice plate
6, therchy frmly securing these parts to-
gether,

LThe drafe sill is preferably formed of
pressed sht‘(.“t metal with top snd bottom
flanges; the bottomn flange extending con-

Feenfer sill

tinucusly from the carey iron 9 fo tha bol- |

ster flanges, while the top Hange of the dralt
sill e\tfnds forwardly hum the holster to
the end sill 10, which end i is s preferably

of Z section with vertical \\e‘ .md horizon- |

tal flanges 11 and 12, the ] latier L«nm\ @x-
tending into the slot 13 formed in the dradt
sill, as best shown in Figs. 8 and 9,

The draft sills arve connected by weuns
of angle plates 14 with gaid end 11 10, The
horlzunml flanges of saild angle plutes ave
riveted xhrcctls to the top Han of the

. +

draft sills and the vertical fun»'*' IS
plates are viveted throughi the wel of “he
end sill, as best shown in

Connected with the
end ol on the culer side

1,068,532

draft sills, and the flanges 11 of the end sills
thereby stitffening the “end portion of said
draft &iils and provldmg suitable supports
for the striking (’ﬂstlng 15.
It will be observed that the top members
S of the center sill extend from the rear
purf of the drafi sills at one end of the car
to a corresponding I)U\ltl(n at the opposite
end: said members - passing over the
cover plate of the body bolatms and lapping
the bolster fillers 16, while the continuons
cover plate 17 is connected by through
vivets with the horvizontal flanges of said
members -5 1t being understood that the
trusses referred to ave parallel and are con-
nected by said top sill sover plate, which lat-
ter is co-extensive with the Z sections —S—.
Fach of the cross bearers is provided with
tie plates 1, which extend below the bottom
flange of the Z section —S— and said tie
plates are secured thereto by rivet connec-
tiom. '
Connected with the top flanges of the dia-
p'n'm'm, of each of the cross bearvers are
suitable nailing strips 20, said nailing strips
being preferably of wood and extending
slightly above the plane of the sill cover
plate 17 so that flooring carried by the
strips will ¢lear the rivets connecting the
sard cover plate to the top member of the
center =ills,  Corvesponding nailing strips
are carried hy the side sills 21, whick latter
are preferably of Z scetion secured to
pressed fillers 22, which fillers are riveted
throngh
sills 21 and through their horizontal flanges
to the top ﬂ,mou of the diaphragms of the
cross bearers and preferably to all of said
Cross 5(&:11’01’5
At all of the cross bearers the top and
botiom fhmd‘
s and their top cover plate, are
connected ‘ v vertieal angles 23 which angles
wre connected divectly to the vertical ﬂmwe%
of ‘ho hotiom angles and to the webs of thc
Z overtious - ‘*H—, gusset plates 24 bheing
cunt Uioe the nnhﬂuou\ vertical webs
aud ﬁ.u'ﬁ(k of said Z sections and angles for
the purpose of secnring them together.
Coonected o these gusset plates are di-
agonal broces 240 cobperating with the ver-
fend and borizonts! members of the under-
rame 1o form a »":te'szhful truss; this provision
; he carried throughout
ired wherever dlagonal
‘th suid horizontal
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it ‘may be desirable to remove the draft
sills for replacement in which case it is de-
sirable to terminate the draft sills at the
bolsters and connect the draft sills to the
short sill plate 4 by means of separately
forined splice plates 6* as shown in Fig. 13,
which splice plates are connected to the
bolster diaphragm and filler flanges by
through rivets and lap the webs of the draft
sills and short sill plates 4 as shown in said
figure.

To stiffen the underframe, lLetween the

~bolster and first cross bearers back of such
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bolsters, the angles —G-— are connected by
a relatively heavy plate 30, shown in full
lines in Fig. 6, in dotted lines in Fig. 1, and
in section in Figs. 2 and 8. 'T.is plate ex-
tends from a line adjacent the first cross
bearer and laps the draft sills, to the lower
flanges of which it is connected by through
rivets, thus serving as a conneetor for the
lower parts of said draft sills and also for
the bolster filler 16, bolster diaphragms and
bottom cover plate of the bolster. As will
be seen in Iigs. 6 and 8, this plate is per-
forated at 31 for the passage of the usual
center bearing pin and the center braring is
riveted directly through the plate 99. Thus
it will be evident that said plate serves as
a stiffening member for the draft sills, cen-
ter sills and for the bolster, tying these parts
securely together.

Including the top sill cover plate 17, hot-
tom plate 30, splice plates 6, rearward ex-
tension 7 of the draft sill, or in the alter-
native construction the sill plates 17, 30 and
splice plate 62, with the Z sections —S—
and angles —G—- will be evident that a very
stiff box-girder is provided in the immedi-
ate vicinity of the bolster, to which the
drafi sills ave connected in such mauner as
will best vesist stresses incident to buffing,
and where draft rigging of snitable capac-
ity is used to do its share in absorbing huft-
ing shocks there will be practically none
of these shocks transmitted {o the lower
middle portion of the underframe. In con-
sequence of this the said lower middle part
may be formed of such light sections ax will
carry the superposed weight of the car and
its lading without the necessity of provid-
ing heavier sections to resist bufling stresses.

I claim-—

L Tn a car underframe, end sills, bolsters
and a plurality of cross-beavers between
said bolsters, of a pair of spaced dvaft sills,
short plate girder sills from the bolsters to
their next adjacent cross-bearer and an open
truss girder between said cross-heavers.

2. In a car underframe, end sills, bolsters
and a plurality of cvoss-bearers between said
bolsters, of a pair of spaced draft sills,
short plate girder sills from the bolsters to
their next adjacent cross-beaver and an open
truss givder between said cross beavers, the

r
upper chord of said open girder lapping
saidd short plate girder sills,

3. In a car underframe, end sills, bolsters
and a plurality of cross-bearers between
said bolsters, of a pair of spaced draft sills,
short plate girder sills from the bolsters to
their next adjacent cross-bearer and an open
truss girder between said c¢ross bearers, the
upper chord of said open girder lapping
said draft sill.

4. In a car underframe, end sills, bolsters
and a plurality of cross-bearers hetween said
holsters, of a pair of spaced dyaft sills, short
plate girder sills from the bolsters to their
next adjacent cross bearer and an open truss
girder between said cross bearvers, the upper
chord of said open girder connecting the
draft sills to the plate girder sills.

5. In a car underframe, end sills, bolsters
and a plurality of cross-beavers between
said holsters, of a paiv of spaced draft sills,
short plate girder sills from the bolsters to
their next adjacent eross-bearer and an open
triss girder between said cross bearvers, one
chord of said open girder lapping the bol-
sters. )

6. In a car underframe, end sills, bolsters
and a plurality of cross-bearers between said
bolsters, of a pair of spaced draft sills, short
plate girder sills from the bolsters to their
next adjacent cross bearer aud an open truss
girder between said cross bearers, one chord
of said open girder connecting draft sill/yut
opposite ends of the underframne,

7. In a car underframe, end sills, holsters
and a plurality of eross-bearers between said
bolsters, of a pair of spaced draft sills, short
plate girder sills from the bolsters to their
next adjacent cross-bearer and an open truss
girder between said cross-bearers, one chord
of said open girder being divided and be-
ing connected to the upper and to the lower
portion of sald short plate givder.

8. In a car underframe, end sills, holsters
and a plurality of cross-bearers between saidl
bolsters, of a pair of spaced draft sills, short
plate girder sills from the bolsters to their
next adjacent eross-bearer and an open truss
girder between said cross bearers, and a bot-
tom cover plate connected with said bolsters
and extending to the cross bearer next ad-
jacent each bolster,

9. In a car undevframe, end sills, bolsters
and a pharality of cross-bearers between said
bolsters, of a pair of spaced draft sills, short
plate girder sills from the bolsters to their
next adjacent cross-bearer and an open truss
givder between said erogg-bearers, the upper

~chord of said open girdel lapping the bol-

sters and bottom sill cover plates lapping
said draft sills and extending inwardly be-
tween said bolsters nearly to said next, ad-
jacent cross-hearvers.

10. In a car underframe, end sills, bolsters
and a plurality of cross-bearers between said
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bolsters, of a pair of spaced draft «ills, short
plate girder sills from the bolsiers to their
next adjacent cross-hearer and an open truss
girder between said cross-bearers, a top =il
cover plate lapping said draft sills af esch
cud of the underframe and short «ill cover

plates at each end lapping said deaft sills ‘

and said short plate girder sills.

16 In aear underframe, end sitls, bolsters
and a plurality of cross-bearers between said
bolsters, of a pair of spaced draft sills, shovt
plate girder sills from the bolsters to their
next adjacent cross-bearer and an open trus
givder between said cross-bearers, said short
plate girder sills forming parts of box gird-
ers extending at each side of each bolster.

12.Tn a car underframe, end sills, bol-
bearers and a com- '

sters, a plurality of cross
posite open truss center sill with u plate por-
tion extending at eych side of each bolster
and extending to a cross-bearer.

13. In a car underframe. a combination
cowprising bolsters, a center sill of partly
open truss construction between zaid bol-

sters, continuous cross beavers extending |

through said ivuss and cross Leavers com-

prising spaced diaphragms and fillers lo- }

cated within the sill.

14 In o car underframe, the combination |

comprising bolslers, a center sill of partly
open truss formation hetween said bolsters:

said sill comprising tension members and |
compression .members, and cross-bearers, |
some of the tension members extending over

certain of said cross-bearers and come of
the tension members extending under cer-
taln of said cross-hearers,

15. In a car, a center sill, partly com- ;

posed of box girders and partly composed

-of open lattice girders intermedinie the box

girders, the lattice girders comprising fen-
sion members, a plurality of cross-beavers
above said tension, members and a plurality

of cross-bearers spacing apart the said fen- L

sion members,
16. In a ear, a conter sl partly composed

of box girders, with infermedint porticns |

of open lattice girder formation, holsters
connected with satd box girders, and crogs-
bearers, some of which extend through said
lattice givder and some of which are inter-
mitted at said lattice girder. ‘

17. In a car underframe including a Hol- |
-ster, a center sill formed partly of spaced
box girders und partly of open lattice girder |
parts of the Inttice givder |

formation with
lapping the box girders and holster,

18. In a car underframs, a ceoter
formed partly of epuced Dox givitors
partly of open Intiice pivder fornation

the lattice ¢

wrder lapping the box |

ud bolsters connected with (he bhox
U tapps extensions of the
car i frame, a center sill

1,066,532

[ Torraed partly of spaced box girders and
- partly of open lattice girder formation with
- purts of the Iattice girder extending beyond
the box girders, and built up bolsters com-
prising parts of the box givder portions and
contected fo lapping extensions of the lat-
tice girder porton.

Poo200 Inonovailwey car, a combiuntion com-
Pprsing o centeal opoitadingd girder formed
with hex girder end portions and interme.
diate open Iattive formation. « center bear-
g plate codperaiineg with ench box girder
portion, w bolster extending Jaterally from
S cenpelsing an terediate portion of
Ceach box givder portion, said bolster heing
overlapped by an exrension of the laitico
givder portion and eross-hearers exi nding
Uirough and late Ay feom <aid Jattice por-
; Lion,

P2l Taoa vailway ear o com
!

|

Vualion eone
pri-iug o central longituding! girder forned
with box givder end portions and interme-
Cdiade open Ladtice formation, w eouter benr-
g plate codperating with cach hox givder
[ portion, a boister extending laterally from
and comprising an intermediate portion of
[ vach box girder portion, said holster being
lapped by an extension of the lattico girder
I portien, anwl Infesmitiod Cross-hearers, and
[ difers tn alinenent therewith within the lat-
| tice portion conpected fo the box girder por-
}

t1on, )

220 Inow ratlway carn eomwbinalion cou-

prisivg u central bongivudinal givder formed
with box girder end portions and interme-
diate open lattice formation, a center beatr-
Ing plate cobperating with each beox girder
portion, w bolster extending laterally from
and comprising an intermediate portion of
each: box girder portion, said bolster heing
lapped by an extension of the lattice girder
poruon and  continuous and  intermitted
bearers extending transversely of «aid
gitudinal girder,
I on underframe, o center sill chm-
prisiig an open lattice girder Jerminating
i a box givder at each end, holsters within
- thie box girder portion and a top cover plate
threughout the major portion of the sill Tap-
ping said bolsters,

24, In an underframe, a center sill com-
prising an open lattice girder terminating
in w box girder at each end, bolsters within
- the box givder portion and a top cover plate
thronghout the major portion ef the sill ex-
tending over and heyond said bolsters.

25. In an underframe, a center sill com-
prising an lattice girder terminating
fla box g at each end, bolsters con-
Fnected with tre box girder portion and a top
cover plate throughout the major portion of
the sill extending in a higher plane than
said bolsters and connected with dvaft sill
- portions beyond. said bolsters.

26, In an underframe, a center sill com-
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prising an open lattice girder terminating
in a box girder at each end, bolsters con-
nected with .the box, girder,portio? and a
top cover plate throughout theinﬁajorlpor-
tion of the sill connected with compression
members of the lattice girder including com-
pression and: tension 'members and extending
with said compression members over and be-
yond the bolsters.”

27. In a car underframe, comprising end
sills, bolsters ‘and cross-bearers disposed be-
tween bolsters and:a/center sill having solid

-web portions betweeh each end sill and the

next adjacent cross bearer, and open web
portions between said cross-bearers. -

28. In a car underframe, a center sill com-
prising an open truss betwéen cross-bearers
and 2 box girder. between the cross-bearers
and gdjacent end sill. '

29.2In a car undérframe, a center sill com-
prisifig an open truss between cross-bearers
and a box girder between the cross-bearers
and adjacent end sill, said box girder in-
cluding a build-up bolster. '

30. In a car underframe, inoluding end

sills, bolsters, and cross-bearers between said

bolsters, a relatively light open work center

sill between certain cross-bearers and rela-
tively heavy members forming a continua-
txi)ln of said center sill extending to the end
sills, .

3L In-a car underframe, including end
sills, bolsters and cross-bearers between said
bolsters, a relatively light open work center
sill between certain cross bearers, relatively
heavy members forming a continuation of
said center sill extending to the end sills,
and ‘plates connecting and overlapping both

the open work center sill and the heavy

meémber. :

32. In a car underframe, a center sill'com-
prising members spaced apart vertically and
horizontally, the ends of certain of the mem-
bers in the lower plane connected with cer-
tain of the members in the upper plane, ver-
tical connectors and a cross bearer connected
with said connectors and with the members
in the upper plane. ‘

33. In a car underframe, a center sill com-
prising members disposed.in an upper plane,

and members having their major portion |
disposed in a relatively lower plane and

8

having diverging end portions, and a sill
plate connecting said end fportions.

34. In a car underframe, a center sill com-
prising members disposed in an upper plane
and members having their major portion

disposed . in a -relatively lower plane and

having diverging end portions, and a sill
plate connecting said end portions with one
of the members in said upper plane.

- 35.- In a car underframe, a bolster, a cross
bearer, a center sill comprising members
spaced vertically, certain of the lower mem-
bers overlapping said cross-bearer and cer-
tain other of said lower members underlap-
ping said. cross-bearer.

36. In a car underframe, a bolster, a cross--

bearer, a center  sill comprising members
spaced vertically, the upper members over-
lapping said cross-bearer and bolstér, and
certain of the lowér members underlapping

6¢

65

70

said cross-bearer and extending to said bol- -

ster, and certain other of said lower mem-
bers overlapping said cross-bearer. . .

37. In a car underframe, a center sill com-
prising horizontally spaced Z-shaped com-
pression members ‘and horizontally spaced

tension members, said tension members each =

comprising a pair of angles fastened to-
gether for a part of their length and spaced
apart for a part of their length, and struts
connecting the tension members with the
compression members., e

38. An  underframe comprising - spaced

80

85

center sills .including vertical web plates,

top chords, bottom chords and vertical con-
nectors for said top and bottom chords, of

continuous flanged cross- bearers extending.
through and connecting said spaced center

sills and connected to said top chord.

90

39. An underframe comprising spaced

center sills comprising web plates and truss

girders, of continuous flanged cross bearers

connecting said center sills and secured by

direct rivet connection' with the upper.

chords of said truss girders.

95

In witness whereof I have hereunto set -

my hand in the presence of two witnesses.
JOHN M. ROHLIFING.
Witnesses
. Osoar HocHeERg,
Freovericx” H. Gines.



