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To all whom it may concern: 

Davenport, county of Scott, State of Iowa, 
provement in Underframes for Railway 
Cars, and declare the following to be such 
a full, clear, and exact description of the 
same as will enable others skilled in the art 
to which it pertains to make and use the 
saine, reference being had to the accompany 
0. botton fian 

ration of Es 
ing drawings, which form a part of this 
specification. 

in freig 

20 ypes of underframes, those having four 
ength of the car, two in the middle and two 
at the sides, and those in which the load is 
carried almost wholiy Apon the two cerater 
silis. In the first of these constructions it is 
necessery, in order to carry, the heavy loads 
of today that all of the silis be made deep 
and heavy and, in fact, it is customary to 
make all of the silis very deep at the center. 
The four deep sii is not only rake the under 
frame construction heavy, but because of the 
great depth of the side sills, they are objec 
tionable on account of interfering with the 
proper inspection of the brake equipment 
inderneath the cars. The second type of underframe was designed with a view to 
lightening the underfraine structure and ob 
viating the use of deep side sills. Where the 
load is all carried upon two center sills, these 
must be made very deep and, in order to 
allow then to pass the bolsters and be car 
ried out to the end silis of the car a large 

... section of the web must be cut away, begin 
ning from a point about six or seven feet in 
side of the boister and extending to the end 
of the center sill. This mutilating of the 
center sills weakens the sills and it is diffi 
cult and at the same time an added expense 
to reinforce theaso as to enable them to 
withstand this biiffing and pulling stresses 
which are smitted to them through the 
draw bars. In one form of this second ty 
of underfraine construction deep center E. 
have been avoided by using rolled channels 

55 connected at the top and at the bottom by 
scover plates riveted thereto and thus form 

SS 

45 

ESO 

have invented a certain new and useful Im 

his cars the load is distributed be 
tween the trucks and is caried to the trucks 
thioigh bolsters overlying the latter and 
connected together by framework which, 
with the bolster's forms what is known as an 
Ederframe. There are spresent two main 

very light side members instead of the sidia 
load-carrying sills extending, he entire 

nation of the side sills brings in 3 decides 

Specificacier of Eetters Bateat, 
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large rectingular coung of a depth. 
Wi Ri it to pass over the truct. bolsters. This latter form of underframe 

necessitates a large amount of riveting, be 
cause each flange of each of the silis must be 
riveted at numerous points to the cover plate 
Ring, the construction expensive an 
heavy because the botton cover plate East 
be given a large section and therefore a great 3F 
weight in order to compensate for the loss in 
tensile strength due to the rivet holes in ho 

of the beams and the deterio 
aetal surrounding the holes. 

Where he load is carried by a center sill or 6 
sills the weight from the sides of he cars' 
must be carried thereto through strong cross 
bearers which add to the weighs of the ag 
derframe and, in order to save as much 
Weight as possible, it is, custonary to tiss is 

s 

sills of the other type. This viruseigni 
disadvantage because the portions of the 
load at the four corners of the car aust ba ge 
borne by side sills or marriers occupyi corresponding positiosis, is is a E. 
about five feet from the bolster to hesis 
cent end sill aid herefore height neal 
section usually employed at the sides is taxed 
to its full capacity when the car is loaded 
and, it can easily be subjected to all overload 
under the bu?ing stresses which are isans 
mitted to it, these bu?ing stresses exerting 
a downward push upon the end sili and is 
adjacent portions of the rest of the under 
frane and therefore acting like an added 
weigit placed upon the side reinbers. Con 
sequently the side members are incapable of 
assisting the draft sills in resisting the buff- 5 
ing stresses. In other words, the side near 
bers are no strong enough to hold up the 
end sill and thus act as supports, for the 
outer ends of the draft sills and prevent, the 
latter from giving way, if theside Enem 
bers were made heavy enough to act effec 
tively under the weight of the load in the 
car and to hold up the end sill so as to assist 
the draft sills in resisting the downward 
thrust from the buffing stresses it would 
place is the span between the bolsters a large 
quantity of metal not required to carry the 
load in the car and would thus add so inuch 
to the weight of the underframe as to pro 
duce a loss of all the economy gained through 
the use of the deep center sis. 
One object of iry invention is to produce 
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which the greater portion 3 the load 

the bolsters. 

an improved tinder frairie 20:25 tractic: i. 
porti RS Ci 

ried by the center sit or sils so as to avoid 
the use of deep side sills and thus obtain 
economy in weight of inetal aid at the saile 
time avoid the weakening of the structure 2.É. 
the corners of the car. 
A further object of my invention is ic produce an improved under 

tion in which the greater portion of the lead 
will be carried by center sills extending coin 
tinuously from one end of the car to the 
other or, at least, past the bolsters, Yiti{ut 
diminution in depth above the truck belsters. 
A further object of my invention is to pro 

duce an improved underframe construction, 
economical in weight, embodying center sili 
construction upon which the greater portios. 
of the load is carried and which shall be 
rigid against buffing and pulling stresses 
without the use of a botton cover plate to 
tie the members of the sill together. 
A further object of my invention is to 

produce an improved underframe construc 
tion embodying load-carrying center sills 
and side silis so connected that he side siis 
carry a considerable portion of the load and 
transfer it to the center sils at Such a dis 
tance from the bolsters that the bending 
moment due to the transferred load will 
be less than an equal ioad aiiforiniy & 
tributed along the center sills or dig 
tributed or carried to the center sills through 
the cross beams or transo; as heretofore era 
ployed in that type wherein the center silis 
are intended to carry aii ha load betwee: 

out making the stilacture unduly heavy. 
The various features oi noveity whereby 

my invention is characterized will he: 
after be pointed out with particularity is: 
the claims; but for a full understandin 
my invention and of its objects and adveil 
tages, reference inay be had to the folio 
ing detailed description taken in copiec 
tion with the accompanying drawings, 
wherein: 

iFigure 1 is a top pian view of Ole-hai 
of the underfraine arranged it, accordance 
with my invention; Fig. 2 is a section or 
an enlarged scale on line 2-2 of Fig. 1; 
Fig. 3 is a section on an enlarged scale 
online 3-3 of Fig. 1; Fig. 4 is a section 
on an enlarged scale on line 4-4 of Fig. 1; 
Fig. 5 is a view on the same scales as views 
2, 3 and 4 of the end sill as viewed from 
the top of Fig. 1; Fig. 6 is a section on an 
enlarged scale online 6-6 of Fig. 4; Fig. 
7 is a section on an enlarged scale on line 

of Fig. 3; Fig. 3 is a section oil 
cale or... line 8-8 of Fig. 2; 
on on an enlarged Scale {I, 

o the drawings, 1 and 2 are 
in the form of I-beams. The 

w are connected together by 
ying top cover plate, 3, extending 

aid to end and riveted to the top 
oi fine sills. Rigidly connected to the 
sili are transverse body bolsters, 4, 

Parallel with the bolsters, at the the center silis are end sills, 5. Be 
i O 

RSGS, 

3, construction of the type just de 
scribed the load may be distributed in any desired proportion between the side sills 
aid the center silis, the transom serving to 
{}raisiei inore or less of the load from the 
sides to the center sils. With a series of 
croS3 alernbers uniformly spaced between 
the bolsters the load upon the center silis 
;wiil e a laliformly distributed load equal 
a half the total load and lying directly 

the center sills and an equal load con 
rated at the points where the trans 

eise nannibst's cross the center sills, if 
aneigh of the ross members the 
g cente' ...ils i be practically 

of the total load uniormly distributed. 

e 
red to the center sills at two points 

yed from the bolsters a distance equal 
iha sp3 cing between the centers of the 
2’s 212d the transoms. Where the side tre oi designed to carry any consider 
portion of the load the transoms must 
essity be arranged comparatively close 
her, that is at a considerable distance 

r; iiie bolsters and therefore the bending 
due to the load transferred by the oins to the center sill is comparatively 

and may possibly necessitate the use 
per center sills than would be required 
port the whole load as a uniformly 
fited load on the center sills. This 

Éion is true with the ordinary spacing 
- insons when the distance between then 
is approximately equal to one-third the dis 

f 

tance between the bolsters. As the spacing 
hetween the transoms is increased the bend. 
ing moment of the loads transferred there 
by to the center sill decreases until it is 1. stantially equal to the bending moment 

taniformly distributed load when the 
ace ešween the transoms equals ap 

sitely one-half the distance between 
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the boisiers. With stic. 8 wide distance be 
tween he raisons, he's ever, where no load 
&Biriying side sii is 3:'eenpicyed, it is neces 
Sary specially ic desigi the superstructure 
of the car so as to rake the side frames 
st;ong trusses which will carry the load 
between the 2nds of the taxsons. As 3he 

as to insive it are: i.e. than hail the dis 
betweers the bolsters, the bending 

of the loads & Basferred by the 
in the center silis isconies less than 

ending alone: of tins same oad 

SO 

inly distributed aid therefore it, is 
3. ie to take the center sii is tighter. In 

actual ear cc struction the initing factor 
in the approach of file tailsons to the 
boister's is . ing neces 
say to Space the iive of 
Ve and one-ha, the boise's is 

order to cle3: $g Yvlees. In the odi 
nary case underf having & Spaii of ap 
proximately 26 : i.ee, betYeen the 
bois the piaci 
33ea: the boister's as is - 

between the tra. Seins 32 ter than hai 
the distance between the is 
fore reduces the beading inoleii, due to the 

he transons to the 
30 center sills to a niiniinai. 

iy invention is based or is theory that 
with the use of rainsons as illustrated, any 
increase in the distance between the tran 
soins over half the distance between the 
boisters produces such a distribution of the 
load on the center sii is that the latter may 
ise made lighter than in any construction 
heref:efore employed in which the center 
silis early the greater portion of the total 

33 

i: i: referred arrangement, being that 
i re placed as close 

a l $3:3 as the carditions wili periait, 
thus giving a maximuli. Spain between the 
Eira; Si3:23, 

sit. As have heretofore explai.e., it is neces 
sary, even where it, is attempted to place all 
of the load of the eenter silis, to have side 
sil members extending from the bolsters to 
the en: silis of the car and ti 
tofore has been to use very 
bers contiiting over the bolster's from one 

gf the car to the other. By arranging 
transoms as have heretofore explained, 

actual load-carrying side silis may be used 
to advantage, making it. Innecessary to have 
a specially trussed superstructure to take 
portions of the load which may be borne 
wholly by the underframe. In other words, 
the long span between the transoms permits 
a comparatively heavy side sill to be used 
efficiently and this side sili, continuing out 
to the end silis of the cai', provides effective 
load-supporting members between the bol 
sker's aid the end silis, leaving then strong 

s 

isie's and there 

s y/ 

coinbined loads due to the load in the car 
and he downwari thrust resulting from 
the buffing stresses. Consequently with my 
improved arrangement it is possible to use 
center sits shallow enough to permit them 
to pass over the truck bolsters and shal 
lower load-carrying side sills which will 
give a much stronger construction from the 
bolsters to the ends of the car than has 
heretofore been possible with deep center 
sills, and at the same time securing the same 
economy of metal over the construction in 
which there are four deep load-carrying sills 
s has heretofore been obtained by using 
eep center sills to carry ai: the load. 
it will of course be understood that with 
y Rovei arrangement of transoms the ad 

vantage of lighter center sills is obtained 
even though instead of side sills, as shown, 

specially trussed superstructure is em 
ployed. The transoms are of course rigidly 
coanected to the center sills so as to act as 
strong cantalivers supported by the center 
sii is and extending to the side sills. He 
tween the transoms there may be arranged 
cross-bearers as indicated at 9. While these 
cross-bearers may have any suitable con 
struction, they may be so designed thai, they 
will serve as beams supported at their ends 
by the side sills and supporting the center 
sills midway between their ends, the effect 
being that they will transfer an overload 
from the 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 load which it is intended to carry. 
A convenient way of constructing the cross 
bearers is that best illustrated in Fig. 4 of 
the drawings; the cross-bearer comprising 
two side members connected to the webs of 
the center sills and connected together by 
means of a member 30 passing beneath the 
botton flages at the center sill, there being 
no corresponding 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 construction permits the center sills 

to be extended continuously from one end 
sill to the other; but it will of course be 
inderstood that the center silis may ter. 
minate between the bolsters and the end 
silis, suitable draft silis being connected to 
the center sills and bridging the gaps be 
tween them and the end sills. . Where the 
center sills are continued to the end sills the 
top fianges 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, So 
as to allow the draft rigging to be inserted 
from beneath. t ". . 

Figs, 2, 5 and 0 illustrate how my inven 
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sills heretofore noted. With my construc 
tion the side sills may be made so shallow 
that even though they are disposed low 
enough to permit, the fioor stringers i2 to 
be placed directly over them, the bottom. 
surfaces of the silis 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, is do not desire to be 
limited to the exact structural details thus 
illustrated and describesi, but intend to 
cever all forms and arrangements which fall 
within the terms employed in the definitions 
of my invention constituting the appended 

2 

2. 

8 

4. 5 

5 

claims. 
i claim: 
l. In a car underframe, bolsters, a center 

sill extending between said bolsters, can 
talivers extending laterally from the cen 
ter sill at a distance from the boisters con 
siderably less than one-fourth of the span 
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 space between the can 
talivers. 

2. In a car underframe, bolsters, a center 
sill extending between said bolsters, can 
talivers extending laterally from the center 
sill at a distance from the bolsters less than 
one-fourth of the span between the bolsters, 
and load-carrying side sills supported by 
the cantalivers and each having a single 
span in the space between the cantalivers. 

8. In a car underframe, boisters, a center 
sill extending between the bolsters, load 
carrying side sills' extending between the 
bolsters and means for transferring the load 

-) 

w 

carried by the middle portions of the side 
sills to the center sill at points remoyed from 
the bolstersless than one-fourth of the dis 
tance between the boisters. , 

4, in a car underframe, body bolsters, a livers extending literally fro center'sill extending between the bolsters, 
oad-carrying side silis extending between 
the bolsters and beyond the same to the end 
of the frame, and, means for transferring 
the 16ad carried at the middle of the side 
sills to the center sill at points located at a 
distance from the boister's less than one 

55 
fourth of the span between the bolsters. 

5. In a car underframe, bolsters, a center 
sil extending between the boisters, load-car 
rying side sills extending between the bol 
sters and beyond the same to the ends of the 

60 
frame, and cantaliver's extending laterally from the center sill to the side silis at a dis-, 
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 underframe, bolsters, enter 

bolsters, 

silis extending between the boiste 
yond the same, the center sills being 
enough to pass through the space E. 
the truck bolster and the botton Ci is 333", 
load-carrying side sills extending befrigae: ; 
the bolsters and cantalivers extending 
erally from the center sills to the side sii is 
at a distance from the bolsters less than oise 
fourth the distance between the bolsters, £he. 
side sills each having a single Spai in the is 
'space between the said cantalivers. 

7. In a car underframe, bolsters, a center 
sill containing two parallel -beams extead 
ing through the bolsters, shallower load-car 
rying side sills extending between the boi- as 
sters and also formed of I-bearis, and canti 
livers extending from the center sill to the 
side sills at a distance from the bolsters less 
than one-fourth of the distance between the 

3. 3. 
8. In a car underframe, bolsters, a center 

sil comprising. two parallel -beams and B, 
cover plate riveted to the top flanges of the 
I-beams, said center sill extending through . 
the bolsters, shallower load-carrying side is 
sills extending between the bolsters and esch 
having the form of an I-beam, and canti 
livers extending laterally from the G s' 
sili to the side silis at a distance i 
bolster's less than one-fourth the dist: 
tween the bolsters. 

9. In a car underframe, boisters, a ce:: 
sill extending between the bolsie's grid 3. 
yond the latter to the end of the frains, said 
center silis comprising two I-bearhs of iii 
form depth throughout and a cover pi 
riveted to the upper flanges of the 3-bea 
shallower load-carrying side silisey tead 
between the bolsters and beyond the safe (c 
the ends of the frame, said side sills being it. 
the form of I-beams, and end sills connec: 
ing corresponding ends of the center sili and 

Eii: 

side sills together. . 
. at: e 10. In a car underframe, bolsters, ice: 

sill extending between said bol. 
sili at a distance from the boisters 

each having a single span in the sp; 
tween the cantalivers. 

11. In a car underframe, bolsters, a cents 
'sill containing two parallel 3-beams extend. 
ing between said bolster's, cant alivers ex- as 
tending laterally from the center sili at 8, 
distance from the bolsters less than one 
fourth of the span between the bolsters, and 
lead-carrying side sills supported by the 
cantalivers and each having single span in 25 
the space between the catalivers. 

12. In a car underframe bolsters, a center 
sill extending between the isolsters, caria 
liver's extending laterally from the ceriter. 
sill at a distance from the bolsters grea', 30. 
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enough to afford a safe clearance for the car 
wheels, and load - carrying side sills sup 
ported by the cantalivers and each having a 
single span in the space between the canta 
livers. 

13. In a car underframe, bolsters, a center 
sill extending between the bolsters, canta 

3. C 

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 
load-carrying side sills extending from one 
sill to the other 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 
sters, each side sill having a single span ex 
tending from one cantaliver fin the other. 

sill extending between the bolsters, end sills, 

35 

15. In a car underframe, bolsters, a center 
sill extending hetween the bolsters, canta 
livers extending laterally from the center 
sill at a distance from the boisters 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 Gantalivers and adapted to transfer an 

load from the center sills to the side 
sills. 1 

16. In a car underframe, bolsters, endsiis, 
a center sili 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, sign this specifi 
cation in the presence of two witnesses. 

HERBERT R. KETHLEY. 
Witnesses: 

Wit. F. FREUDENRECIL. 
RUTH E. ZETTERWALii. 
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