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UNITED STATES PATENT OFFICE. 
foHN M. ROHLFING, OF ST. LOUIS, MISSOURI, ASSIGNOR TO AMERICAN CAR AND 
FOUNDRY COMPANY, OF ST. LOUIS, MISSOURI, A CORPORATION OF NEWJERSJ - . 

UNDERFRAME. 

1,066,532. Specification of Letters Patent, Patented July 8, 1913. 
Application filed May 7, 1912. Serial No. 695,728. 

To ull thout it may concern; 
Be it known that I Joi N. M. Roit FING, 

residing at St. Louis, Missouri, and being a 
citizen of the United States, have invented 
certain new and useful Improvelinents in 
Underframes, of which the following is a 
full, clear, and exact descriptio?, such as Will 
enable others skilled in the art to which it 
appertains to make and to use the same, ref 
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 
car, the section being taken on line 2–2 of 
Fig. 1. Fig. 3 is an end view showing the 
ond silt in full. Fig. 4 is a transverse sec 
tional view; the section being taken on line 
4-4 of Fig. 1, and illustrates the first cross 
learer back of the bolster. Fig. 5 is a trans 
verse sectional view; the section being talkell 
on line 5-5 of Fig. 1, and illustrates the 
formation of all cross bearers interimediate 
those next adjacent the bolsters. Fig. 6 is 
a horizontal sectional view; the section be 
ing taken on line 6-6 of Fig. 2. Fig. 7 is a 
transverse sectional view : the section being 
taken on line 7-7 of Fig. 1 illustrating the 
body bolsters in elevation. Fig. S is an en 
larged reproduction of the left hand portion 
of Fig. 2 showing the parts in an ediately a (l- 
jacent the bolster considerably enlarged, the 
section being taken on line S-S of Fig. 6. 
IFig. 9 is a detached elevational view of a 
pressed channel draft sill used with one 
form of the invention, in which the (lraft sill 
extends through the bolsters. Fig. 10 is a 
fragmentary transverse sectional view taken 
on line 10-10 of Fig. 1, showing the parts 
considerably enlarged. Fig. 11 is a flag 
mentary sectional view taken (n line 1 1-11 
of Fig. 6 and showing the central portion of 
the parts slown in smaller size in Fig. 7. 
Fig. 12 is an enlarged fragmentary detailed 
sectional view through the first cross bearer 
back of. the bolster showing in enlarged de 
tail the parts immediately under “Fig. 2” 

of Fig. 2 comprising the first cross bearer 
back of the bolster of IFig. 2 and fragments 
of the parts adjacent thereto. Fig. 13 illus 
trates a modification showing means for con 
lecting draft sills to center sills by means 
of continuous splice plates extending 
through the bolsters, to which splice plates 
are connected the draft sills and the short 
wel) of the center sills: this last modification 
being designed to facilitate renoval of the 
draft sills of the underframe. Fig. 14 is a 
greatly enlarged fragmentary detail of the 
parts shown in IFig. 6 adjacent the bolster. 
The object of the invention is to provide 

a simple, light and strong underframe, 
which is designed especially for the purpose 
of resisting bu?ing shocks and is made up 
(if relatively solid web parts between the 
end sills and first cross bearer, thus extend 
ing through the bolsters and of open truss 
formation between the first cross bearers. 

Experiments have demonstrated that open 
tl'iissed underframes in which the truss is 
open throughout their length between the 
bolster's will not withstand the enormo 
stresses incident to service: in consequence 
of which underframes of the open truss 
type, unless formed of sections of metal so 
heavy as to be too expensive to ; anufac 
ture, cannot be successfully used. 
As it is desirable in car construction to 

not only provide underframes which are 
sufliciently strong to resist service stresses, 
but also to produce such linderframes of as 
light weight as possible, consistent with 
wear and tear of service, I have designed the 
present underframe, which may be said to 
he of the composite type, comprising plate 
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 men 
b's of the underframe between the bolster's 
consist, 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 
directions for the middle portion of their 
length. From the second cross bearer --Fil 
back to the bolster these angles diverge, the 
outer angle -G - being continuous from 
bolster to bolster, while the inner angle 
-- is deflected upwardly as shown in 
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Fig. 2 and passes over the filler-B- which 
is preferably of pressed box formation be 
tween the central longitudinal sills while 
the diaphragms --3'-- of the first cross 
bearer are deeper than said filter and ex 
tend to a higher plane, as best shown in 
Fig. 4 of the drawings so that the tops of 
the diaphragms ...-- inty be connected 
to the top melbers --S-. of said center 
sills by means of discontinuous tie plates 1 
which are secured by through rivets through 
the top flanges of the diaphragms ...B. 
and through the in Wardly extending flanges 
2 of the Z shaped top members --S- of 
the center sill. 
As will be noted in Fig. 12 aid in Fig. 2 

the angle section --i-passing over the filler 
--B - is connected by through rivet to the 
inner fiauge of the first ci'oss beater dia 
phraguls - 3 - an extends tiece for 
wai'ily and is liveied to the short sill plate 
4 which extends fron said first cross hearer 
to the bolster 5 which bolster comprises the 
usual pressed diapiragans with top and bot 
ton cover plates, the top plate extending 
over tile inward extension 7 of the draft 
Sill at the botton plate extending below 
the certer sills, as best shown in Fig. 11. 

Extending from a line somewhat back of 
the boister is a slice plate t; which passes 
through the boister and is shown in the 
sectional view Fig. 14 and laps the rear. 
ward extension of the draft sil 8, through 
rivets connecting the outstanding danges of 
the diaphragn)s of the bolster and the 
bolster filler with said rear \vard extension 7 
of the draft sill and with said splice plate 
6, thereby firiniy Securing these arts to 
gether. 
The draft sill is preferably igrined of 

pressed sheet lietal witi top and bott in 
flanges; the botton lange (; xtending coi. 
tinuously front the carry iron 9 ft) at bio 
ster flanges, while the top fiance of the ill; it 
sill extends forwardly from the it's er to 
the end sill 10, which end sili is referally 
of Z section with vertical web and litriz ?i 
ial flanges 1 and 12, the latte; iiangt) ex 
tending into the slot 3 for ited it; the is: it 
sill, as best shown in Figs, S and 9. 
The draft silis are connected by resus, 

of angle plates 14 with said er sit it, 
horizontal flanges of said it gig lites stic 
riveted directly to the top flat of the 
draft sills and the vertical flages it sail 
plates are riveted through the * 1: 
end sili, as best shown it is... 8 
C 1: (tet with i. 

(fl. ii the it 

wiich i' 't 
Ji, a tii' () is 
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draft sills, and the flanges of the end sills 
thereby stiffening the end portion of said 
draft sills and providing suitable supports 
for the striking casting 15. 

It will be observed that the top members 
S of the center sill extend from the real' 
part of the draft sills at one end of the car 
to a correspo;1ding position at the opposite 
end: said members ...-S. passing over the 
'over plate of the body bolsters and lapping 
the boister fille's 16, while the citiniotis 
cover plate 17 is connected by through 
rivets with the horizontal flanges of said 
inellers --S-... it being understood that the 
trisses referred to are parallel and are con 
nected by said top sill cover plate, which lat 
ter is co-extensive with the Z sections-S-. 
Each 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 
tieri. 

Connected with the top flanges of the dia 
phragms of each of the cross bearers are 
suitaible nailing strips 20, said nailing strips 
being preferably of wood and extending 
slightly above the plane of the sill cover 
plate 7 so that flooring carried by the 
strips will clear the rivets connecting the 
said cover plate to the top in ember of the 
center sills. Corresponding nailing strips 
are carried hy the side sills 24, which latter 
are preferably of Z section secured to 
pressed fillers 22, which fillers are riveted 
through their vertical flanges to the said 

isis I and throtigh their horizontal flanges 
to the top flanges of the diaphragms of the 
cross bearers and preferably to all of Said 
cross bearers. 

and \{ ail of the cross bearers the top 
lot on chords of the girder for ined by the 
:-enter sits and their top cover plate, are 
elected by vertical angles 23 which angles 
: ' 'onected directly to the vertical flanges 

the hot in angles and to the webs of the 
Z. set it is --S , gusset plates 24 being 
(; , is: eit is the contiguous vertical webs 

itari flagés of sail Z sections and angles for 
l ; :e of securing them together. 
Konecie? if these : it plates are di 
s: 1; races 2, coöperating with the ver 
: and horizont: embers of the under 

'ratic it form a central trilss; this provision 
grasset piates inlay be curried throughout 
literrani, iii-ir, d wherever diagonal 

yt said horizontal 
: . . . . . part of the un 

: i: ; ; ; ; (iii)ers 26 are 
it iroij tenbers imprise 
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it may be desirable to remove the draft upper chord of said open girder lapping 
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 
formed 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, between 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 connector 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 Figs. 6 and 8, this plate is per 
forated at 31 for the passage of the usual 
center bearing pin and the center bearing is 
riveted directly through the plate 30. 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. bot 
toun 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 6", 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 
draft sills are connected in such mainer as 
will best resist stresses incident to buffing, 
and where draft rigging of suitable capac 
ity is used to do its share in absorbing buff 
ing shocks there will be practically none 
of these shocks transmitted to the lower 
niiddle portion of the under fraine. In con 
sequence of this the said lower middle part 
may be formed of such light sections as will 
carry the superposed weight of the car and 
its lading without the necessity of provid 
ing leavier sections to resist buffing stresses. 

I claim 
1. In a car underframe, end sills, bolsters 

and a plurality of cross-beare's 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. 

2. In a car underframe, end sills, bolster's 
and a plurality of cross-bearer's 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, the 

said 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 ("ross beare's, the 
upper chord of said open girder lapping 
sail draft sill. 

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

5. In a car underframe, end sills, bolstei's 
and a plurality of cross-bearers between 
said ibolsters, of a pair of spaced draft sills, 
short plate girder sills from the bolsters to 
their next adjacent ci'oss-bearer and an open 
truss girder between said cross bearers, one 
chord of said open girder lapping the bol 
ster's. 

(5. In a car underframe, end sills, bolste's 
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 cross bearers, one chord 
of said open girder connecting draft sills at 
opposite ends of the underfratre. 

7. In a car inderframe, end sills, bolstei's 
and a plurality of cross-beare's between saict 
bolster's, 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-beare's, one chord 
of said open girder being divided and be. 
ing connected to the upper and to the lower 
portion of said short plate girder. 

S. In a car underframe, end sills, bolster's 
and a plurality of cross-bearers between said 
loisters, of a pair of spaced draft sills, short 
plate girder sills from the bolsters to their 
next adjacent cross-bearer and an open truss 
girden' between said cross beare's, and a lot 
f(n) cover late connected with said bolsters 
and extending to the cross beare' next ad 
at ent each bolster. 
9. In a car indel' fraine, end sills, bolster's 

and a plurality of cross-bearers between said 
olstei's, of a pair of spaced draft sills, short 
late girder sills from the bolsters to their 

next adjacent cross-bearer and an open truss 
girder between said cross-bearers, the upper 
chord of said open girdei lapping the bol 
ster's and liott (1) sitt cover plates lapping 
said draft sills and extending inwardly he 
tween said bolster's nearly to said next, ad 
jacent cross-bearers. 

10. In a car underframe, end sills, bolsters 
and a plurality of cross-bearers between said 
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14. 

bolstei's, of a pair of spaced draft silts, short 
late girder sills from the hosters to their 

next adjacent cross-hearer and an open truss 
girder between said cross-bearers, a top sill 
('0-ver plate lapping said draft sills at each 
eld of the inderframe and short sill cover 
lates at 'ch et cl lapping said draft sills 

and said short plate girder sills. 
ll. In a 'a' underframe, end sills, bolster's 

and a plt I'ality of cross-beare's between said 
bolsters, of a pair of spaced draft sills, short 
late girder sills from the lost el's to their 

Ilex adjacent cross-bearer and an opei tris 
girder between said cross-learers, said short 
plate girder sills forming parts of box gird 
el's extending at each side of each is lister. 

1,066,532 

for led partly of spaced box girders and 
partly of open lattice girder formation with 
arts of the lattice girder extening beyond 

the box girders, and built up bolsters com 
rising : ris (if tie 4 x girder portions and 

contested to laping extensions of ite iat tie 'it': 'I' periitii. 
2, a 'til v \' ' ', ; (; ; ; iiilatio; coin 

eit 'al it is it it iina gilder for ined 
With (N - " ' ' ' ' ' 'til is and interme 
(tiate (i.e. latti's for jilation, a center bear 
ing late ('ttp::iig with each box girder 

it it is a lister - Stikiliig at egally from 
it 1)}) is it is a ji ('1'll ediate portion of 
each it N girler. Iti), said hoister being 

is to 

overi: 'til y an extensio 1 of the lattice 12. In a car underframe, end sills, bol 
sters, a plurality of Cross-bearers aid a coin 
posite open truss center sill with a plate por 
tion extending at each side of each bolster 
and extending to a cross-beare', 

13. In a car underfraille, a c. 1) bination 
couprising bolsters, a center sill of partly 
open truss construction between said bol 
sters, continuous cross beare's extending 
through said 1 tiss and cross bearer's con 
prising spaced diaphragms and iller's io 
cated within the sill. 

14. In a cat under fiane, the combination 
(') in prising bolsters, a center sill of partly 
Ole truss formation letween said bolster's: 
said sill comprising tension members and 
coln pression inenbei's, and cross-beare's, 
some of the tension innenbers extending over 
certain of said cross-bearers and some of 
the tension member's extending iller ce'- 
tain of said cross-bearers. 

15. In a car, a center sill, partly coin 
posed of box girders and partly coin posed 
of open lattice girders intern ediate the lox 
girders, the lattice grie's conn) ising fen 
sion members, a l'ality of cross-beare's 
above said tension, meinbers and a plurality 
of cross-bearers spacing a part the said ten 
sion members. 

16. In a car, a center sill a 1 v c posed 
of box girders, with it era edit: ortions 
of open lattice girder formation, tolsters 
connected with said box girties, and cross 
bearers, some of which extend through said 
lattice girder and some of which are inter 
mitted at said lattice girder. 

17. In a car underframe including a bol 
ster, a center sill formed partly of spaced 
box girders and partly of open lattice girder 
formation with parts of the lattice girder 
lapping the box girders and lost ei'. 

18. In a car underfi'an: , ; (e) {e sill 
formed partly of spaced by griers anti 
arty of open lattice girder for at it with 
als, if the attice giftier laying thi: ), X. 

gi' is 3, it d i? lsiers citected with this six 
; : by extensi) is of the 

sill fraine, a center 

through gi) cler porti?t) all eross-lit'; 'i's exie inding 
aid late 1A frt said attice por. tion. 

2 . in a railway ca', it coil it aii is cons. 
'-it g : central is list it in: gi'e' for ed 

with lily girlei ei (); it i:S interne. 
(iii) per littice for nation, a criter ve: - 
ig piate coperatif g with each box girder 
lik) i? }. a boiste exteig laterally frt: 
all compris: fig an intern ediate portion of 
each lix girder portioy), said holster being 
apped by an extension of the lattice girder 
I'tii, all Itt': initted (''}ss-le: 'e's, and 

fille's in a lite; it the 'with within the at 
ti'e ()'t in conije'te( t ) the ox girder por. 
titl, 

it railw: y : ', 1 ; inlination ('t it - 
prisis ; ('ent all ligiitiial girder for nei 
with box girder eid portions and interme 
diate lie attice foliation, a center bear 
ing late ("}{ei'at g with each box girder 
portion, ; bolstei' extending laterally fron 
al: coil rising an inter ediate portion of 
each; loy girder portion, said bolster being 
laeti Iy an extension of the lattice girder 
poilt 1 : Id continuous and intermitted 
'i'oss-beare's extending transversely of said 
oilgit tial gil' Eel'. 

1 an inder fraine, a center sill con 
risiiig an open at tice girder terminating 

it a box gilder at each end, bolsters within 
tle isox girder portion and a top cover plate 
thi't light at the maior portion of the sill lap 
is said bolster: 
24. In an under frame, a center sill com 

prising an open lattice girder terminating 
in a box girder at each end, bolsters within 
the box girder portion and a top cover plate 
throughout the laior portion of the sill ex 
t eitling over and heyond said bolsters. 

25. In a titler frare, a center sill com 
ising at lattice girder terminating 

ill a box g : at eact end, bolsters con 
lected with it: , ox girder portion and a top 
cover late th' (ghout the major portion of 
the sili extending in a higher plane than 
said bolster's and collected with draft 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 Rio and a top coyer plate throughout the infajorpor 
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 between 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 between cross-bearers 
and a box girder between the cross-bearers and aljacent end sill. 

29. In a car underframe, a center sill com 
prisi?.g 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, including 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 
E. of said center sill extending to the end 
SS. -- 

31. 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 
member. 

32. In a car underframe, a center sillcom 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 

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

34. In a car underframe, a center sillcom 
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 bolster, and 
certain of the lower members underlapping . 

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. 

38. An underframe comprising spaced 

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. 

80 

85 
center sills including vertical web plates, . 

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. ROHIEFING. 
Witnesses: 

OSOAR HocHBERG, 
FREDERICK H. GIBBs. 


