RAI LI NG STOCK This invention relates to vehicle body frane

cons lons, nmore especially for railroad rolling stock. In a
conventional construction, the body frane of a railroad car,including the
car floor frame ‘conprised of 5 holl owltbox section nenbers and the car
sides, is carried on transverse bol sters underneath the floor frame which
are situated at locations where they are in turn supported on the wheel ed

undercarriages or bogie trucks, notorised or unnotorised, cor*z&iaﬁétérégs},he
md

yEHkEéEg?ﬁEE FRAME -CONSTRUCTI ON, 2172865 MORE PART! CULARLY FOR
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menbers extending |ongitudinally of the vehicle, said bolster being in turn
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rei nforcenent provided on the upper side of and increasing .
transverse bolsters underneath the floor frame which are L%

situated at locations where they are in turn supported on

the wheeled undercarriages or bogie trucks, motorised or
unmotorised( éonstituting the running gear on which the
10 car travels. The design is such that considerable bending
- moments are genefated in the bolsters at their mid regions,
necessitating bolsters of deep cross-section, and since the
floor of the car must be raised to a leQel at which there
is room for each bolster underﬁeath it, bétween the floor
15 frame and_the top of the running gear, the height of.the {
U car is undesirably increased.
It is an object of the present inveﬁfion to
overcome this disadvantage of'existipg constructions.
According to the invention, there is provided a
20 vehicle body frame construction comprising at least one
transverse bolsﬁer supporting a vehicle floor frame formed
by juxtaposed hollow section members extending longitudinally
of the vehicle, said bolster being in turn supported on a
wheeled undercarriage or truck, characterized by a

25 reinforcement provided-on the upper side of and ihcreasing



2 the depth of a mid-length portion of the bolster, said r ei nf or cenent-

.being let up into an aperture or apertures in the floor frame and havi ng
its upper surface substantially flush with the upper surface of said fl
frame. 5 'Thus, enpl oying bol sters each havi ng end portions of
shal | ower cross-section where the bending nonents are | ow and a m d-1 erng
- portion of deeper cross-section where £he bendi ng moments reach a maxi mum
and further by creating the increased md-length cross-section by adding

reinforcement along the top 10 of the bolster mhlch relnforcenent is let up
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the car can be réduced since it I's OI"I y necessary hat ere
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described in nmore detail with referencé to the acconpanying draw ngs
wherei n: HDugle witls ehéctippeti susfdeevbensaidartesyeriramaal 20 railroad
car; Figures 2 and 3 are schematic end views of conven- tional railroad
cars; Figures 4a ahoudp ehploybagbbolisbgrsversh hheiagt ehd pdiritionel oF
conventional body bolster of a railroad car; 25 Figure 5is a
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a mid-length portion of deeper cross-section where the bending
moments reach a maximum, and furthei by creating the increased
mid-length cross-section by adding.reinforcement along the top
10 of the bolster which reinforcement is let up into an
aperture or apertures in the floor frame of the car, the
height of the car can be reduced since it is only necessary
that there shall be sufficientISpace between the floor frame
and the running gear to accomodate the shallower cross section
15 of the bolsters.
Prior art arrangements and arrangements acéording to
Lo the invention will now be described in more detail with
reference to the acCompanyiag drawihgs, wherein:
Figure 1 is a schematic side view of a conventional
20 railroad car; |
Figures 2 and 3 are schematic end views of conven-
tional railroad cars;
Figures 4a and 4b show the bending moment character-
istics of a conventional body bolster of a railroad car;
25 Figure 5 is a diagrammatic perspective view of one

end of a conventional railroad car frame:



: fraﬁe haV|

3 Figure 6 is a diagrammatic part plan view of a conventional railroad car
Figure 7is a viem/in section on the

ng hatches for I nspect i on;

Figure 9 is a di agrammatic plan view of another conventi onal

d car frame having hatches for 30 inspection;
sectton on the line CCin Figure 9; Figure 11 is a diagrammatic part plan

Figure 10 i's a view in

view of a railroad car frame with a body bolster according to a first 15

enbodi nent of the invention;

Figure 12 is a view in section on the li ne DB-D

in Figure 11; FlgmMQuMhlﬁ;15\aed1agrammatnu parthplanneikwEoifnaFi gure §§
Flgure 14 is a viewsimlar to Figure 11, but showi ng a second
enmbodi ment comvgute B srailiead  creeframe bavihg hahehpsFEpn Fi gure 14;
Figure 16 is a view in section on the line GGin 25 Figure 14; Figure 17
is a view dinGHeftiQNiFi gure 14, but showi ng

Figure 7 is a view in section on the line A-A in
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Figure 6;

Figure 8 is a view in section on the line B-B in

Figure 6;

Figure 9 is a diagrammatic plan-view of another

conventional railroad car frame having hatches for

inspection;

Figure 10 is a view in section on the line C-C in

Figure 9;

Figure 11 is a diagrammatic part plan view of a

railroad car frame with a body bolster according to a first

embodiment of the invention;

Figure 12 is a view in section

Figure 11;

Figure 13 is a
Figure 12;

Figure 14 is a
a second embodiment;
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~Figure 14;
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-4. a third enbodinent; Figure 18 is a view in section on the line HH/
Figure 17; Figure 19 is a viewin section on the line I-1 in 5 Figurg
Figure 20 is a viewsimlar to Figure 17, but showi ng a fourth enbodi
and Figure 21 is*a viewin section onghe line J-J in Figure 20. 10
~shown in Figures 1 to 3, a conventional railroad car has a pair of “bed

bol sters 4 carrying a car frame structure, which includes the floor 1, each
bol ster extendi ng across under the body 3 of the car and being |ocated at a
posi tion whe?b1¥g eebedd@entipport from a .respective bogie truck 2. 15 The
| oags, of the passengers.and - cargo, as well as the weig i of the car frame
and Of units nDEEQBHeuiéertﬁeV QﬂNiQﬁs?Qﬁ}QQN?na¥€et£ RenfrHed™ rom t he
frane.strgﬁiure 5.0 the bols- ters 4. These | oads can be sustained by the
trucks 2 aPFesblings 6, as shown in Figure 2, or on a centre plate 7 and
20 side bearings,8. _as, i,n;Eiqure 3. Fiqure 4a illu ates_the ments due
to the vertical Ei"ggﬁg ?‘Poﬁ‘nst %e Vclzf?" f%%eec?ﬁ%lt?ﬁe&é%di?ﬁg ?é'gg?‘f‘on forces
of the siﬁf.ﬁggéigzz 8 or the air springs 6, and Figure 4b the verti cal

| oads Trom t r structure and the reaction force.25 of the centre

plate 7, from W?kgnfgt 207908 A s I BEN1ghRd TTIEBLLDSRRMRg

especially large rn the vicinity of the centre o dy bol st'er.
Theref ore, 5 0E8aLtAl EbbWidlent; and '

Figure 21 is a view in section on the line J-J in
~ " Figure 20. | |

10 : As shown in Figures l to 3, a-conventiohal railroad car
has a pair of body bolsters 4 éarrying a car frame strﬁcture,
which includes the floor 1, each boistér éxtending across
under the body 3 of the car and being located at a position
where it_receives support from.a réspective bogie truck 2.

15 The loads of the'passenQers and.cargo, as well as the weight
of the car frame and of units mounted under the floor of the
car, are transmitted from the framé structufé 5 to the bols~

U ters 4. These loads can be sustained by the trucks 2 on air
springs 6, as sho&n in Figufe 2, or on a éentre plate 7 and

20 Sidé bearings 8, as in Figure 3.

Figure 4a illustrates the ﬁoments due to the vertical

loads from the car frame structure and the feactioh forces of
~the side bearings 8 or the air'springs 6, and Figure.4b_the
vertical ldads from the frame.sﬁructure and the reaction force

25 of the centre plate 7, from which it can be seen that the bend-
ing moment becomes especially large in the'vicinity of the

centre of the body bolster. Therxefore, great structural



ength is requiyed around the centre of the bolster. Wen a body

gr is laid under a floor frane 1 which is fornmed by floor nenbers 9 of
ardf-.si ze holl ow section of a materi such as al um niumral| oy, juxtaposed
qudrtudinally 5 of the railroad caras shown in Figure 5, if the floor
menbers 9 have a thickness [err] and the thickness of the bolster 4 is
[err],as indicated in Figure 7, the conbined thickness [err] of the floor
and bol st estxengthris requiregr eroundd thmtcemtre hofktheebolstelra kept as
smal I' as possible, thereby mnimsing heigh . 10 The limtation of the Il
thickness [err]Wheana bady bRdsterciifedsist undenor sfbeori frameol whichnwd
restricted, reducing: the_cross-sectional area with a consequent limtation
in strengt}® Formed b¥sfiooy members theof Ikﬁ#gﬁFr%héell;ﬁ&éOWaﬁémom qcfear
the bolster, for [nspectjng the traction notors, (not shown) 15 nounted on
the trucks® W?ﬁriﬁ)ig?gc%gﬁr GS'PBQ-J‘W étlﬂémat1:%§amse1in?tpn§iftm§mally

nmbodi t_of the i ti h ~Fi qur 11 to_13, _a floaor frame 11 is
for med by 95 IS ERBLFSaf GaEr 3P SHOVE I8 (RATEE ooet +EnthEnELACK, Members
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ness t3 be kept as small as possible, thereby minimising heighffj .

10 The limitation of the thickness_t3.means that the thickness of
the bolsters is also restricted, reducing thefcross—sectional
area with a consequent limitation in strength,

In.Figﬁres 6, 9 and 10; the flgor frame 1 has hatches 14
.near the bdlster, for inspecting the t:actién motors (not shown)

'15 mouﬁted on the trucks, with covers 16 provided for the

hatches 14.

In the first embodiment of the inVention~shown in
Figures 11 to 13, a flodr frame 11 is formed by floor members \JJ
lla of large .size hollow égction, which are juxtaposed and

20 extend longitudihally of the railroad car. The floor fraﬁe 11
is provided with a pair of transverse body bolsters 12 (only
one shown) thefeundér, at iocations whére bogie trucks (not
shown) support the body of the car. The bolsters 12 extend
between a pair of longitudinal side beams 13. |

25 Each bolstér 12 has a_reinforcement 12a for additional



6:* t hi ckness provi ded,on the upper side of the bolster and extending algfig:

~a nid-length portion thereof. The reinforce- nent 12a fits in. an opg }%gZ)
formed in the floor. frame 11, and has a top surface flush with the top !
surface of floor'frane 11. 5 As shodém in Figure 13, the floor '
nstruction -about the open- ing may be stabilized by resting the ends of

fl oor menbers |la on side flanges 12c on the bolster 12. [err] is the

t hi ckness (Qf VEIRS S ! ;' he [ ; t end por-

ti-ons of ﬁ%’é‘%ees%eﬁqz, an% er#?ei ESFE% tbg'figaal 8?:#3%%?3%0 rt.he 0 floor
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in Figuremelt 19al01¢d1814 | 20T opéRIRg L FokmeBOLREENY (HlobP ¥ raké 1P| O4nd

i nspection hatches 14 on either side of the reinforcenment 12a of a 15 body

bol ster lhagMid Glbp Ssutfadél £1ashh@ibr! gher tob she flades loferisbefitamdhel .

hat ches 14 may be covered with |ids (not shown) forned of the floor frane

mat er 5al , A% shown dneFiguieria) . the Ehookrhcoastrmdiiomtaldwynthe opgnres

17 to 19, 20 a body bolster 12 has a pair of reinforcenent ribs 12b

provi d- edng nayw heperalsilitzed bynirdsténgt itheoreniden afheflandr ridmbers 1lla

rei nforcenents 12b, each narrow in conpari.son with the main body of the

bol ster, o @idle drifnges nbi¢ yonf thaebpdrtesr 122 att;) tis dgppsthickness, and

have their top 25 7. ) _
' of the floor members lla, t2 is the thickness of the end por-

“ ~
5

o/ ‘tions of the bolster 12, and t, is the total thickness of the

10 floor frame 11 and the bolsters and also the thickness of the
-centre of each bolster 12 including its reinfofcemenﬁ l12a.

In the second embodiment shown in Figures 14 to 16, the
-floor frame 11 is formed with a'pair of motor insbection
hatches 14 on either side of thé.reinforcemeht 12a of a

15 body bolster 12, which is similar to the boléter of the
first embodiment. The hatches 14 may be covered with lids
(not shown) formed of the floor frame matérial, or some

\;j . other material. |
In the third embodiment shown in Figures 17 to 19,

20 a body bolster 12 has a pair of réinforcement'fibs 12b provid-
~ed on the upper side of a midflehgth portion thereof. The
reinforcements 12b, each narrow in comparisbh with the
main body of the bolster, extend longitudinally of the
bolster 12 at its opposite sides; and have their top

25



S es flush with the top surface of floor frame 11. The.reinforcenents
«1A#kve a length corresponding to the si'ze of inspection hatches 14 in the
NoOr. frame 11. Provided between the reinforcements 12b are sections of
fl-qor/ nenbers 5 I1Db, or other menberd fornming a floor surface. Each
reinforcement 12b has a flange 15 forned along the outer side thereof to
support a lid (not shown) for each hatch 14. In the fourth enbodi nent shown
in Fi gures gfrfase1f1dShawheHy thel oy stix flese o Paflooft feaméolienemhe 12b
simlar to those of the third enbodiment. The bolster 12 has upper side—,
mar gi ns t hateimfvecéménysnii2bhbavei af drergrhintcordssandingotbotiecddze Mo
portions 12c of the bolster for supporting the ends of floor nenbers |Ia.
Thi s stabi laZzenspeactitonohatechesi dd dmd thexiflagn eBrame hisenBrpvdifdedhe
parts. As described. above, the present invention provides a bolster -
rei nf or cembratweéen thieli redtnfprcemetvissd 2 are settionsngfhfdpornmepblestser
having a top surface level flush with the top surface of the frane forn ng
the fl dor dflhheo¥ ptherndmepbers: forwing @ tHhloexw sarfacenitati on of
t hi ckness t3, the thickness of the halster is thus increased at the centre

regi on of the bdFaghrreinfarcemeate ddds hasd chlange kewfQEmeAcPdo88d. to

tain the bendi t i ch h i n t t [ .
A'so the GOTR(THEEF cRine thAGREL 26 Subsoqte 1Ha - tnof sBRME o fo5dy fr ame
const ruct i g, GOTpLE & ng,at | east o -

In the fourth embodiment shown in Figures 20 and 21, S

10 a body bo;ster 12 has a pair of reinforcements 125 similar
to those of the third embodiment. The bolster 12 has upper
side margins- that project beyond the reinforcements 12b so
as to form edge portions l2c of the bolster for supporting
the ends of floor members.lla. This stabilizes the
15 construction and facilitates the assembly of the parts.
As described.above, the present invention provides a
bolster reinforcement . for additionél thickness along a mid-
length of the bolster having a top surface level flush with
the top surface of the frame forming-the floor of the railroad
20 car. Within the overall limitation of thickness t3, the
thickness of the bolster is thus incfeased at the centre region
of the bolster éo_that the cross-section is likewise increased .
to sustain the bending moment which reaches a maximum at the
centre region. Also, the construction is simple. |

25



Qne ‘transverse bol ster. supporting a vehicle floor frane forrred by o
; uxt aposed hol | ow section nenbers-exteéndi ng | ongirtudai-rally of the v vehi cl e}

sai d bol ster being in turn 5 supported on a vvhee Imijercarrlage or trug

ckgr acterized by a reinforcement provided on the Hmuumd

increasing the depth of a md-length pprtion of
rei nforcenent being let up into an apeTture or apertures |n fhe* fl oor frane
and havi.ng its upper surface 10 substantially flush with the upper surface
of sard floor frame. 2. A construction according to Claiml1, wherein
sai d\wei nf GLaamsnt conprises a pair of ribs extending along the top of the
bol ster adjacent the opposite sides thereof, and a hollow floor frane
infill nemer or Remesdrisla dgihyovimkae Morlstinesnicaicomphbssinsy at ldéast
construction according to Claiml or Claim2, wherein said floor frame has
at | east om&@eopfa@ngyexsehdgistal] sswpontindad stehickadt bedd fximé or cenent
has a side flange for supporting a lid for said opening. 20 4. A
constructléﬁr&@%ohﬂ|i$¥ﬁ§ﬂ9%ﬁ4n 11gversegt ko memkers emkendped side

mar gi ns ext.endi,n out rdly b ond said ribs,_so as to form edge portions
f or suppor%" W%é‘f %% g vsdtiglemsakd bolster heing Jdbd'ﬁrmF‘Farre

constructi on _substantially.as 25 desgcribed with reference to ures 11 to
13, or Frgfrése ﬁ%éﬁl é?‘ ééFQ?fﬁ%Fg?n°¥HEﬁH 5arigedi he

aCCO”pa”y'E9 gr@@f%¥%rcement provided on the upper side of and
i~) increasing the depth of a mid-length portion of the
bolster, said reinforcement being let up into an aperture or
apertures in the floor frame and having its upper surface

10 substantially flush with the upper surface of said floor frame.
2. A construction according to Claim 1, wherein said
reinforcement comprises a pair of ribs extending along the
top of the bolster adjacent the opposite sides thereof, and
a hollow floor frame infill member or members are provided

15 between said ribs.

3. A construction according to Claim 1 or Claim 2, wherein
said floor frame has at least one opening or hatch adjacent
the bolster, and said reinforcement has a side flange

for supporting a lid for said opening.

20 4. A construction according to Claim 2, wherein the
bolster has'upper side margins extending outwardly beyond
said ribs, so as to form edge portions for supporting members
of said floor frame. |

5. A vehicle body frame construction substantially as
25 described with reference to Figures 11 to 13, or Figures 14

to 16, or Figures 17 to 19, or Figures 20 and 21, of the

accompanying drawings.




