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ABSTRACT

This report describes a series of impact tests that were conducted
by W. H. Miner, Inc., Research and Development Division, for the Draft

Gear/Cushlonlng Unit Optimization Task of Track-Train Dynamics - Phase
IT. .

U51ng a sPe01al test fixture car, modified for these tests, buff
and draft.- 1mpact tests were conducted on two end-of-car cushioning
units and two -draft gears. Forces and displacements of the draft
gears and cushioning units, over their active strokes, were recorded
on magnetic -tape for all of the impacts in the test series, at speeds
of 1 to 6 mph,f Force vs. displacement curves for each impact are
presented. '

The test data was developed for future use in improving sub-
routines in the Detailed Train Action Simulation Program. Within the
scope of this task, it has also been used to develop guidelines for
timproving thein-train performance of draft gears and end-of-car
cushioning units.

The United States Government assumes no liability for the
contents of this report or the use thereof.

Volume i'contalns the main body of the report. This Volume II.
consists of the Appendices, containing all of the force vs.
dlsplacement curves. :
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FILTER TYPE_EMFREQUENCY 10 HZ _

" STROKE 4498 MpPH @ SMSEC.
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OPERATOR__KAJ DATE_9-21-18
RD#C 1002 ~ RUNJ _TTH#3%0D

BUFFER 0 .
TITLE FORGE  VS. TRAVEL S.C.
X-AXIS_2 INCHES  PERMAJORDIV.

Y-AXIS_100,000 ™o uNDE PER MAJOR DIV.

SHARP
FILTER TYPEQuY-08f FREQUENCY jo HZ
6" STROKE 5.45 MPH @ .SmMSGC.
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OPERATOR__KA.J DATE_9-27-18
RD# € 100 RUN] T.T.H# 330E
'G_Z‘UFFee UNIT
TITLE_FORCE _Vs. Iéﬁge LS.
X-AXIS__2__ INOUHES PER MAJOR DIV.
Y-AXIS 160,00 S PER MAJOR DIV.

SHARP :
EILTER TYRE e u1-0£§ FREQUENCY 10 HZ
3"STROKE l.0o4 MPH. @®@TMSEC
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OPERATOR__ KA DATE_Q-21-18
RD# € 1062 - RUNZ TT.# 3308
€

BuFEER UNCT
TITLE_FoReCE VE. TRAVEL S.Q.
X-AXIS _2 INCHES PER MAJOR Div.
Y-AXIS_t00, 000 PousMds PER MAJOR DIV.

SHAR .
. FILTER TYPE ﬂ&é_FREQUENCY 1o HZ
3"STRoKE 1.9 MPH ®-SMSEC.
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OPERATOR__KAJ DATEQ-27-78

RO#Q g0z  RUNA TT#SI0E
TITLE Eggcg, Y5, ﬂyﬁg 50,
X-AXIS_2 INCHES PER MAJOR DIV.

Y-AXIS wO,ooo PoyunBDS PER MAJOR DIV.

FILTER TYPEgrr__EE_FREQUENCY 16 HZ
3" STROKE Z.90MPH @ ._smsei'
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CFERATOR__KAJ __ CATEQ-21-18
RD # @ 1002 run 4 1Y 330E
BUFFER ONIT
AXIS_ 2 INGRES BIR MAIOR DIV,
v.5%iS_100,000 POUNDS PR IAJOR DIY.
SHARP

ILTCR TYFE_AYT-0§8 FREQUINCY_IO HZ
3" STROKE 3.9¢ MPH @ .5MSEC.

s






OPERATOR__KAJ DATE_Q-27-18

RD #__.L__l_._..oo RUN_S_TT.¥ 30E
TITLE FEE LANIT

XAXIS_ 2 INCH PIR MAISR DIV
Y-AXIS IOO‘QM Eﬂllhlﬁ PZR i]AJOR DiV.

FILTER TYPE_CQLQ_E_FR“QUENCY 10 HZ
3" STROKE 4.40 Mmpi  @.5 msec
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OFPERATOR__KAJ Da1d_9-21-78
RD#0 1002 RUL T.T# 320F
TITLEBOEFggEEE VS. 33"5”;("'55 5.,
X-AXIS_ 2 INCHES PER i:AJOR DIV.
Y-AXIS_100,000 POUAIDS PER IMAJOR DIV.

SHARP , _
FILTER TYPEQYT-eFF FREQUEINCY j0 HZ
9" sTROKE 3.00 MPH @ 2ZMSEoC. .







OPERATOR__ KA DATE_9-21-18
RD#Q 1002  RUNZ TT¥#3230F
TTLEEGBGE _ yS. TRAYEL <o
X-AXiS_2 INCHES PER MAJOR DV,
Y-AXIS loo,o_qo gogms PER MAJGR iV,

FILTER TYPE _q_q_—gH_FREQULNCY 10 Hz
Q" STROKE S92 MPH ©Ezmsegc.







OPERATOR__KAJ DATE 9Q-21-18

RD#Q 1002 RUMN3 TTH¥3WOF
BUFF ER ONIT

TITLE QE_EE VS TRAVEL 5.0,

X-AXIS_2. INCHES PER MAJOR DIV.

Y-AXiS_{00,000 PoUNQS FER MAJOR DIV.

[
FILTER TYPE ggmxﬁ»?tGFREQUENCY lo HZ
9" STROKE 452 Mmpy @ Z2msEC
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OPERATOR__KAJ DATE_Q-21-18
RD#Q 1002  RUN4 TTH3IWF
BOFFEQ UNICT
TITLEFORCE  yS. TRAVEL _ S.C.
X-AXIS__2 1ACHES PER MAJOR DiV.
Y-AXIS_{o0 000 PoupdS FER MAJCR DIV.

s .
FILTER TYPEG e 06§ FREQUENCY 10 Hz
12" STROKE 5.91 MPH. @ .S MSEN.




10.2 Appendix 2

Force vs. Displacement Curves
For a Type 2, End-of-Car

Cushioning Unit
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OPERATOR__K A DATE_ 9 - 8- 18

RD#_&ll RUNJ TT#329A
BURF

TITLE FFERQ. UMIT

X-AXIS_2 INGHES PER MAJOR DIV.

- Y-AXIS_teo OOO UMDS PER MAJOR DIV.

FILTER TYPE MFREQUENCY 10 U2
1S"STROKE 143 MpH & 2MSEQ.

s
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OPERATOR K AJ DATE_9-8-18

RD#_ ¢l RUN2 TT#329A
BOFFER T

TITLE_FQRGE Vs, -rzayec. 8.0,

X-AXIS_2INCHES PER MAJOR Div,
Y-AXIS_100,000 OA PER MAJOR DiV.

SHAR
FILTER TYPEQUT-off FREQUENCY lo HZ
IS°STRoKE 1.94 MpH @& IMsEQ.
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OPERATOR__KAJ Dhic_ 9 -R8-78
RD#_ Gl RUN3 Tt # 3294
E E EE uUNnvIT
TITLE_FoRCE VS. TRAVE(L S.C.
X-AXIS_2 INCGHES PER MAJOR DIV.

Y-AXIS_je PER MAJOR DIV.

FILTERTYPEgu:-fo FREQUENCY__jo H2
IS’ STROKE 2.3 MPH .5 MSEC.
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OPERATOR__jgAJ DATE 9-8-18
RO#_GH . RUNA TT.# 3294
BOFFEE

. V) e UNIT
TITLE_LEQROE _ VS. TRAVEL _ S.C
X-AXIS 2 INCHES PER LAJGH DIV,

Y-AXIS_100,000 PaundsS I-EX 14AJOR DiV.

FILTER TYPEQUI-OE FREQUENCY _jo HZ

18" STRokeE 3,39 MPH @ -Smsec.

e
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OPERATOR__K A\ DATE Q- 8-18

RD # il RUN.¢ TT.¥3294

0 LONIT :
TITLE FORCE ¥yS. TRAVEL S
X-AXIS_2 INCHES PER MAJOR DIV.

Y-AXIS_106,000 PatNDS PER MAJOR DIV.

FILTER TYPE%L*QSZ{_FREQUENCY logz

15" sTRokE 4.57MpY ©.5 msee.




T6T




4

OPERATOR__KAJ DATE 4- 8-18

RD # Oil RUN TT.# 3298
TTEREEEe | _UNIT ’
X-AXIS_2 (NCHES PER MAJOR DIV.
Y-AXIS _p__,_q_gg__&ngER MAJOR Div.

FILTER TYPEMFREQUENCY 10 HZ
12° sTRokE t.01 MPK @zmseo.
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OPERATOR KA DATE_Q. 8-78
RD# (it RUN2 TT.% 22
B?Q:'s'e—e UNIT 228
TITLE_FORCE  vS. TRAVEL S.&
X-AXIS_ 2 INCHES __ PER MAJOR DIV.
Y-AXIS 100,606 PER MAJOR DIV,

SHARP
FILTER TYPEQUT-0ff FREQUENCY fo 4Z
12" STROKE 1.96 MaH @ IMSEC
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OPERATOR__KAJ _ DATEG-8-78 _

RD# il RUN3 TT.# 3298
TITLE BORBE  vs. TEMVEL s.e
X-AXIS__2__|NCHES PER MAJOR DIV.
Y-AXIS_J00, ouNDS _PER MAJOR DIV.

SHAR
FILTER TYPE 0 U T-0$£FREQUENCY Jo_#Z
12" STROKE 2.94 MpH @ .SMSEC.



o b
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OrERATOR__ KA. DATE 9-8-18

RD#_6Gtt RUNG T ¥# 3298
TTLE FOReE. s TEMVEC se
X-AXIS__2 IMCHES _ PERMAJORDIV.

Y-AXIS (O0.000 POUNDOS PER MAJOR DIV.

FILTER TYPE gﬂ ggi FREQUENCY_jo HZ
12STROKE 3.45 MPH @ .8 msEeC.

4L
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CET U ey,

.OPERATOR KAJ DATEQ-£-18
RD¥#_G 1 RUNS_TT.# 3298
TITLE Boker v 38 <o
X-AXIS__Z INCHES PER MAJOR DIV.
Y-AXIS 100,900 POUAIS PERHAIORDIV.

FILTERTYPE_ggI__o_.H_FREQUENCY 16 HZ
12" STROKRE 4.07 MpH @ .SMsec.
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OPERATOR_KAJS  DATEQ-8-78
RD # g, g RUNG TT.#329R
e Eg g vs. TOMEL $.0
X-AXIS_2 _IACHES PER MAJOR DIV.

Y-AXIS_100,000 Pounbs PER MAJOR DIV.

AR
FILTER TYPEMFREQUENCY 10 H2
12° STROKE 4.58 mey ©® .Bmsec.
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OPERATOR__KA.) DATE Q- ® -18

RD# Gt __RUN 7 _Tr.¥329p
BOFF N :

TITLE }.ozi_ﬁ_ ¥s. TEQ_\‘ZE_Q_S_Q

X-AXIS_2 INGHES PER MAJOR DIV.

Y-AXIS_[00,000 PouadS PER MAJOR DIV.
A SHA
FILTER TYPE g,yuz-%g FREQUENCY lo HZ

12" sTeoke 5.05 mpd @ SMSEC
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OPERATOR K4 DATE G-(1-1}
RD# Gl RUM_) 1T H 3290

’ BUOFEER

TITLE PO RO VS, mgye:. ..

Y-AXIS $_PER MAJOR DIV,

FILTER TYPE ot otf FREGUENGY 10 kiz
A" STROKE [.01 Mpy @ IMSEL
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OPERATOR__ K A DATE Q- 11-18
RD#__Gll RUN 2 T, T.% 3290

TITLE EQEQE \G, IAgMEL sSC.
X-AXIS JNCHES FER MAJOR DIV,
Y-AX!SW_FER MAJOR DiV.

FILTERWPEmFREQUENCY lo {2
Q" STROKE 1.3¢ MpH & Imsee
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OPERATOR__KkA.\) DATE §-11-78

RD%  Col] RUN_S_TT.#3%9¢
"BOFFER Y)
TlTLESEoEQE VS. '[Lﬁage_t___s_c—

X-AXIS_2___INCHES FORMASGR DIV.

Y-AXiS 100,000 POUAIDS FP=1 ILAJOR DIV,

SHAR
FILTER TYPEgg-r.oﬁ FREQUENCY_{o HZ
Q" STROKE 2.9g Moy @ .SMSEC.
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OPERATOR_KAJ DATEQ-I -8

RD# QUL RUN G _TT#3290
OFFELR ONIT )

TITLE_FORQE VS. TRAVEL S.C
X-AXIS 2 INQHES PER MAJOR DIV.
Y-AXIS {00 PER MAJOR DIV.

: SHAiE
FILTER TYPE =044 FREQUENCY 16 H2

9" STeokE 3.8 Mpt ©.SMSEL.
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OPERATOR_ K AJ ATE Q- | -8

RD#_GIt RUN_]_T.T.# 3290
TLE. Bopeé IR
TLE_FORCE VS. TRAVE(C S$.6

X-AXIS 2 INCUES Pl MAJCR TV,
Y-AXIS loo,ggg gougbs FERLAJOR DIV,

FlLTERT{PEM,,_ JCECY_Jo 2
9" sTeokE 4.54MpH @ .SMmsEe.
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OPERATOR__KA .| DATE 9-11-1%

RD#__ 61l RUN_ | T.T.# 329D
U TBUFFER OMIT
TITLE_FORCE V5. TPAVEL SO

X-AXIS__2 (NCHES PER MAJCR DIV.

Y-AXIS WPER MAJOR DIV.

SH
FILTER WPEgﬂ;'g_f;;_FREQUENCY lo Hz
6" STROKE ©.95 MPH . @2 MSEC.
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OPERATOR__KAJ DATE_Q- 1{-7%8_
RD#_Gll RUN2_ TT#329D

BUFFER UNIT
TITLE_FORQE YS TRAVEL S.C.

X-AXIS_ 2 |NCHES PZR MAJOR DIV.

Y-AXIS_100,000 FQHNDS FPER MAJOR DIV.
SHARP =

FILTER TYPE_QuT-0f$ FREQUENCY_jo HZ
G"STROKE 193 MpH. © .BMSEC.
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OPERATOR__ KA.l DATE_Q- |1-18
RD#_ Gl RUN3 T TH328D
TITLE_.FORCE VS, Ié&& S.¢.
X-AXIS_2 INCHES  PER MAJORDIV.

Y-AXIS _W_E_QyﬁPER MAJOR DIV.
s
£ SHA E!

FlLTER TYP - FREQUENCY_jo HZ
6" STROKE 2.8SMPH ©.5mSEC

et vy e
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OPERATOR__KA) _ DATEQ-1(-7§ _
RD%_GW RUN4 TT#329D
e fogee.  vs. TRAUEC s.0
X-AXIS_2 |NCHES PER MAJOR DIV,

Y-AXIS _mnggﬂ&ums__PER MAJOR DiV.
SH eE

FILTER TYPEQuT-0Ff FREQUENCY_lo_H2
6" STRORE 3.45MpPH P.Simsee
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OPERATOR__ KA J DATEQ -]l -8

RD# g l RUN S TT.#R229D
UN(T

TlTLE FOEQ,_E VS, Ig VEL _S.0.

X lc‘ Z ‘NC“ES ‘V“ JUI. —\‘V

Y-2X15_100,000 Poumps FIR MAJOR DIV,

SHARP
FILTER TYPEQUY-0 84 FREQUENCY_lo- H2
6" STROKE 4.0sMpn® -SMSEQ.
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OPERATOR_k AJ DATE -i1-18

RDZ_ Gl PuN_| TT# 329
BUFFEEE ’ UNIT

X-AXIS__2 INCHES PR {45000 DIV,
Y-AXiS_100,600 POUNSS Il HIAITR DIV,

FILTER TYFPE i S ff FRECLIHCY 10 _4Z
3" STROKE ©.9§ MpPH T IMSEC.
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OPERATOR__KAJ DATE_Q—y(-18
RD# G/t RUN2 I-r-#;zgg

TIILEBUEgng AN Tﬂﬂ!ZE.L S.e.
X-AXIS_2 1MICHES PER MAJCR DIV.

Y-AXIS 0 S PZIR MAJCR DIV,
SHARP I _

FILTER TYPE @07 -0 A NEQUENCY 10 HZ

3" STROKE [,88MPH ®.5 msEe

F T L .
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OPERATOR__KAJ DATEQ-t{-78%

RD#_GUl _ ___RUN}ﬂiaz&E
mBBERRE v Al se
X-AXIS_2 JAJGCHES PER MAJOR DIV.
Y-AXiS mo $ IR MAJOR DIV

FILTER TYrEg_y_'L_oﬂ'_ wWlUINCY 0 HZ
3" sTRoKE 2.93 Mpy ®-SMSEL.
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OERATOR_EAA DATE Q- 1{-7§
e 5’%-#—_"' RUNA 1T #329€

Y-AX‘S_L_.,mo_muos_ FET A

SHA
FILTER TYPEMEF AEQUICY

3 STRoke 3.41 Mpy @ -SMSEC,
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OPERATOR_g 4 CATE_q-¢[-18

RD# &l RUNS T.T-#39€E
BUFFER UaIT

TITLE_FORGE, VS. TPAVEL 0.

X-AXIS_2__INCHES PER MAJOR DIV.
Y-AXIS_{00,000 PounS PR M14JCR DIV,

SKA
FILTER TYPE&:_E_FREQUE-.!CY o ¢
3"STROKE  4.02 mpy @ .5msEC.
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OPERATOR_KAJ DATE 8- 31-18

RD #_ %H RuN_l_:l::r__;m
TITLE.FORCE Ve —TRAVEL S.0.
X-AXIS__ 2 INQHES PER MAJOR DIV.

Y-AXIS_|00,000 POUNDS PER MAJOR DIV.

S
FILTER TYPE_Q;‘&_FREQUENCY 10 HZ
15" STROKE |.04 MPH ® TMSEQ .
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OPERATOR___KAJ DATE_8-31-78

RD # bn RUN _2__3;3;_45312_3_
TITLE & Forde VS. TRAVEL S0
X-AXIS__2_ INGHES PER MAJOR DIV.

Y-AXIS_too QQ EQHHAS PER MAJOR DIV.

'FILTER TYPE goz—oFF FREQUENCY_to 2
IS"STRoxE 18 Mpy €@ IMSEC.
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OPERATOR__ KA DATE_g8 - 3-8
SE—— LT Y RUNj_II_;Zg.E

:TITLE'3 EFEEEg VS 1 gug“ygg_ S0,

X-AXIS_ 2 INJCHES PER MAJOR DIV.

Y-AXIS OO,Q@ E ONHS FPER MAJOR DIV.

FILTER TYPEgm_.g_q_FP“QUCI\CY 10 HZ
IS"STROKE x3mPH @2msec.

e e et S N
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OPERATOR_KA )\ DATE_R-3%{-718

RO#_ GUI RUN 4 TT# 3288
BUFFEL UNIT
... TITLEFORCE VS. TRAVEL S.@.

X-AXIS__2 INCHES PER MAJOR DIiv.
Y-AXIS_100,000 PouadsS PER MAJOR DIV.

SHARP
FILTER TYPE.aut-off FREQUENCY 1o HZ&
5" STROKE 4.0l MPH & | meEe

\
J
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OPERATOR__KA __ DATE_p-3)-18
ROF Gl RUNS_TTH MR
TITLE EoBRE VS TEWEL s.o
X-AXIS_2_INCHES PER MAJOR DIV.
Y-AXIS_100,000 POUNDS PER VAIOR DIV

FILTER TYPE MFREQUENCY lo_Hz
18" STROKE 5.107MPH @ .5 msEe,
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OPERATOR__ A J DATE_ 8- 31-18

RD#_ Gl RUNG T.T.% 32 288
BLFF ONI|T

X-AXIS_2 _IN PER MAJOR DIV.
Y- AXlSMPER MAJOR D1v.

FILTERTYPEm_qE_FREQUENCY [0 HZ
IS" STROKE 5.55 mpa ©.5 mMSER
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OPERATOR__K A J DATER. |-1R

RD # BM! RUNT_TT. ¥ 3288
OFR

TITLE |34 UNIT

X-AXIS__2 INCHES __ PER MAJOR DIV.

Y- AXIS_g,_&q_gg_gm__PER MAJOR DIV.

FILTER TYPEMFREQU:NCY louz
IS” §TeOKE 590 Mpy @ .SMSEQ.

-t
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OPERATOR__KAJ DATE_9-1-18

RD#_ Il RUNI TT¥#328¢
TlTLEsogrEg _uNiT _
X-AXIS__2 INCHES PER MAJOR DIV. -
Y-AXIS_l0Q, PER MAJOR DIV.
FILTER TYPE:SM'-OE: FREQUENCY_lo K2

12" STROKE .44 MpH @ .SmsES
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OPERATOR_KAJ DATEQ~ (- I8

RD#_ G RUN.2_T.T.# 3290
BosiTee
TITLE_FOROE.  VS. TBAVEL S0

X-AXIS_2_ INCHES PER MAJOR DIV,

Y- AXlS_MmQﬁ__PER MAJOR DIV.

' FILTERTYPEm_Q_ﬁ-_FREQUENCY 10 K2
12" STROKE %2 Mpr& ® IMmsEe
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OPERATOR_KAJ DATE Q-1-118

RD# G RuN3 #3280
BLOFFER :
TITLE . yoAvE

X-AXIS__2 1NCHES PER MAJOR DIV,
Y-AXIS_{00, 000 PER MAJOR DiVv.

SHALP
FILTER TYPE Qu7-6¢§ FREQUENCY (o 42
12" STROKE 3.03 Mmpu & -SMSEC.
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OPERATOR. KA.l DATE 9- (-8

RD# Gl RUN.4 TTH 3250
TITI;E-B-’ ‘o'F'F'E_E 3 UNIT
X-AXIS_Z INCHES PER MAJOR DIV.
Y-AXIS ( PER MAJOR DIV.

FILTER TYPEM_FREQUENCY to
127 STRORE 4.1l MPH @ .SMSEC
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OFERATOR_ kAd __ DAI:Q-1-38
R el RUNS ¥

- - (%)
TITLE "
X-AXIS__ 2 JNCHES PER MAJOR DiV.
Y-AXIS_1006,000 PER MAJOR DIV.

£y .
FILTER TYPE @yT-08¢ FREQUENCY (0
2" STROKE §.16 MPH @.s!msﬁ






OPERATOR _ KAJ DATE9Q-1-18

RD# @Il RUN_|_TT.#3z28)D
BUFFER =~ u\yT
TITLE_FoRQE VS. TRAVE(L SO,
X-AXIS_2 INCHES PER MAJOR DIV.
Y-AXIS 100,000 PoUMPS PER MAJOR DIV.
SHARP

FILTER TYPE fu-t.0$§ FREQUENCY_lo_HZ
Q" STROKE 0.98 MPH @ ImSEQ.
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OPERATOR__KAJ DATE 4-1- 78
RD# (.n RUN.2 13 328D

UNIT

TITLE E_O_g Vs, TRAVEL S.0.

X-AXIS_2 INCHES ~__PER MAJOR DIV.

Y-AXIS_100,000 PoupndS PER MAJOR DIV.
SHAR

FILTER TYPE_QUT-off FREQUENCY lo HZ
A'sTROKE .95 Mpy & IMSEC
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OPERATOR KAJ DATE 9- |- 18
RD¥ Gl RUN.3 fT.#328D

D »
TITLE BoBeE ve.  TRMVEL s o

X-AXIS_2__INCHES PER MAJOR DIV.

Y-AXIS JW_PER MAJOR DiV.

FILTER TYPEM_FREQUENCY 10 HZ
Q' STROKE 3.06 MPu @ .SMSEC.
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OPERATOR__IcA) DATE §-1-18
RD # %u RUN 4 1:1'5;_23_2_

BUFFER UNIT

TITLE_FORCE ¥S. TRAVEL sS¢

X-AXIS_2 _INGHES PER MAJOR DIV.

Y-AXIS 100,000 POUNDS PER MAJOR DIV.

FILTER TYPEGy S Si8§ FREQUENCY 1O HZ

Q" STROKE 3.49MPH @ .SmsEe.
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OPERATOR_KK A.J DATEQ-]-18
RD# Gl RUNS T.T#328D

BUFFE N
TITLE F 1y

X-AXIS_2 INCHES PER MAJOR Div.

Y-AXIS_1Q0Q ,000 POUNDS PER MAJOR DiV.

FILTER TYPE Gutroegt FREQUENCY jo HZ
9" OTROKE $.98 MPi @.Smsec.
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OPERATOR_KAJ DATE_9-1-78

RD# & U RUN &_ T.T.#328D
BUFFER VNIT
TITLE FORGE __ ¥S. TRAVEL S.Q.

X-AXIS_2 INOHES PER MAJOR DIV.

Y-AXIS_100,000 POUNDS PER MAJOR DIV.

FILTER TYPE_%EEgﬁ_FREQUENCY loH2
Q" STROKE 4.5¢ MPH @ .SMsEe.
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OPERATOR__KA J DATE_Q-1-98
RD# 6l RUNJ_T.TH 328E
SOFFEe DN
TITLE_EORCE __Vs. TRAVEL S.C.
X-AXIS__2_INCHES PER MAJOR DIV.
Y-AXIS o Jos_PER MAJOR DIV.

S HA E
FILTER TYPE; =0t FREQUENCY_JO HZ
6" sTRokE Q3 MPH @ 2msEQ.
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OPERATOR__KAJ DATE_9-1-18

RD#___Gll RUN_2 II }ZQE
BUFFER

X-AXIS_2 NC BES PER MAJOR DiVv.

Y-AXIS PER MAJOR DIV.

FILTER TYPMFREQUENCY 10 HZ _
G"STROKE 190 MPH @1 MSEC
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OPERATOR__IKAJ _ DATE §-1-718

RD#_ Ol RUN3 TT¥#2328E
L POEEER " UNT

X-AXIS_2_INCHES PER MAJOR DIV.
Y-AXIS' 100,000 POUADS PER MAJOR DIV.

L 3
FILTER TYPEQQ'_‘TA._RQ_%_FREQU ENCY_i0 HZ
G"STROKE 2.91 MPH ©.5 MSER.
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OPERATOR__KAJ DATE_ 9-1-18
RD#__¢Cail RUN 4 TT.432aE

) :,TITLEM

X-AXIS_2 INCHES PER MAJOR DIV.
Y-AXIS W}__PER MAJOR DIV.

FILTER Tvpsgﬂ“ﬂ. o§f FREQUENCY_fo HZ
G"STROKE 3.50MPH ®.5MSEC.
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OPERATOR__K A DATE_Q-1-18
RD¥__ ¢l RUN #

FE ‘ \T
TlTLEugomgee vs. Igu&!“ 2L S.C.
X-AXIS__2 INCHES PER MAJOR DiV.
Y-AXIS_100, 000 POUAIDS PER MAJOR DIV.

FILTER TYPE M_EEFRZQUENCY lo #2
G' STRoKE 3.93 MpY @ .EMSEQ.




Le s« bt e

Bt o ———

236

|
—

T



OPERATOR__KAJ DATE_9-1-18

: RD £ (ol RUN_TTH 308F
BOFF
e TITLE ®ORE ve, 12%

R S SN

X-AXiS_2Z INCHES PER MAJOR DIV.
Y-AXIS 100,000 PQUMIS PER MAJOR DIV.

., SHA
FILTER TYPEgg'S-;&_FREQUENCY 1o HZ .
3" STROKE 1.03 MPH @I MSEQ
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OPERATOR__ KA DATE_4- $-78

CRD#_GU cpu RUNZ T # 323F
"BUFFER VALT

TITLE FORCE Ys. TRAVEL S.C.

X-AXIS INCHES PER MAJOR DIV.

Y-AXIS - IOO,OOO E JpNDS PER MAJOR DIV.

FILTER TYPEgu:-o-H FREQUENCY_10_H2
3" STROKE }.%6 MPH @ IMSEQ.
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OPERATOR_ kA DATEQ-8-18

RD #__ il RUNS TT.# 228F
T Bu:FEL“ 2 uuﬂ 3
X-AXIS_2 INCHES i PER MAJOR DIV.
Y-AXiS_{00,000 POUMDS PER MAICR DIV.

s&me&
FILTER TYPE@uT-04+ FREQUENCY_|© M2
3" STROKE 2.483 MPH ®.2 MSECQ.



6€C

4



RD#__GIt

OPERATOR__KAJ DATE_q-6-18

___ RUN4_TT* =28F
%ocr-s oNIT

TITLE_FORCE VS. -TRAVEL ScC.

X-AXIS__2 __INCHES PER MMAJOR DIV.

Y-AXIS_100, 000 POYAOS PER MAJOR DIV.

SHAR
FILTER TYPEQﬂ-ogF FREQUENCY_jo HZ

3"STROKE 3.40 Mp4 @ -2mseC.




ove




OPERATOR__KQJ _ [ATE Q-§-18

RD# I RUNS TT.# 32%¢

T BUFFE ONIT
TITLE_FORCE VS. TRAVEL S.0.

X-AXIS__2 INCHES FER MAJCR DiV.
Y-AXIS_100,000 pouNIDS PER MAJCR DIV,

FILTER TYPE_ie e ast FREQUENCY fo H2
3" STROKE 4.08 mpn (P.2mMsEe




10.3 Appendix 3

Force vs. Displacement Curves

For a Rubber-Friction Draft Gear
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€vc




OPERATOR__KAJ DATE_Jo-]2-18
RD# Gl RUN | TT# 3318

Unt
TITLEE éﬁ ﬁ.-TEJVEfL S.0.
t
X-AXIS /2 INCH . PER I\iAJOR DIV.
Y-AXIS 100,000 POUVNAS FER MAJOR DIV.
FILTERTYPEMFP""‘""T'GY 00 HZ
- LI EIN
o2 moclie—
1--10 Mpy :




¥ve




OPERATOR__ K Ad DATE_jO-12-78
RD#__Gll RUN2 T.1.4 331 B

BuFFER UNIT
TtTLE'&;E_E - ¥5- TeAVEL se.
x-axis_ 2. INol. PER #AJOR DIV,
Y-AXIS_J00,000 POUNIDS _“ER HMASOR DIV,
_SHARP
FILTER TYPEGUT-off FREQUENCY Jo
@zmsg.'
I-94 mpH




Svc




OPERATOR__KAJ DATE_jo-12-18

RD# Gl RUN.3 T.TH4331B
BUFFER UNIT

x-axis_Yz  ven PER MAJOR DIV.
Y-AXiS_100,000 POUNDS PER MAJOR DIV.

S
FILTER TYPE_QS:A_EQ';_{FREQUEI‘-JCY 100 HZ
®2 msee.
2-9] mpH ¢




9¥%¢




e e

o

A

OPERATOR__KAJ DATE_jo- 12-78

RD # | RUN #
S FER UNIT
TITLE_FORCE _VS. TRAVEL 6.0.

x-ax1s_Y2 _1ven PER LiAJOR DIV,

Y-AXIS_1Qo PER LIAJOR LV,

SHA
FILTER TYPE QUT- off FREQUENCY Joo Hz
S
2-48 MPH @2 msee.



Lve .




OPERATOR_KA J DATE_10-12-78

RD# QN ____ RUNGS TT#3318
BUFFER UNIT

TITLE FORCE yS, TRAVEL ©.0.

x-axis_z__invon PER NiAJOR DIV.

Y-AXIS_100,000 PoUNDS FCR MAJOR DIV.

SHAR

FILTER TYPEQQ'}._Q_%_FREO_UEP-ECY oo 42

Jt- 0K MPH ® .emsEea,




8¥%¢




OPERATOR__KAJ ___ DATE_lO-12-78
RD#__Gll RUNT_TT# 33UB
BUFFEP - . LNIT
TITLE POROE. . V. TRAVEC _ s.0.
X-AXIS_f2__ined PER MAJCR DIV.
Y-AXIS 100,000 POLLDS PER MAJOR DIV.
SRARP

FILTER TYPEGUT. 08§ FREQUENCY loo HZ
5.00 MPH &.5 msee,




-



OPERATOR__¥A J DATEIO- 12-78

" RD#__GIl RUNJ _TT#331C

. VFFE UNIT
TITLE}o'qu-- ¥S..

]
xAxis_ '[2__INa#=__ PERMAJORDIV.

_ Y-AXIS_100,000 POUADS PER MAJOR DIV.

FILTER TYPE MFREQUENCY Joo HZ
: @2 Mmseo.
[-11 MPH



T
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OFERATOR__ICAJ DATE )0 - 12-78

RD # g,; RUN_2_TT¥ 3310
UNIT

TITLE Bog :

x-Axis_'fz__1neH PER MAJCR DIV.

Y-AXIS100 ,000 pounbs PER MAJOR DIV.

FILTER "'YPEgg:_q_E_FREQU:NCY 100 HZ

®.5 msee.
2l MPH




;
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5
e
-
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OPERATOR__ KA J NATE_10-12-78

RD#_GU_ ror 3 TT# 3310
BUFFER ONIT

TITLEFORGE  yS. TRAVEL _ SO,

x-axis_lz_1nen FIR N LIOR DIV,

Y-AXISMMFER HAJOR DIV,
FILTER TYPEMFREQUENCYML
® SMSEC.

2.93 MPH



rAY4




OPERATOR__KAJ __ DATE JO-12-T78
RD = Gl RUN 4 TTH 23
"ESLFER =3le

CUNIT
TITLE
x-A%13_ 2 INOH PER MAIOK DIV,
Y-AXiS_|06,000 POUADS FER MAJOR Div,

FILTER TYPE A reff FreQUENCY Jo® HZ

& .6 MsEL.
3.27 MPH

/



£6¢
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OPERATOR__KA DATE_Jo-12-78
RD#_ 61 RUN_S TT# 3310
BUFFER UIT
TITLEEORAE Vs, TRAVEBL &.0
x-AXIS_[z INGH PER iAJOR DIV.
Y-AXIS_100,000 PounpS PER MAJORDIV.

FILTER Wp_gﬂ“ﬂefg FREQUENCY_joe H2
@®@.Smsee.
296 MPH :




A4




OPERATOR__KAJ DATE_Jo-12-78
RD # I RUN.& T.T. #3310,
”-sé'rrse

TLE FORQE V5. -r‘é‘&éc 5.0,
x-ax1s_'[e INGH PIRILAJORDIV. |
Y-AXIS_10©,000 PounDs PEi 1AIOR DIV.
FILTER TYPEQS,“,I‘.“EHP FREQUINCY_Joo 2

€. smsed.
H:35MPH




qq¢
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OPERATOR_KAJ DATE_j0-12-118

"RD #__Agg RUN TT.# 331D

BUFFER UNIT
TITLE . T

x-AX1S_J2___inesk PER [/AJCR DIV,

Y-AXIS_ 160,600 POUNDS PER MAJOR DIV.
. SHARP

FILTER TYPE Ay 06k FREQUENCY 100 HZ

@ | msEa,
1-06 MPH *




96¢
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OPERATOR__KAJ DATE_)0 -12-78
RD# G RUNZ TT#33D
] RUFFER Ui
TITLE_FORCE VS TRAUBL S.0.
x-Axis_Y2 _ineu FER 124JOR DIV.
Y'AXIS - \ 1\/:r J\/"\ DIV

S SHARP
FILTER TYPEMFREQUENCY 10 HZ
|- 06 MPH @ 1 msee



LSZ

1



OPERATCR_KAJ

DATE_jO0-]2-18

Ruil 2 TTH 33D

‘."AX!SJQQFQ_m_gmm;_PER MAJOR DIV,
SHARP

FILTER TYPEayT-off FREQUENCY_I10 HZ

6-79 MPY-

@ | MSEQ -



86¢

4



OPERATCR KA J DATE 10-12-78

RD% &Il . RUN 4 TT.H# 23D
~“BUFFEE UIT
TITLE_FORAE _vS. TRAVEL s.0.
x-axis Y2 nval PERALDT O
Y-ARIS_100,000 LeOMDS T IiriOn DIV

FILTER TYPE Siaeags FREGUENCY_loo 2

@ 2MsEQ.
1:'9 4 mPH



69C
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OPERATOR__KA.) DATE_10-12-78
RD# Gl RUN & TT.% 331D
BUFFER QAT
TITLE_FORCE  VS. TRAVEL S.0.
, x-zx.xxsjz INGH Pl Al DIV
Y-AXIS _mm_égggggg_ AES SR DIV,
_ _SHARP.
FILTER TYPCouT-@ff FRICUENCY_ o HZ
® IMSEQ
212 MPH




09¢
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OPERATOR__KAJ DATE_JO-12-78

RD# Gll RUN @ TT.# 33]
- . BUFFER UNIT

x-Ax1s_ [z ies PER MAJOR DIV.
YAXIS_@_,M_PER MAJOR DIV,
FILTER TYPEM&_FC{‘_ UENCY_|O HZ

@1 msee,
2-03 MPH




T9¢

T
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OPERATOR__KAJ ___DATE_jo-12-78

.......... RD#._Lall RUN #
BUFFER UNIT
FORCE _yS. TRAVEL S.€.

TITLE E 0.
x-AXIs_'Y2_ 1nioH PER [GAJOR DIV.
Y-AXIS 100,000 S PER MAJOR DIV,

, SHARP
FILTER TYPEQUT. 0§ FREQUENCY_IOO W2

@I MSEC.

2-97¢ mpPH



Z29¢




OPERATOR__KAJ DATE jo-12-78

RD#___Gil RUN 8 TTH 3D
FFER \
Tirie FE UNIT o

x-axis__ ‘2 \nak . PER 1:AJOR DIV.

Y-AXiS_j00, 0 oL FER MAJOR DIV.

FILTER TYPE enr kg FREQUENGY 10

@ I MREd,

R:37 MPH



€9¢

-~
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OPERATOR___KAJ DATE_JO- 12-78
RD#__ G c.u RU’ q TT.¥ 331D
TITLE Eoecg VS, Temgl. s.e.
x-axis_'l2__inew PER MAJOR DIV.
Y-AXIS_i oo,oog eouup_ § PER MAJOR DiV.
FILTER TYPEMFREQV_MY 1o fz

® IMSEQR.
X293 MPL

;l'
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OPERATOR_ KA T DATE_{0-42- 7€
RD# @I RUNIO TTH 331D

BUFFER VNIT
TITLE_FOROE vS. TRAVEL  S.0.

X-AXIS ‘Zz 1N0H _PER MAJCR DIV.
Y-AXIS_|60,000 PoUNDS FED AIGR DIV.
FILTER TYPEQUA B EE FREQUENCY )00 Hz

. SsmaEgQ.
3.-32 MpPH




S9¢




OPERATOR__KA&-J __DATE 10-12-78
RDO#__ GM _ RUNJL TT#38D

BUFFER LNIT

FORCE VS, TRAVEL SO,
x-Axis_f2 jues— PER #AJOR DIV,

Y-AXIS PER MAJOR DIV.
S
FILTER TYPEMFREQUENCY 10 _H2
@&, 5 msee.
3] MPH




99¢




OPERATOR__ KA DATE_10-12-78 _

RD#_ Coll RUN1I2 TTH# 331D
B BUFFER untY
TITLE &

X-AXIS "2 INCH PER MAJOR Div.

Y-AXIS_100,000 paunbs PER MAJOR DIV.

: S
FILTER TYPEQ L 6 FREQUENCY IO HZ

, & .Smsee.
3.28 MPH




L92




OPERATOR___KkAJ DATE_)0-)2-18

RD# Gt RUNJI3 TT#331D
VFEER i
TITLEB A

X-AXIS_Ye__ e PER 774 JOR DIV..
Y-AXIS_{00,000 poyaihs, PER MAJOR DIV.

_ H ;
FILTERTYPE gsg[ﬁgsf FREQUENCY_joo H2

@.5mMsea.
397 MPH




89¢




OPERATOR_ KA DATE_j0-j2-78

___RD# Gl RUNJI4 TT# 331D

‘BUFFER = uMIT
TITLE_FORCE ¥S. TRAVEC s€.

x-Axis_ 2 wed PER MAJOR DIV.
Y-AXIS 100,000 poupds  PtR MAJOR DIV.

FILTER TYPEm_FREQUENCY 10 4z

@ S mSEe.
3-97 mney -
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OPERATOR__iKA DATE_jo-12-78
RD # _(g!! RUNJS TT#®321D

BOFFER uIT

TITLE_FORCE VS . TPAVEL .0,
X-AXIS [z en PER MAJOR DiV.

Y- AXlS_\m_gmmniPER MAJOR DIV.

FILTER TYPEMFR;QULNCY o Mz
@ 5nsEa.
3-7¢6 MP//



0LC
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OPERATOR KA. DATE 10-12-78
RD#__ Glt RUN - 4

VFFE At
e TTLE EapeE. vs, 18 MEL _©.0
' ‘ X-AXIS '& INCH PER MAJOR DIV.
Y-AXIS FER MAJOR DiV.

FILTER TYPE MFREQUENCY 100 HZ
@ Imses.,
] 16 MPH




TLC

T

1



OPERATOR__ KA DATE_J0- 12-78

RD#_. Gl RUM 2 T HR3IE
BUFFER UNAT

TITLE_FORCE VS. TRAVEL = S.0.

x-axis_Y2 aew  poi oo

Y-AXIS PER 1203 DIV,
SHARP
FILTER TYPEQUT-of& FREQUENCY_[O HZ
&1 MSEC.
24 MmPH



ZLe
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OPERATOR__KAL DATEJ0 - 12 -8
RD#__ ()t » _RUNZ T #33E
i BUFFER owrt

X-AXIS_'fz_ mes  FET ISR
Y-AXIS _mgm_gggm;_% Ei? MAJOR DIV

FILTER TYPE M_gfgmzou;wcv Jo HZ _
@ IsEL.

|- 08 MPH



€LZ
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OPERATOR__ KA DATE_l1p- 12-78
RD # [ rRuN4 TT.# 331E
‘Q—‘%‘ur EE  uliT
TITLE_FOROE._VS. TRAVEL __ S.O.
x-axis_Y2__ney  FER 11410 DV.
VAX15.100,008 POUNDS. FER HACR DI
FILTER TYPE Sur o€ FREQUEP-.CY oo iz

® z2msee.
X:1] MPH




VL2

L



OPERATOR__ICAJ __ DATE_)0-12-78
RD #_QLE___RUN 5 TT# 23E
TIE_FOROE vs. TRAVEL s.0.
xaxis_Y2__wes PER (AJOR DIV.

Y-AXISWF ? MAJOR DIV,
FILTER TYPEMFREQUENCY 10 HZ

@ 2 mseo.
2.-02 MPH




Ny




OPERATOR___ KA DATE_{0-12-78
RD # / RUN - $# 23

Y-AXIS_{00, OGO POUAIAS PER MAJOR DIV.
FILTER TYPE MFREQUENCY o

@ Zmsee,
202 MPA



9L

e
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OPERATOR__KCAJ _DATE j0-12- 78

RO Gl RUNI TT#33E

BUFFER [y
TITLE_FORCE  VS. m”'IEg S.¢.

X-aXs_2  mon FER TAIOR DIV
Y-AXIS [oo,ooo ggggg; MAJOR DIV,

FILTER TYPEm gg FREQUENCY_{OO HZ
@2 msea.
292 MPH



LLZ
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OrERATOR __KAJ _ DATE_1Q-12-78

XAXlS [; M& PER NAJOR DIV

Y- AX!SV 00,¢ PER MAJOR DIV.

A Fl\_ngf\lf‘Y_’..a_'L"'_.
@ 2ZmSed.

R:97 MPH



8LT




OPERATOR___ KA. DATE_Jo- 12-78

RD#__ & RUNG T # 3UE
"®UFFER . SUNT

TITLE
x-a4s_'2 o PER MAJCR DIV,
Y-AXIS_{00,000 POUMDS FiT iAICR DIV

FILTER T\'“Z«"zﬁ'za%_mc ENCY_JONE

A € i msgQ.
2:9] MPH



6LC
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OPERATOR__ KA J DATE_t0-12 -78

L - | RUV_e_nizsLE
TITLE "RBUFFER" uturr !

X-AXIS [z Ve PER MAJOR DIV.

Y-AXIS _L&@fgy&m«: MAJOR DIV.
SHARP

FILTER TYPE auT-0£§ FREQUENCY_joe H2
’ ® 5mMsEe,
3:452MPH




08¢
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OPERATOR__KAJ DATE_jOo-12-78

RO#__Coll RUN -1 #
“EUFFER u'Ll‘ln'r —
_FOROE VS. TRAVEC .4,

TITLE.Fo
x-axis_ Y2 o PER MAJOR DIV.
Y-AXIS_0po00 Poumas. FER AJOR DIV,

FILTER TYPE_Z%FREQUENCY 10 HZ
@® .S mMREQ.
2:4) MPH




18¢
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OPERATOR__KAJ DATE jp-12-28

RD# Gl RUN |2 # 2
‘Bﬂ‘ﬁLEE— uia?—w

TITLE_FORAE VS, TRAVEL S.C.
x-axis_fz__(na# PER MAJOR DIV.

Y-AXIS _MM%MALPER MAJOR DIV.

FILTER TYPE_%_"“_._QH_FREQUENCY 10 HZ
® .5 msee.
3-37 MPH




414




OPERATOR__ KA.\ DATE_|p-12-78
RD # gﬂu RUNJ3 TTH#INE
(¥} UorT
TITLE_FQOROE VS, TeAVEL $.0,
x-axis Y2 INCH FER ¥AJOR DIV.

Y-AXIS W_ ER MAJOR Div.
SHARP

FILTER TYPE QU T-0f% FREQUENCY oo 42
@ .5 msea.
3:96 MPH



£8¢

i



OPERATOR__KAJd _ DATE 10-12-78
RO#__ Gl RUN 4

Y-AX1S ¢9_Q,ooe &oms .
FILTER TY¥ MH EQUENCY_jo HE |

@.5MSEQ
373 MmPH



¥8¢
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OPERATOR__KAJ DATE_10~-12-78

RC#_ (ol RUNJS TTH30E
BUFFER UNIT

TTLEFOROE VS. TRAVEL 5.6

Y-AYES '[z INCH PER W ASOR DIV.
" M [




285

T
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OPERATOR___KA.{ DATE jo-12-78

_ RD# Q; RUNIY Tr#3yr

AT
TITLE 4

x2xis_'fz__IneH, C70 7AJOR DIV,
Y-AXIS _Lm_?_g&ﬁs_vzc MAJOR DIV.
SHAR
FILTER TYPEQUY- 0§ FREGUENCY 100 fz
@ imsee.
137 MPH




286
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OPERATOR__KA- DATE_Jo- 12-78

RD # QH RUN.Z_TT X3 E
amIT

TITLE FOBAE. us_TEAvEL _S.0.

x-axis_Yz _veH. FEFMAIOR DIV.

Y-AXiS_{©0,000 22 5i2JOR DiV.

SHARP_

FILTERTYPEOUT-08E 720 NCY_JO HZ

@ 1 msea.

I'29 Mry



L8C




OPERATCR__ KAl _DATE_j0-12-28

TTTIITIITTITI I e KT RQ—#A;.;(EL’____RUNM
BuFFEe UrIT
TITLE_FoRQE VS, TRAvVE: S.C.

!
X-5X1S /z INCH 'ZR MAJOR DIV,
Y-AXIS_foo ooo PER MAJOR DIV,
FILTER TYPL M_F&QU;MY 10 42

@.5msEe
.28 MPH




88¢




OPIRATOR__KAJ __ DATE_jO-12-78

RD#__ @M Ui 4 TTRI3UF
BUFFER YT

- TITLE_POPOE— VS, TRAVEL SL.

X-Axis_Y2  jaj04 FIR MAJOR DIV,

Y-AXiS_00 PER AJCR DIV,
SH
FILTER TYPE _g;éﬁFREQUENCY (00 Hz
: @ msea.
09 MPH



68¢
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OPERATOR__KAJ _ DATE_{0-/2-78

RD # Qg RUNS_ T T.#33F
BUFF UMIT
TITLE_FORAE _VS. TRAVEL s.C.

XX IMEH. - PERMAORDIV.
Y-AXIS _m,gg%zm‘ ZF MAJCR DIV,
SHARP,

FILTER TYPEAYT-ofK [FIGUENCY 1O HR
@ | mgEeQ.
210 MPH



290



OPERATOR__ KA DATE_jo-/2-78

RO#_Gll RUN G T #33F
EE ONIT ‘

TITLE_E

x-Axis_Y2 1ok PER MAJOR DIV.

Y-AXIS, WPER MAJOR DIV.
_SHARP

FILTER TYPE A0 T-0ff FREQUENCY 40 #Z_.
@2 msee.
.07 MPH -



162"
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OFERATOR__K AJ DATE_{0-12-78

RO#_ ol RUNT _TT#NE
BUFFER YUIT

TITLE_FORCE VS, TRAVEL SLC.

xexic (2 IN@H.  f i iiai0R DIV

Y-A%S_ 100,000 POLNDS. Fii MAJOR DIV,
SHALP
FILTER TYFEQUT-08 £ FIREQUINCY_1oo HZ.

@. SEC.
2.79 MPH >m




62
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OPERATOR__KAJ DATE jo - 12-78

Gl RUN.& _T.T#*331F
| TBUFFER 1
TITLE_FORQE VS, 722&4 S.Q.
%212 M2 1meH PER MAJOR DIV.
Y.A%IS_ 100,000 POUAAS  PER MAJOR DIV.
. .. SHARP
FILTER TYFE_OUT-o FFFREQUENCY 0 HE
@® 1msee

217



£6¢




OFERATOR  KAJ DATE_(0-12 -78

RD£_ Lol RUN - #
TITLE BUFFER UMIT

wrxis M2 INaH PER MAJOR DIV.
Y-AXIS_{00, 000 Pousss PER MAJOR DIV.
sSuApP ,

FILTER TYPE @ 0T-ofCFREQUENCY 40 f2
@ )msSEQ
28] MPH-
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OPERATOR__ KA DATE_jo-12-78

RD { RUNIO TTHRIF
?@ﬁa"— VNIT
TITLE_FOROE \S. TRAVEL  S.6.

xexis Yz ned. PER MAJOR DIV.

Y- fm(bmm%mu_ PER MAJOR DIV.

FILTER TYPE MFREQULNCY joo Yz
. ®.Smsee.
340




567

4



OPERATOR__KA DATE_40-t2-78

RD # gc! RUN TT.#3)E
FFER uIT

TITLE ME VS, TiME S c
X-L2S V2 ined FIR MAJOR DIV,
Y-£505 MO,ooo Pouahs FEn 1AJOR DiV.
o DHARP
FILTER TYPE FACOUENCY 10 H2
®, s msee,

Le3]



96¢

—



OPERATOR_IKald DATE_1g- 12-7€.
RO LI RUNIZ TTH#IYF
CTITLE EFchEE Vs, TPAVEC _ s.C.
x-ax15_N2 e PER MAJOR DIV.
Y-£XIS_{00,000 _FoumMDS. PER MAJOR DIV.
FILTER TVPE pt g FRLQUENCY lo4z

© .SMSFO.




Lec
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OPERATOR_KA J DATE_j10-12-18

RD#__Gll RUN_I3 TT.¥% 33iF
OEFER
TITLE. POREE  ys  1oite, 5.0,
x-Axis. 2 1non PER MAJORDIV. ~
Y-AXIS_100,000 Pouas PER MAJOR DIV.
SHARP ’
FILTER TYPE 0uT- ©44 FREQUENCY 100 HZ
@ .S msee.

3-BL MPH
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e



OPERATOR___ KA DATE_10-]2-78

RD# Gl RUN_J4_TT.# 33IF
UFFER T

TlTLEBEogEgg Vs, Ié'éu VEL S.¢

X-AXIS Y2 iuen PER MAJOR DIV.

Y-AXIS_1oo. 000 PoutdS  PER MAJOR DIV.
SHARP
FILTER TYPE gut. o $§ FREQUENCY_JO HZ

@ .S MSEQ.
2-9] MPH



662
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OPERATOR KA J DATE_1@ -12-18
RD # ] RUN_S TT.#33\F
_E‘.FFEF—U

LIT
TITLE FORQE VS, TRAVEL s.e.

xaxis_'lg e PER 1AJOR DIV.
Y-AXIS 100,000 PoUNDS FER «AJOR DIV,
SHARP
FILTER TYPE ayT- 04€ FREGUINCY 10 H2.
®.s msee
2-7 MPH




300
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. OPERATOR__KAJ DATE_jo-12-78
RD#_ G|l RUN| TT®33|G

BUFFER UNIT
TITLEEQRCE  vs. TRAVEL __s.0_
x-axis_'fo Ve PER MAJOR DIV.

Y-AXIS_Jo0 ,000 PouNDS PER iAJOR Div.
' SHA
FILTER TYPEQQI—%PFG FREQUENCY JO HZ

127 MPH @2 msee.






OPERATOR_KAJ DATE_[O0-12-78

RDO#_G M - RUN2 TTH#33G
e BSESEE T oM _
x-axis_lz_oon PER MAJOR DIV.
Y-AXIS 100,000 PER MAJOR DIV.

. SHAR
FILTER TYPEQQJ-O!‘ FREQUENCY 10 HZ
@ 2MSEQ .
|-26 MFPH



(4033
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OPERATOR_KA [ DATE_10- )2 -8

RD# Gl RUN3 TT.# 3314
“RUFEEE

TITLE . ToAE |

x-axis Y2 inad PER 1AJOR DIV.

Y-AXIS_100,000 POUNDS  PER MAJOR Div.
SHARP
FILTER TYPE@QT-o4§ FREQUENCY_ 1O H2

®2msEC.
-9¢ mpPH



€0¢




OPERATOR___ KAJ DATE )O-]2-78
RD#__G) RUN 4 TT #3316

BUFFEP VAT
TITLE_FORCE y¥S. TRAVEL S.0C.
x-AxiS 2 wven PER MAJOR DiV.
Y-AXIS_100,000 PounDS PER MAJOR DiV.

SHARP
FILTER TYPE ayT-off FREQUENCY_ 10 HZ
®2 msEe.

266 MPH
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OPERATOR__Kk Al DATE_jO-}2-78
RD#- - 6. RUN_S 1]; Silé

x-AXiS_Yfo _ iNad PER MAJOR DIV.

Y-AXIS Jgg,m_gmm_ipm MAJOR DIV,

FILTER TYPE m_g_ﬁ_FREQUENCY 10 N2
@2mSEQ.
295 MPH



S0¢




OPERATOR__ KA.l DATE_jO-}2-78
RD# __Gil __ RUNG TT# 33|

BUEFEE . = T
TITLE_FORAE VS, TRAVE( SO.
x-axis_z_ inow PER MAJOR DIV.
Y-AXIS_{00, 000 .PousDS _PER MAJOR DIV.

FILTER TYPE mFREQUENCY 10 Hz
®2 Mseo.
R-86 Mph



90¢




OPERATOR___ kg DATE_jo-12-78

RD#_ (ol RUN7 TT.# 331g
LF ONIT

TITLE_FOROE.  v§. TRAVEL 5.0

x-axis_fz__ivah PER MAJOR DIV.

Y-AXIS_100,600 PoytbS  PER MAJOR DIV.
) SKHARP
FILTER TYPEQyT- off FREQUENCY /0 HZ




Log




OPERATOR__KAJ  DATE_|0-12-78_

.. ...  rog_oH RUNG _TT.#326
"BOFFER ORI ,

- TITLE FORCE A I@ZMEL SO

X-AXIS '/ 2 IN_CE PER MAJOR DIV.

Y- AXISM_MPER MAJOR DIV.
FILTER TYPE MFREOUENCY 10 H2

3:4) MPH @ 2msEc.




80¢




OPERATOR__KAJ DATE jJo -)2-78
RO#_GU ___ RUNG TT#3316

- BuFFEE 0
TITLE_EOPQE Vs, ]Euﬂﬂrrﬂ s.0.

|
X-AXIS /z INOH- PER MAJOR DIV,
Y-AXIS_00,000 PouldS _FER MAJOR DiV.
SHARP
FILTER TYPE @uT-0§£ FREQUENCY_1O H2
®@2msEe.
391 Mme




60¢




OPERATOR__ KK A DATE_|p-12.-18
RD%_ (ol RUMo T.T.3 3306

Y-AXIS_1006,600 EQQMQ§ SERBIAUOR BV,

SHAR
FILTER TYPE auTeotf FRIQUENCY_JO HZ
3-94 MPH ® 2msec.



0T€E




OPERATOR__K AJ DATE_Jo-[2-178

RD#__ G Il RUN I TT#33|§
BUFFEE - -

TllLEBo inl'r

X-AXis 2 INeH- PER 1:4AJ00 DIV.

Y-AXISW&_PER MAJOR DiV.

SHARP
FILTER TYPE_ @uT-o#f FRZQUENCY_jo HZ

® .
128 MPH 2MmsEQ




ITE




OPERATOR__K AL DATE_]0-12-78

e RD # é” RUN

12 _TT.¥33¢e

BUFFER VNIT
TITLE FORGE ve. TRAVEL S.0

x-Ax's_ Y2

Y-AXiS o
. ) -
FILTER TYPE T A S FREC

MN-28 MPH

[ S

"\x: CY_{© {2

T ¥
Fin niAd DR DIV

< 3 AJOR DIV.

® 2mseo



TF"

HdW sty
‘OISWI @
ZH Ol ADH 'wi)w:w?zuu ¥3aL4
G MOTYN B ﬁ‘nnoa'“b'ﬁ'o'o-l “SIXY-A
MG HOTY YT FONT 2] SixvX
_L,ﬂn a & 31 IJ_ e

| 5TET FLL ¢l NNy lm £ Qy
GL-eT-0T 31va~ VA HOLyy3do
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OPERATOR__KAJ CATE_lo-12-78

RD#_ 6 I RUNJ _ TTH33 W
. TITLEBEQFEQEEE Vs Iug”gngg, e

xris_ e INCH FER MAICR DIV,

YiS_100,000 POVADS EIRiLAIGN DNV,
.. . SHARP
FILTER V02 09T o8t TRIGLN ""_Lq_ﬂz

" 36 MPH ® 2 msee.




AR




OrEXATOR KAJ DATE _lo-12-78

R #AJOR DIV

Y-A%iS_lO0, 000 POUNDS PZR kiJOR DiV.
FILTE?ﬂ"}’EngAEgHFREQUENC !0 HZ

I (8 MPH ® 2 MmSEQC.






OPERATOR__KAJ DATE_)0-12-28
RD # é[ RUN_3 I]', 3R W

UNIT
TITLE_ EQgQE VS. -TRAVEL _S.0.

xemns_ o iven PER MAJOR DIV.
Y-AXIS_]00,060 PoypdS _FER'MAJOR DIV,

o
FILTER TYPE_ a4 g e§ FREQUENCY lo Hz
2-0% MPH & 2msee.




9T1¢




OPERATOR gg.; DATE_)g-12-78

RD#__6it RUN 4 T HazH
~ 1TLe_FoRaE ys. TEAVEL  s.e.

X-AXIS 'lz INC H PER MAIOR DIV,

Y-AXIS_100,000 POUNDS FoR MAJCR DIV,

—_ SHARP
FILTER TYPE 6 yy=-o€f FRCGUENCY_J0 _H2
2MsEd.
21l MPH ®



LTE

+




OPERATOR___KAJ _ DATE_|o-12-78

RD#__ Gl RUNG _Tn# 331 1
_ VFF UAAT
TITLE_FO . L s¢.

x-axis__ Yz ned FIUUAIDR DIV

Y-AXiS_{00,000 POUNDS Fii i AJOR DiV.
_._.SHeRp
EILTER TrrEgyr-o#& FRICUINCY IO W2

@® 2 MsEC,
3:00 MPH -




8T¢




- T17

OPERATOR__KA) _ DATE lo-12.-78
RD#_ QI RUN ¢ 11*3& H
- __:B_UEFFE LT

x-%s_Yz e L TELLn LRV

V-AXiS_|00,000 POUNDS__ Fi3AJSR DIV.
.. __SHARP

FILTER TYPEAQT-0C& FRIQUENCY JQ HZ

G ZMSEe,
R -7 MPH




6T¢E




OPERATOR___KAJ DATE_{p -/2-T78

RD#__ Gl RUN_7__TT# 331K
FE T

Tiree B A 0.

x-a05_Y2  JNoH BER MAJOR DIV.

Y-A¥i5 400,000 PER MAJOR DiV.
——_SHA :

FILTER TYPEQyT-0¥$ FREQUENCY/O HZ

® 2msee.
3 'HNMPRH



0ce




OPERATOR__ KAJ DATE j0-12-78

xaxis V2 (nok FE3 1AI0R DIV.

VAXIS 100,000 _pouasps FER HALOR DIV,
SHAR
FILTER TYPE onp oA b4 FREQUENCY (O HZ _

& 2 mMsee

34y MPhH



1£4>




CGPERATOR___KAJ . DATE_J0-12~T8

RD % Gl RUNG 7R H33NH

... BUFFER NI
MTLEFORQE VS, TRAVEL S.Q.
T T xins 2 wew PER 14AJOR DIV.
Y-AXi3_100,000 POQUNDS _FER MAJOR DIV,

SHARP
FILTER TYPEQYT~ 0%§ FREQUENCY_JO HS
@ ZMSKC.
390 MpPH '




443




TITLE_ EQROE

OPERATOR___KAJ DATE g0 - 12 - 78

'RD#_ 61 RUN.Jlo TTH# B H

ONIT
VS, TRAVEL S.0,
x-ax15_M2  Inew PZR MAJOR DIV.
Y-AXIS_100,000 PovNDS PER MAJOR DIV,
SHARP
FILTER TYPE oy y—0f% FREQUENCY_jo HZ.
e zmset
3.87 mMPH




10.4 Appendix 4

Force vs. Displacement Curves

For a Friction Draft Gear
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OPERATOR__IA )\ DATE )0-1l-78
RD #_ Egé(__mr’mﬂi:m
CEER V]

TITLE FOROE . va . TBAUEL Se.

x-axis_Y2  Jac#  PERMAJOR DIV.

Y-AX1S_100,000 POUADS . PER MAJOR DIV,

SHARP

FILTER TYPEQuT-oF¢ FREQUENCY_/00 HZ.

® 2msEgQ,
)-29 mPH




9c¢e

-



OFERATOR__ KA DATE 10 =l =278
Ro# el RUN3 TTH3328
TITLE_FORGE V. TRAVE( s.Q

xaxis o o PER MAITR IV,

FZR VMAJOR DIV,

@2 Mmsee.
1:31 MPH



Lce

i



or-v::si:;.:zroa*_ KAJ __ DPATE 10-16-78
Roy QW w4 Tr#33zg
TBUFFEE UNIT
FORCE Jm..:r L 30
xaxis_f2_ el - i oo,

Y‘_m.mamum I37IDRDW
SHARP

F'LTE-ﬁ TYPF ‘:!El i Fl\—-\-l..l 1‘./‘( 'o HZ
®z2msEe,

(!

4

=

!
1

L]

-



:82€




RD # RUM S TTH#3324
""" = - BOFFEE ONIT :
TITLE e S.0,

Y-AXIS_|0O (] PR MAJCR DiV.

A )
FILTER TYPE a;“n-oﬁ FREQUENCY 1oQ K2
@ 2 msEg.
2.1l MPH






OPERATCR__KA.J DATE_10 -1 =78
RO#_CN PU'\LS_'I:I_BBA

BUFFEER
TITLE FORCE 3L§ I&gygg_ 5.

|

x-Axis_2 INCH PER MAJOR DIV.

Y-AXIS_0O,000 POUNDS FER MAJORDIV.
A

FILTER TYPE LS'LQ_&FR;QUENCY jo HZ

@zmsem
2.06 MP#




oce




CPERATOR__ KAL) DATE_IC - 1 -8
RD#__Gll RUN.Z_T T #3324
TITTILLIITOL L wlt A oemee— L '---BUFFER - (5] 'T . .
TITLELFORCE VS |'é5“EL Se. ‘
| .
X-AXiS IZ INCH- PER MAJOR DIV,

Y-AXIS _m_mg_égp_gy_g;_ ER MAJOR DiV.
. SHA E

FILTER TYPE - 04§ FRIQUENCY 1O MZ
@2msEC.

.05 MPH






b

OFERATOR. KAJ DATEIO - | B=7
RO #_Lo Il run 9 _TTH 3324
__ BUFFER
[iTLE_FORCE VS _TRAVEL S.0,

|
weris iz ek P34 I0R DIV.
V-£515_100,000 POUNDS..{ TT 1AAJGR DIV.

.. OHARE
FiLTER TfP{—._?_Ql._Qﬁwi GIGUENSY IO HE.

_ ®2z2msee ..
R I5MPH




A%




OPERATOR. KA J DATE o - 16 -78

RD #_G RUN.Q T #3324
BUFFEE uNiT
TTLEFORCE VS. T
]
X-A%15 /2 INC H TERILASOR DIVL
Y-A%i5_100,000 POUNDS i i,AJOR DIV.
S e
FILTER TYPEc,“zIA.BQﬁFF:EQUENCY jo H2

: ®2msee
X977 MPH




€Eee

Wﬂﬂ/\}.ﬂOm KP | Dmrdm

A R T

3

T v 3 oo 0%

ot g0, T #3324

JOREIRNeY: = Lt

c PR
VAR 100,000 S
W TED QID ﬁ k

FREQUENCY g0 i



o

.
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OPERATOR_KAJ CATE_10 -16-78

RD#__G |l RUN_ 1) TT.# 3324
TITLE_FOROE VS. TPAVEL _S.0.
s i
x.’f.‘"}{;_‘:, 2 |Mc“ |"LR ;\:H.}UR DlV.

Y-AX!S__[QQ_%QM&FER MAJOR Div.
SHARP,

FILTER TYPEQGT- 0Ff FREQUENCY f00 42
®2msee.
2.36 MPH



see




OPERATOR__KAJ DATE_JO-16-78

RD#_ (il RUNI2 T #3324
BUFFE ~

TITLE_ FORQ ‘? - umTﬂ.___ﬁ_L_-

X-AXIS 'lz, INCH  ~ CRIn L ULR TV

Y-AXIS_ 100,000 POONDS TIN GIAIOR DiV.
e . __SHARP
FILTER Th FZ 00 -0 FR

A ©2msee.
34 ] MPH



9¢€¢€




‘\\‘-
'\-_\___‘-

R-45 MPH

“I MAJOR DIV

) “ZHARP
FILTER TYFEoT-0f FREQUENCY_Z/ 0 4.

® 2msee.
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OFERATOR__KA DATE 10-16-78

RD#_ 61\ Ruii_)14 T #3324
BUFFE VNIT

TITLE PORGE. Vs  TRAVEL S.0.

x-25_"2_ e CEF 1A SCR DIV

Y-AXIS |gg,go gguugs FER {£AJOR DIV
FILTER TYPE MF..LQu_mY [0 HZ _
®ZmsEC.
2-80MPH



8¢€¢€




OPERATOR__KAJ . DATE_LO -)(e =78
RD#_Gul __ run S TT#3324
BUFFER UMIT,
TiTis FORCE VS TRAVEL s.c
!

R-EXI0 /2 ISCH FIR WMAJOR DIV,
Y-£2:05_100,000 POUNDS _FER HAJCR DV,

. _SHARP
FILTER TYFEQQT-OF% FII-QUENCY_fO 42

@®z2msean.
2390 MPH




6€€




OPERATOR KA DATZ |0-1-78

"RD% G\ w16 TTH

s ol ‘E“’“ “w:[;z;..j:szA
_E.o_ggg___x:zwmaz. 50,

y £ /z 'Nc&..w-..-,—-.\..wt o R

-5 100,000 POUNDS | L7 AIR DIVL.
... _SHKHARP )
FILTER IYFZ oyr-0f8 | EGUINSY 4o MZ

3-8 MPH ®zmage




ove




T

4

OPERATOR_KAJ) __ DATE_JO -]l =78
ROF_GIL _ R 177 TT‘M
TITLE_FORGE VS TRAURCL SO,
x2xis_2_meWw | IR iU0R DI,

Y-2XIS -IQQM—EHM%-‘ 1 %AJOR DIV
sSHakP

FILTER TYPE_ o T-Q8§Fii2JUZNCY 100 NZ
' @ .smsie

ko2l MPH



1843




OPERATOR_KA . CATE_j0-16-78

RD#_ (o ll S 18 _T.T#3324
BUFFE
TT.E FORCE _ y§ TRAVEL 's.e.
!

Xei¥s 12 INOM  TET AR DIV
Y452, 10 0,000 POUNDS FL [iAIUR DIV,

' suArRP
—“.TI:.R N EJE%&FHLQOLNUY lo HZ

®.Sppsee
l,:. 23 »_1?//

L



e




1

OPERATOR__ K AJ. -

RD#_Gll

BUFFER
TITLE_F

X-AXIS y1 INCH

DATE_jo-16-78

_RUN1Q TT #3324

urnT

Y-AXI3_100,000 POUNDS ST AJ03

SHARP
FILTER TYPE @ T-OfF FREQUENCY_Jo HZ

A:23 MPH



£Eve




1

OPERATOR__KAJ DATE_10-16-18

RD#_ Gll RUN20 TT. #3320
FEL - YAIT

TITLE

x-Axis_f2 ieH  PER MAJOR DIV.

Y-AXIS_t00,000 pouasds PER MAJOR DIV,
FILTER TYPE &\t oo £€ FREQUENCY_Jgg #Z
@®@.smseaq.
hHHb HPH



Pve




OFERATOR__KKAJ  DATE1O- 16 -8
RD+__ Il RUN_) T.T. #3328
TiLE Bagel va. ThURL . a8,
x-oxi2_ (2 INCH FEnL20R DIV.
Y-AXi5_00,000 POUNDS FEZ LiAJOR DIV,

4
FILTER TYPEM%ELFREQUENCY 100 HZ

© 2msEa.
(26 MPH




ShE

1



PERATOR KAl DATE)O - |6 =78

RD £ 6l RUM2 TT.% 3328
. BLUFFEE uniT
TITLE_FORCE VS,

~ I
xaxiz Y2 INaH ___PERIAJGRDIV.

Y-AXI5_100 000 PoLADS PER MAJOR DiV.
)
FILTER TYPE_‘?&FFCQU;NCY JC Hz

®2msed.
[ 37MPH




9% ¢

1



ERCTCR_KAY  DATE10- 1 -8

SE 11 3 TT # 3328
S :&)FFEZ UNIT

TLEFORGE ve TROVEL ~&@.
R ¥ IS v ..
NG IZ INCH IR OR DIV

(545 100,000 POUNRS FZ7 K AJOR DIV.
FILTER TYPEQUT -QFEFREGUENCY_IO HZ
|35 MPH @ I mSEe,






OPERATOR _ KA. DATE O -1l -8

RD%=__ Lol RUN 4 TT*}}ZL
e TRAVEL UNIT
TITLE_FORQE. VS TRAVE) s.0
fva '/ - - ._
AXIS /2 INQH PER MAJOR DiV.
Y-AXiS 100, OOOiOQNDS BER MAJOR DIV.
SHARP

FILTER TYPEQUT-§ § FREQUENCY_joo HZ
2:06 MPH @2zmsEe.



8yt




FER M2IOR DIV,

V.LYIG 100, 000 FER MAJOR DIV.
SHARP

FILTER T (PEQUT- QS FREQUENCY IQ HE

2.10 MPH ® 2mse.



3743

L



OPERATOR__ KA J DATE_|0-1( - 78

RD#_ 6l RUN & T.T.# 332
... BUFFE@ _ umIlT
TITLE o \

' - . B
X-AXIS /2 INCH __PER MAJOR DIV,

Y-AXIS_{oo, 000 POuDS PER MAJOR DIV.
' SHARP, -

- FILTER TYPE QUT-o4§ FREQUENGY IO HZ

2.02 MPH _ @2”’55@..



350




OFERATOR_KAJ - DATE_Jo-)16-78

RD#__ Gl RUNT_TT# 3328
BUFFER T
TITLE_FOROE. S, TAAVEL se.

x-axis M2 vew PER MAJOR DIV.
Y-AXIS 100,000 ROUNDS PER MAJOR DIV.
FILTER TYPE gutVaEs FREQUENCY 100 1z

g,ngP” ® 2msEC;




IS¢




OPERATOR__K AJ DATE_JO - 16 =78
RD#_ Gl RUNE T.T.# 332R

BUFFER VLT
TITLE
X-AXIS 'Zg INCH __PER MAJOR DIV,
Y-AXIS_100,000 PouMDS PER MAJOR DIV.

FILTER TYPESHEEr FREQUENCY 10 HZ

®2msEC,
290 MPH : ‘



(A2

b



OPERATOR_ K AJ DATE_jg-1p-78

RD£ G RUN G TT¥332R
- _BUFFER UNAT
TITLE_FORQE. _vs. TEPAVEL S$.0.

1
Y-AXES /1 INCH FERLAIGR DIV

Y-AXIS JOQ,000 POUNBS. LN JOR DIV,
SHARP _ _ |
FILTER TYPE QUT- 0§ rRoCUzNCY {0 HZ

2-85 MPH Czmeee.



-T-

+

353




OPERATOR__ K .} DATE_ )0 -1 -78

RD%___ Gy RUN_Jo TT.¥ 332R
BUFFER UNIT

TITLE FO

x-ax15 12 oon FER MAJOR DIV.

Y-AXIS_j00,000 POUNDS _PER MAJOR DIV,

SHARP
FILTER TYPEQUT-QEF FREQUENCY 100 HZ

2140 MPH @ 2msee.







OPERATOR___KA.l DATE_|Q- 1k -78

RD#_(p il RUN_J| T T#3328R
BuFE :
TITLE ER UNIT !

x-axis_'lz._ivol PER MAJOR DIV.

Y-AX!S_@.M_EQM_PER MAJOR DIV.
SHARP

FILTER TYPEGQT- 04§ FREQUENCY IO HZ
2.3 MPH ®2zmsEe.




355



OPERATOR__K A DATE_10- 1 -8
RD #_( I RUNO12 T.1.# 3228

FFE
............... ‘ _ TITLE FomeE . vs. TEAVEL s.e.

) .
xaxis 12 puou PER MAJOR DIV.
Y-AXIS 100 PER MAJOR DIV.
SHARP
FILTER TYPEQYT - §§ FREQUENCY 10 HZ
: 2 NSEC.
3.4( MPH @







O-ERATOR _KAJ DATE_lO~1( -78

RD# Gl RUN]3 TT# 332R
BUFCER UNIT

TITLE_FOROE  VS. TRAVEL s.C.

x-axis 2 New PER MAJOR DIV.

Y-AXIS 100,000 POLMDS _PER MAJOR DIV.

SHARP
"FILTER TYPE gy T-of f FREQUENCY_100 H2

. @ .5msec.
2-9p0 MPH



LGE




T

-

OPERATOR_KAJ DATE, lQ-IQ—Za
RD# Gl _RUN_I4 TT% 2328

TITLE m:g VS. [é)ﬂHEL SL.

I
X-AXIS /Z _INCH PER MAJOR DIV.

Y-AXIS _J__‘M_MPER MAJOR DIV.
FILTER TYPEm]_o_E:_FRtQUENéY [0 HZ
Mmsee
3.97 MPH =




86G¢




OPERATOR__ KA. DATE_JO~l(~78
RD# &l RUN 5 TT.# 3
. 2B

TTITLE_FORGE . vs. TAVEL s.e.

EoRC
X-AXIS 12 ues PER MAJOR DIV.
Y-AXiS PER MAJOR DIV.

SHARP
FILTER TYPEQT-0E§ FREQUENCY_JO HZ

3 .?7 MPH ®.5Smsec.



6S¢

-+




_LZJ

——

OPERATOR_KAJ) DATE_ 10 - (- 78
RD #.BGJJ___RUN_&JI_‘?J&ZB
TITLE VFFER . vNIT .
x-axis_z.  ineH PER MAJOR DIV.
Y-AXIS_100,000 Poundy __ PER MAJOR DIV.

SHARP |
'FILTER TYPEQUT-0§§ FREQUENCY_loo HZ.

: @ .smsEC.
Ai12 MPH



09¢




OPERATOR__ kA J DATE_JOo- 16 -78

RD # Cb" RUN_I7_ T T #3328
VAT
TITLE FoggLvs TRAVEL S0
x-Axis_ V2 ivau . PER MAJOR DIV.
Y-AXIS s __PER MAJOR DIV.
SHA
FILTER TYPEJ}_._Q{LFREQUENCY o 4z
- , ® .5 mSEge.
N.26 MPH &e



T9¢




——

OPERATOR__KA DATE_{o-1te ~78

RD# Gl RUN_I& TT # 332R
BoFFEE OmNIT

TITLE .

x-axis 2z inveH PER MAJOR DIV.

Y-AXIS_loC, OOO Eo;;g@ PER MAJOR D1V,
FILTER TYPEM ﬁ FREQUENCY Jo HZ

#2’ MPH ©.5 mSEQ,



[4°1




OPERATOR gg DATE_lo-16-78
RD#__(ﬂ[t RUN_IQ TT.#3728

AT
TITLE . y:
‘ ' .
X-AXIS /2 INCH- PER MAJOR DIV.
Y- AXISwP._R MAJOR DIV.

FILTER T"PtmﬁFREQUENCY 100 HZ
® .5 msee,
H w7 MPH -



£9¢€

—
| | | )
| I |



—

R4 Mo

OPERATOR__ K AJ DATE_|Q~1( =18
RD # g| RUN20 T #3328

UNIT

TITLE BobeE ys. TEAVEL s..
x-axis_z__inow PER MAJOR DIV.

Y-AXi5_0O 000 peulDds FER MAJOR DIV.

T T suAep
FILTER TYPE QUT-o#§ FREQUENCY_JO HZ.
' @ .3msee,




ot




OrERATOR__KA DATE_{Q - (gz 78
RD #_ @l RUN_2J :1;:[; 3328

FE UNIT
TITLE T :

o X-AxIS_Y2  now PER MAJOR DIV.
' Y-AXIS »oo,ooo nggs PER MAJOR DIV.

FILTER TYPE _g;gﬁpﬁf: REQUENCY,

Q smste,
50 MPH




S9¢




OPERATOR__KA DATE_|g -)-78
RD#___6ll RUN_} T #3320

BUFFER UnT
TITLE_FORCE VS, Té‘em.

X-AXIS 2 2 1o PER MAJOR DIV.

Y-AXIS PER MAJOR DIV,

FILTER TYPE sc;“nﬁgfi FREQUENCY_JQo HZ_

"'26 MPH @ZMSE;G.




99¢




OPERATOR__KAJ - DATE_Jo-1-18
RD#__ G Il RUNZ TT.# 3320
TITLEB FFEE . UIT F.

x-axis_ V2 inou PER MAJOR DIV.

Y-AXIS_100,000 POUNDS _PER MAJOR DIV.

FILTER TYPE&E@E&FREQUENCY 10 HZ
1116 MPH ®@2MSEQ,



L9E

—t



OPERATOR__KAJ __ DATE_JO-]& =18
RD#_Gil ___ RUN3 Tr# 3320
BUFEER oNTT
TITLE_FORCE ﬁ TRAVEL S.C.
X-AXIS 22 Ine PER MAJOR DIV.
Y-AXIS JO_O,_@QM_PER MAJOR DIV,

SHARP
FILTER TYPE 0yT-0§¢ FREQUENCY_ IO HZ
® z msEe
lr2o0MPH







OPERATOR KA. DATE_10 -1 -78
RD# I RUNQ LT #3320

UFF ONIT
TITLE B&Eﬂﬁee Vs TRAVEL s .C.

X-AXIS 22 INGH- PER MAJOR DIV.

Y- AXISMPER MAJOR DIV.
FILTER TYPE MFREQUENCY 100 H2

& 2/MsSEe
2:0)] MPH




69¢




OPERATOR___KAJ DATE_0- 1¢ -78

RD#_6ll RUNS T.T*332¢
BOFFER  ONIT
TITLE

| .

x-AXiS_/2 e PER MAJOR DIV.

Y-AXIS_100,000 DS PER MAJOR DIV.
unéP

FILTER TYPE&U’;&_FREQUENCY 10 Hz

2-06 MPH ©2msee.




0LE




OPERATOR__KAJ DATE_|0-16-78

RD#___ Gl RUN_G TT# 3320
. F T
TITLE EOBCE . Vs,  TOAVEL s,
X-AXIS /2 Inan PER MAJOR DIV.
Y-AXIS_I00,000 pOUNDS PER MAJOR DIV.
SRARP
FILTER TYPE_QyT- of§FREQUENCY_lO Hz
@ E'm'Lsac.'
2-06 MPH







OPERATOR KA DATE_{0-17-78
RD# G|l RUN_7_TT. #3320

‘ .
X-AXIS /2 _INGH PER MAJOR DIV,
Y-AXIS_l160,000 POUYNDS PER MAJOR DIV,

S
FILTER TYPE QUE ot FREQUENCY 100 HZ

29 MY ©.SMSEC.







OPERATOR___KAJ DATE_ J0-17-78

RD#__ Gl RUN8 TT#332¢
TBUFFER UNIT

TITLE_ FORCEYS. TRAUEC S.C.

X-AXIS '/z INCH PER MAJOR DIV.

Y-AXIS loo,ggg muwbs PER MAJOR DIV.

FILTER TYPE _QQME__FR:QUENCY o HZ
@ Zmssc.
.89 MPH




ELE




OPERATOR__KaJd DATE__j0-11-78

RD#__ &Il _ 6 n RUNG TT.% 3320
UALT

TITLE EOECE y§ TRAVEL s8.a.
X-AXIS /2 N PER MAJOR DIv.

Y-AXIS wo,gg_q &M jps  PER MAJOR DIV.
FILTER TYPEM_Q_E_FR!:QUENCY [0 H2
@ 2msEq.
2-90 MPY







OFERATOR__KAS DATE_io-17-78
RD#__ Gl RUNJo _TT.#3320
BUFFER ONUT
TITLE_FORGE _ vS.  TRAVEC  SQ.
X-AXIS_/2_ |NQu— PER MAJOR DIV.
Y-AXIS_[60,000 POuwbS _PER MAJOR DIV.

SHARP
FILTER TYPE QU T-0f® FREQUENCY_L6C H2
©Z MsEQ.
2-39 MPH

"3



GLE




OPERATOR__ KAl _ DATE_{0-17-78
RD#__Goil  RUNJ|_TT#3320

RUN_1{
‘ BUFEEE  _  uNlT_
TITLEEORCE 5. YoMlEC  se.

X-AXIS/Z__INGH  PERMAJOR DIV.
Y.AXIS_{00,000 PoUMDS _ PER MAJOR DIV.

SHARP
- FILTER TYPE QuT-ofS FREQUENCY_1O HZ
. @ Imsee
3-37mPh



SLE




OPERATOR__KAJ  DATE_jo-17-728

RD#__ &l RUNJ2_TT¥ 3320

TITLE Bt AT

X-AXIsyZ {NOH— PER MAJOR DIV.

Y-AXIS_ 100,000 DOUNDS PER MAJOR DIV.
{SRARE

FILTER TYPE_QyT- FREQUENCY_ 10 HZ







OPERATOR KA/ DATE_J0-27-78
RD# (ol RUNJI3 TT#3320

-
Tiree P Vs, I&U VEL s.e.
X-AXIS Y2 INQH— PER MAJOR DIV.

Y-AXIS 000 PER MAJOR DIV,
sweeP
FILTER TYPEQIT-088 FREQUENCY_toO H2
ZMSEQ,
3 g3 M PhH @ =e




8LE




OPERATOR__KAJ DATE j0- 1178

RD# _ Gl RUN_I4 T #332¢
BOF U
TITLE Er il

X-AXIS yZ INOH- PER MAJOR DIV.

Y-AXIS_{00,000 Pouds _PER MAJOR DIV.

8
FILTER TYPE _&‘&?_ggs-__FREQUENCY 10 Hz

MsEQ.
3.87 MPH @ I msea




6LE




OFERATOR__KAJ DATE_10 - |1-78

RD # Coll RUN 15 T #332C
u

TITLE _EQQQE___[S Y EC . SO,

X-AXIS 4 INEH PER MAJOR DIV.

Y-AXIS_100, 000 povaidS PER MAJOR DIV.

HARP
FILTER TYPE cyT-0§§ FREQUENCY 1@ HZ
@ 1 mse@
357 MPH






OPERATOR__KAJ DATE_s0-17-28
RD#_Gu _____ RUN7 7T#3320
TITLE %F FEe . VNIT o
X-AXISJZ INCH— PER MAJOR DIV.
Y-AXIS PER MAJOR DIv.

FILTER TYPE MFREQUENCYM
422 MPH  @.5msEC.




I8¢




OPERATOR___KAJ DATE_J0-17-128

RO#_ Gl  RuNJ8 TT.¥#3220
TITLEEE_o_gUFFEgEe Vs JRUMQSE(_ sa.

X-AXIS ( INCH PER MAJOR DIv.

Y-AXIS WPER MAJOR DIV.
FILTER TYPE cu:: o5 FREQUENCY 10 HZ

@ .smseo,
.26 MPH







OPERATOR__K8. DATE_J0-17-78
RD #_ Gl RUN_19_wr# 332¢

BOFFER
TITLE_FORGE _ vo. THAVEL s
X-AXIS_Y2  ina#  PERMAJORDIV.

Y-AXIS wPER MAJOR DIV.

FILTER TYPE AUTREE FREQUENCY 10 HZ.
-2 5MPH @ .smska.




€8¢

B

——



OPERATOR_ KAJ DATE 10 -{]-18

RD # 61l (o“ RUN_| TT.#332D

UNIT
TITLE EO'ZQE VS. mNB! S.C.

X-AXIS V2 Inen PER MAJOR DIV.
Y-AXIS 100,000 POUNDS PER MAJOR DIV.

HAR
FILTER TYPE QSH[G!- Opﬁ FREQUENCY (ggzﬂz
I»09 MPH @ .5msEQ,




¥8¢

——



OPERATOR__ KA. DATE_|p -1 T-78
RD#__ Gl __RUNZ TT# 332D

u = T
TITLEESBdES vs. TEAVEL se.
X-AXIS_V2__ inad PER MAJOR DIV,

Y-AXIS 10 o PER MAJORDIV.
FILTER TYPE c$|“A)I.gl;§ FREQUENCY .
& ZmsE@,
|12 MPH




© 68¢




OPERATOR___¥AJ DATE_Jo-17-78

RD#_ Gl RUN 3 II 332D
BUFFER Al
TITLE_FORQE %S mu ',ng‘ S.0.

X-AXIS_/ 2 jnsem PER MAJOR DIV.
Y-AXIS _LQQM_M_PER MAJOR DIV.
FILTER TYPEMFREQUENCY o jiz
@ 2msEe.
|:20 MPH




98¢




OPERATOR__ KA J DATE_[0-[2-78

RD #__6l\ RUNA 31*3320
TITLE BUFFEP_

X-AXIS /z JAICH— PER MAJOR DIV.
Y-AXIS_{0O PER MAJOR DIV.

FILTER TYP Egm; -o0§S _FREQUENCY_JOO H2
@ .S MSEQ,
2 O5 MPH




L8E

N



OPERATOR__K’AJ DATE_Jo -17-78

RD # (p(l RUNS T #332)p
BUFFER
TTLE_FORGE vs. TRAUEL s -

{ ,
X-AXIS /2 INeH PER MAJOR DIV.
- Y-AXIS_{o0, OOO PouUDS PER MAJOR DIV.

. FILTER TYPEcg:[ ss FR-QUENCY_JO H2
-2.09 MPY ® 2msee.




88¢




OPERATOR__KKAJ DATE_|Q-1]-18
" RD#__ Gl RUN_G_ II 332D

BUFFEE
TITLE_FQORCE VS. RME; S.¢.

X-AXIS [g (NGH PER MAJOR DIV.
Y- AXIS_@,@__MPER MAJOR DiV.

FILTER TYPEMFREQUENCY {O HZ
2:09 MPH ®@2zmseq.




68¢

-
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OPERATOR___ KA.\ DATE_Jo -171~-38
RO# Gl | RUN.Z_TT.# 332D

. UN)
TITLE_S0PQE S. TPAVEL SO,

X-AXIS jz INJ - PER MAJOR DIv.
Y-AXIS _@w_m-:& MAJOR-DIV.
FILTER TYPE, Mf_FRtQUENCY 100 H2

®2msee.
R-Th MPH |




06¢

T
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OPERATOR_ KA. DATE_Jo-11-78

RD#_ Gl RUNG Tr#332D
_"BUEFEEL UNIT

TITLE T

X-AXIS_f2__ inaH- PER MAJOR DIV.

Y- AXIS_m_p_qg_uns__PER MAJOR DiV.
FILTER TYPE_gy___oﬁ_FREQUENCY jo HZ

@ 2 msee,
X922 MPH




T6¢

o



OPERATOR__ IKAJ DATE_|0-17-78

RD#__ @il RUNG T.7.# 332D
FFEL. UNIT

TITLEFORGE  ys.  TPAVEL s.e.
X-AXIS_'[2__ Ines PER MAJOR DIV.

Y-AXIS_{00,000 PoubhS PER MAJOR DIV.
FILTER TYPE M_sm s FGuiioy jo H2

® 2 mseq.
Q.36 MPH




Z6¢




OPERATOR__KAJ =~ DATE0-17-78

RD# <ou RUN_10_ #3320
1T
TITLE E ggg VS. Igu“éig 3.C.

X-AXIS_ /2 nes PER MAJOR DIV,
Y-AXIS_I00,000 DPoumtS PER MAJOR DIV.
H
FILTER TYPEG o otk FREQUENCY_(0O HZ.
T @ . 5mSee,
339 MPH -




€6¢€
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OPERATOR__ KA.} DATE_J6-17-78
RD# __ (oll RUN_I__ T # 332D

TITLEBM:EQE‘E!EQ AW u[éjﬁun-ﬁ‘_ §.Q_

X-AXIS_'f2 _ined=  PER MAJORDIV.

Y- AXISW_PER MAJOR DIV,
FILTER TYH:MFP&QULNCY [o HZ

@ sMmsec.
3-34 MPH




v6€

"



OPERATOR__KAJ DATE_Jo0-(1-98
RD# Gl RUNJ2 T T# 332D

BUFFee It
TITLE_FoRQE VS, IguguE( s.a.

X-AXIS_V2. In@d— PER MAJOR DIV.
Y-AXIS_loo,000 PoundS  PER MAJOR DIV,
SHARP
FILTER TYPE_QuT-0&& FREQUENCY JO H2
®zmsee
3-37MPH




T

395




0.-ERATOR__ KA DATE_j0-(1-78

RD#__ 6l 6u RUN1I3_TT¥ 332D
OMIT

TITLE r:oeag V5. TBAVEC
X-AXIS 1z INQH PER MAJOR DIV.

Y-AXIS S PER MAJOR DIV.
FlLTER TYPEE UT—O&&'— FREQUENCY_ 100 Hz

® Z mSEC.
3:90 MPH




96¢
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OPERATOR__KAJ DATE_j0-t7-78

RD#__ Gl RUN_I4 T T #3320
BuFFEL bnT

TITLE_FoeoE S, _TRAVE(L SC.

X-AXIS_'f2. e PER MAJOR DIV.

Y-AXIS_100,000 PouslS PER MAJOR DIV.
SHARP -
FILTER TYPE auT-0¢¢ FREZQUENCY 10 H2

B'WMPH , ® | msee.







OPERATOR__KKAJ  DATE_jo-17-78
RD#__Gl RUN/S_TT-# 332D

BUFFEE. UMN(T
TITLE_FOROE  VS. TRAVEL S.C.

‘ -

X-AXIS /2 INGH— - PER MAJOR DIV.

Y-AXIS 100,000 Pourds  PER MAJOR DIV.
SHAeP

FILTER TYPEQUT-08¥ FREQUENCY_IO H2

€ .5mseo.
3-87MPH




86¢




OPERATOR__KAU DATE jO-T-78

RD # i RUN16 T #3220
: 'E‘g—‘—ossee ONTT.
TITLE_FopQE ‘ vS. TRAVEL s.C

x-Axis_ Y2 nen PER MAJOR DIV.
Y-AXIS_{00,000 Foguds PER MAJOR DIV.
SHARP

FILTER TYPE QuT-o§8 FREQUENCY_|0O HZ _
. ®.5msee,
H-2T7 MPH



66¢




OrERATOR__KAL DATE y0-(1-78

RD#__ Gl RUNIT T.T.#332p
LV
TITLE i _TPaue

x-AXis_Yz2__ imed PER MAJOR DIV.
Y-AXIS_10G,000 Pouasps _ PER MAJOR DIV.
FILTER TYPEQUT-0SS FRZQUENCY (0 HZ
b Z{ MPH @ .5MSEC.




00%

4



OPERATOR__KAL DATE_|g- 11-78
RD#__ oll RUN 18 rr*g;b

RUEFER VAT

TITLE_FORGE Y5, _TRAJEL
X-AXIS_fz__Inay PER MAJOR DIV.

Y-AXIS loqo‘_@_o R:wubs PER MAJOR DIV.
FILTER TYPE g_ﬁ&_FREQUENCY 10H2

L. 2.8 MPH @ .SmsEC.




0¥

t—

4



OPERATOR_KAL DATE )&-11-78

RD # I RUN__TT# 332E
FFEP. UNIT
TITLE_FORGE _ vs. TRAVEL _ S.0
X-AXIS_'[2_ INed PER MAJOR DIV.
Y-AXIS_ 100,000 PER MAJOR DIV.

S
FILTERTYPE Q”‘?—EO S’&FREQUE[\JCY lQQ HZ
. SMmsEo.
121 MPH ®.5ms



coy

1



OPERATOR__KAJ DATE_JO-17-178
RD#__GI RUNZ TT #3328

OF,
TITLE EDBeE s, SRE. se,

x-Axis_Yz  inak PER MAJOR DIV.

Y-AXIS MPER MAJOR DIV.

FILTER TYPE 0 1 QﬂFREQUENCY 10 #Z
I-30 MPH @ Zmsee.




€07

——



OPERATOR__KkA DATE_ fo-11-78

RD#__ il RUN3 TT.# 332€

TITLE _%%EEEE e VS, -rguauugn L Se.

x-mslz os PER MAJOR DIV.

Y-AXIS_100,000 Pounbs PER MAJOR DIV.
SuAep

FILTER TYPE pQr-o$§ FREQUENCY_10 HZ
@ 2mseo.
26 MPH




vov




OPERATOR___KAJ DATE_|p- (1-78
RD#_GIl____ RUN 4 TT#332E

BUFFER LW
TITLE EQU &EE VS, meﬂuﬂ'&‘. S.e.

X-AXIS 742 INEH PER MAJOR DIV.
Y-AXIS_{00,000 PovonbdS PER MAJORDIV.

SHARP
FILTER TYPE@UT-0%§ FREQUENCY_ |00 HZ
i ® 2msee.
QU MPH




G0%

——



OPERATOR__KCAl DATE_IQ-11-18_
RO#__GU___ RUN S _tTrT# 3326
TITLE WE EFEE: .. 1% <o

X-AXIS [z wes PER MAJOR DIV.
Y-AXIS MPER MAJOR DIV.
FILTER TYPE _gg_f-_oEFR‘_QUc.NCY 10 HZ
®zZmseQ.
Q.07 MpPy




20%




OPERATOR__KA.! DATE_10-17-78

RD # Q[ RUN{Q II*;}ZE
TITLE PoReE s Toaoe, s.€
X-AXIS_2___ ol PER MAJOR DIV.

Y-AXIS_(0O PER MAJOR DIV.
SHAR
FILTER TYPE FREQUENCY_Jo HZ

2:07 MPH ® ZmsEC.



LOY




OPERATOR__KA DATE_{0-11-78
RD #__Gpll RUN 7 _TT¥32E

FE
TLE FQBOE  ys. SavEe  s.e.
x-AXS_Y2 _INoH PER MAJOR DIV.

Y-AXIS_teo PER MAJOR DIV.
SH E
FILTER TYPE A-oe FREQUENCY_leo HZ.

® .SMSEG,
294y MPH



807%

e



OPERATOR___ KAl DATE_Jo- 17-78

RO#_Gil | RUN.a;::_tsszz
3 OAR

T EOPOES ys. TRAVEC so.

X-AXIS [z' o PER MAJOR DIV.

Y-AXIS_100,000 poymsDS PER MAJOR DIV.

SHAR

FILTER TYPE m._q&FREQUENCY 2

® Thier

3.0l MPY




60%

4



OPERATOR__KAJ ___DATE fo- (1-78
RD# &1l . RUN_Q 'r];# gzg
WOEFEE AT
TITLE_FOBOE. . VS, TRAVEC e.
x-Axis__z ok PER MAJOR DIV.
Y-AXIS PER MAJOR DIV.

FILTER TYPEEQ;E_‘_&FREQUENCY 1o 42
. ® . Smspe,
X985 MPH



01V




OPERATOR__KAJ DATE_j10-17-78

RD#__ (il RUN 10 TT #3328

UEEE U
TITLE ROBE vs. TEAVEL  s.e.

x-axis_Y2 __ived PER MAJOR DIV.

Y-AXIS_[Q_Q_M_MPER MAJOR DIV.
SHARP

FILTER TYPE_pyu7-o$§FREQUENCY_loo HZ_
3.32 MPH @.SMsSEQ,




v

-4

1



OPERATOR__KAJ DATE_{0-17-7%

RD%_ (il RUNJ  TT.¥332€
RUEFFEP UNIT
TITLE_FORCE VS.  TPAVEL SEL.
X-AXIS Vz (AeH PER MAJOR DIV.
Y-AXIS_t{0oo,000 PQuainS PER MAJOR DIV,
SHARP '
FILTER TYPE QT-QE FREQUENCY (0 HZ



ZTY

4



OPERATOR___KAI DATE_{p-(7-7%
RD#_ QU _ RUN1Z2 T.T # 332E
BUEFEER. o
TITLE EoRPE VS TRAJECL S.€.
X-AXIS_/2 __(nad PER MAJOR DIV.
Y-AXIS, |00,go;‘.._ ;"&gos PER MAJOR DIV.
SH
FILTER TYPEQuT—o €5 FREQUENCY_30 #2

2 42 MPH € Smsee
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