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A1940-1950 Cushioning of paper box cars
ACOC 30 inches travel with draft gear on each end
ACars increase in tonnage from 50-70-100-110 tons
ADesire to increase capacity drives EOC design
ADoes 30-inch COC equal 15-inch EOC?
AEOC evolution from original design
AReturn Mechanisms (spring / gas)
APreload 50K / 100K
AActive Draft 1,2,3, 4-inches
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AWhich cars should have cushioning?
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ASome cars received them because of design rules

AV-1001 Design standards for bulkheads require a 750,000 pound load for draft versus

400,000 for 15-inch
cushion.

4.1.13 Longitudinal Force on Bulkheads of Flatcars and Center Beam Cars

4 l ]J 1 The bulkheads on flatcars and center beam cars shall be designed for a longitudinal
7 der end impact. This force he the il cw:rupler rce multi-
:ut lnml llmlt to gross 'ﬁ.ulfvht on 3, md it ulnll hu cnl1=1r1' red as a uni

paragr ﬂph 4

4, l ]'J 2 The bull-.he'i'h on ﬂ"iti ATS 411-1 center bmm cars used un‘hhi‘ eh in pulpv n-ul ﬁuniﬂe

h‘lmlr umlel und 1mpu C g )
of load limit to OTOSS W on rails, a 11111tn11nl‘ distribut

the face of the b1_1lkhea-:i with the 1e;~ult 111t h_.-h_.e 'lT_. nm_l ght. The induced stresses Ie~.ult1nw
from this force shall not exceed the allowable unit stresses given in paragraph 4.2.2.6.



ASome to improve customer relations (reduce lading
damage)
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AWhich cars should have cushioning?
AWhat testing is performed to qualify a cushion unit?
Als online performance better with cushioned cars?

ADoes end of car work like center car cushioning?

AWhat constitutes failure in damage prevention?




AWhat testing is performed to qualify a cushion unit?

4.2.4 Disqualification

4.2.4.1 Examination

r structural ¢ signed or specified by the applicant
avic ali ; : shall be as that which requi shopping the
repairs ba n best industry practi

2.1 Arrangement

6.0 IMPACT PERFORMANCE DESIGN REQUIREMENTS AND TES

rice in buff - " 0 the neutrs
M-901E DRAFT ice in buff during im om the neutr

GEAR
Test Car Gross Rail Load Maximum Coupler Force Maximum Coupler Force
at 4 MPH (F4) (Ib) at & MPH (F8) (Ib)
450,000
630,000
s may be used 0w

where




AWhat testing is performed to qualify a cushion unit?

6.0 IMPACT PERFORMANCE DESIGN REQUIREMENTS AND TESTS

6.1 Design Requirements
The allowable coupler force while stroking the device in buff during impacts, from the neutral posi-
tion up to 8 mph, shall be as follows:

Test Car Gross Rail Load Maximum Coupler Force Maximum Coupler Force
(Ib) at 4 MPH (F4) (Ib) at 8 MPH (F8) (Ib)
150,000 150,000 450,000
210,000 210,000 630,000
W 1.00 W 3.00wW

where W = gross rail load for which approval is sought.

789 /858

Coupler Force (kps)

Speed (mph)




Als online performance better with cushioned cars?

ASome roads limit

total length in a consist

AHose Separations average 5X higher 2006-11
AKnuckle failures T, Ot r iy
average 1.4X

higher 2006-11
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Covered Ho
lightweight..
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Doubles



MDoes end of car work like a center car cushion?

ACOC has both draft gear AND cushioning
ACOC displacement cut in half.
ADraft gear provided in service benefits

AEOC usually dedicates full stroke to impact protection

CNN Center vs. End of Car




