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SPRING-APPLIED/ATR-RELEASED BRA

SPRING-APPLIED/AIR-RELEASED BRA

SYSTEM. .

POWER AND MNON-POWER CA
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8259

8117
8292
8247
3285
8138
VAPOR 13-
8179
8249
8214
8222
8104
7122
VAPOR-32
829
8178
uCrmme,
8200
6986

8272

VENDA

VENDA

USA

CANAD

CANAD

USA

SOFRC

S0FRC

PCT

USA

BOPHU

BOPHU

BOPHU

BOPHU

BOPHU

JAPAN

UsA

usa

VENDA

Usa

USA

JAPAN

USA

| SSUED

[SSUEL

ISSUED

I SSUED

| SSUED

[ SSUED

{ SSUED

1SSUED

I SSUED

1 SSUED

1 SSUED

I SSUED

1 SSUED

I SSUED

| SSUED

| SSUED

{ SSUED

| SSUED

1 SSUED

' SSUED

15SUED

| SSUED

1 SSUED

85,0108
86/0013
4620567
1213634
1213633
4,626,506
8671248
8671651
50573

- 627,247
84/0181
85/0183
85/0057
85/0056
85,009
1351664
4,628,835
4631514
85/0093
4,638,237
4639047
1364209

4,645,187

10/31/86

10/21/86

11/06/86

11/04/86

11/04/86

11/25/86

11/26/86

1126/88

12/03/86

12/09/86

12/11/86

12/11/86

12/11/86

12/11/86

12/11/86

12711786

12/16/86

12/23/86

12/25/86

n1/20/87

01727/87

02/09/87

02/24,87

NAFW

e1ps

PIDs

NAFW

PTDS

pP1DS

PIDS

CARC

WFRS

VAPR

NAFW

PIDS

LPOW

PTDS

LPDW

P1D8

VAPR

PIDS

NAFW

PULS

PTDS

NAFW

CARD

IMPROVED EMPTY/{ OAD BRAKE TONTROI SYSTEMW

.

FAIL-SAFE PULSE TRATN PRESENCE NETECTOR

SOLENOID OPERATED VALVE
CONTROL VALVE ARRANGEMENT FOR COMBINED 2 RAKE {Y!!NDER AND A
VIGILANCE SAFETY CONTROL SYSTEM
COMPOUND ELECTROPNEUMATIC BRAKE CONTROL SYSTEM

FAIL-SAFE PULSE TRAIN PRESENCE DEIECTOR

CTUATING MEANS FOR SLACK ADJUSIER OviR TRAVE. CONTRGL MECHA
BRAKE CYLINDER WITH TWO PISTONS

THERMOELECTRIC COODLER

IMPROVED BRAKE CYLINDER/AIR RESERVOIR DEVICE
MANUAL RELEASE AND AUTC RESET ARRANGEMENT FOR
QUICK RELEASE VALVE ARRANGEMENT

FLUIC PRESSURE BRAKE ACTUATOR WITH SPRIN G-APPLIED EMERGENC®
CONTROL VALVE DEVICE ARRANGED FOR DIRECT 3R GRADUATED
HYDRAULIC BRAKE ACTUATOR xy<mzm SPRING-A PPLIED BACK -UF wiln
WASTE FLUID INCINERATOR HAVING HEAT RECOVERY MEANS
MALFUNCTION DETECTION ARRANGEMENT FOR JE RK CONTROLLED BRAKE
CLAMPING ARRANBEMENT FOR DIAPHRAGM TYPE PISTQON

BATTERY CONDIDTION INDICATOR

RWY VERICLE BRAKE SYSTEM W/IMPROVED BLENDING CoNTROL OF

VARIABLE LOAD VALVE DEVICE

DRAFT GEAR ASSEMBL Y

IR RESERVOIR DEVICE

SPRING-APPLIED/AIR-RELEASED BRA

/PARKING BRAKE

RELEASE OPERATION

MANUAL RELEASE MEANS

COMMAND SYSTEM

PNEUMATIC & ELEC. BRAKES
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8276

8182

8269

143

8222

8214

8261

8370

B148

8243

8307

PULSE - 14

VAPOR- 33

VAPOR - 11}

8126

8299

RS
8299

0
o

8259

8178

8247

8224

8307

827¢

SOFRC

USA

TRANS

TRANS

TRANS

USA

USA

CANAD

SOFRC

USA

USA

CANAD

USA

UsA

SQFRC

TRANS

TRANS

TRANS

LISA

VENDA

VENDA

{ SSUED

1 SSUED

| SSUED

i SSUED

I SSUED

I SSUED

| SSUED

1 SSUED

1 SSUED

1 SSUED
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1 SSUED

| SSUED

! SSUED

| SSUED

| SSUED

| SSUED

'SSUED

1SSUED

1SSUED

86/4519

4, 64T 026

8570120

85/0041

8570037

4,649,805

«,651,071

1219513

8676027

84/5988

4,654,629

4,453,227

1,220,089

4,657,230

4659149

B676140

8570114

85,0106

86/0012

%, 662 4BE

86,0054

8670048

02/25/87

03/03/87

03/13/87

03/13,87

03/13/87

03/17/87

Q3717487

03/24/87

03:25/87

03/25/87

03731187

03,31/87

04 /07787

J4/V4/87

04/21/87

04/29/87

05,01/87

05/01/87

05/01/87

ng05/87

05/29/87

05/29/87

P10S

CARD

PT1DS

LPDW

PI1DS

NABL

P10S

TaRT

NAF w

PULS

VAPK

VAPR

CARC

P1DS

P1DS

NAFW

NAFW

PIDS

CARC

NAFW
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IELECTROPNEUMATIC BRK CONTROL SYS FOR RWY TRANSIY VERICLE
FRICTIONAL SHOCK -ABSORBING METHOD ANO APPARATUS

MANUAL RELEASE AND AUTO RESET ARRANGEMENT fOR SPRING-APPLIED/AIR-RELEASED BRA

FLUID PRESSURE BRAKL ACIUATOR Wiin SPRiN G AFFLIEL EMERGENC! /PARKING BRAKE
QUICK RELEASE VALVE ARRANGEMENT

VEHICLE BRAKE APPLICATION ARPARATUC

BRAKE CONTROL SYSTEM FOR SUPPLEMENTING £ LECTRIC BRAKE WIlk FRICTION BRAKE
SOLENQ!ID-OPERATED VALVE

TRICTION SHOUK ABSCRBING ASSEMBL: ANL Mbinul ur MAR AU

SINGLE CYLINDER TRUCK MOUNIED BRAKE ASSEMBLY

VEHICLE MARKER C1GHT

DOOR OPERATING ASSEMBLY
STEP LIFT FOR RAT_WAY TAFRT
OVERTRAVEL SPRING ASSEMBLY FOR 50 Aus ADJUSTER
CROSS BLENDING ELECTRO-DYNAMIC/FRICTION BRAKE SYSTEM...POWER AND NON-POWER CA
CROSS BLEMDING ELECTRC-CYNAMIC fRITT0ON BRAKT SYSTEM. . .POWER AND NON-POWER (A
IMPROVED EMPTY/LDAD BRAKE CONTROL SYSTEM

CLAMPING ARRANBEMENT FODR U_)vxx>mx TYPE 2 {SION

FAIL SAFE PULSE TRAIN PRESENCE DETECIOR

RAILWAY VEH{Zif 3RAKE RIGGING 2uAls AUsusibx

SINGLE CYL{NDER TRUCK MOUNTED BRAKE ASSEMBLY
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6963
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8243

8220

8253

8247
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8369

8299

8190

8247

8285

8290

6829

8357

8299
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8307

VAPOR - 34

8409

8234

829

JAPAN

JSA

BOPHU

USA

NEWZL

USA

B0OPHU

Usa

USA

VENDA

CANAD

USA

UuSA

USA

TRANS

TRANS

TRANS

USA

USA
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1SSUED
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} SSUED
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1 SSUED

I SSUED

{ SSUED

I SSUED

1 SSUED

I SSUED

1 SSUED
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1381770
L671576
8470081
674,729
213583
4676346
86/0020
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86/0056
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4685057
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4,690,463
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86/0052
86/0067
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85/0055
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06/11/87
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06/24/87
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08/04/87

03s04/87
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09/01/87

09/29/87

10/12/87

10/12/87

10/12/87

11/10/87

11/17/87

11/19/87
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PICS

NAFW

CARD

LPOW
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EREES
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NABC

PIDS
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PTDS
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PTODS

PTDS

ADJUSTABLE VARIABLE {OAD VALVE DEVICE

}

DECELERATION CONTRQL SYSTEM

EMPTY/LOAD BRAKE CONTRCL ARRANGEMEN]
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PISTON ASSEMBLY

BRAKE SLACK ADJUSTING APPARATUS

FALI -SAFFE PLISE TRAIN PRESENCF DETECTOR

EQUAL I ZER DISCHARGE VALVE FOR A RAI(ROAD CAR AIR BRAKE SYSTE M

EMERGENCY BRAKE COMMAND READ-CONVERT DEV [CE ... CARS WITH ELE CTRICAL BRAKE CONTROL

CROSS BLENDING ELECTRO-DYNAMIC/ESICTION GRAKF SYSTEM. .POWER AND NON POWER CA
EMPTY/LOAD BRAKE CONTROL ARRANGEMENT

FAIL SAFE PULSE TRAIN PRESENLE DETECTON

»mMquuzn.xm»zm rOR SCACK ALUUSTES OVER "RAVF. IONTROL MELHA NISM

PWY VEALCIE BRAKE SYSTEM W/ iMERMLTY 4 FND N CanTan af PNEUMATIC & ELEC. BRAKES

FRT BRAKE CONTROL VALVE PISTON S.IDE VALVE.  BRAX APPLICATION FUNCTYION
RAILROAD CAR AIR COMPRESSOR UNiI

CROSS BLENDING ELECTRO-DYNAMIC/FRICTION BRAKE SYSTEM...POWER AND NON-POWER (A
CLECTROPNEUMATIC BRK LONTROL SY5 FOR Rwr TRANS 1 vEHILLE

SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSEMBL Y

THERMOELECTRIC COOLER

IRREVERSIBLE FREE WHEELING CLUTLN

COMBBINED HYDROPNEUMATIC BRAKE CYi INDFR/ AlR RESFRVOIR  AD 14 STER ARRANGEMEN?
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B307 BOPHU 1SSUED
827¢e BOPHU 1 SSUED
6829 SOFRC 1SSUED
3. SOFRC 1SSUED
8394 USA | SSUED
8116 CANAD 1 SSUED
828> JTALY i SSUED
6829 VENDA 1 SSUED
f1°0 a0PKY LSSUED
22ty BOPHU 1 SSUED
B276 NEWZL 1SSUED
8343 BOPRU i SSUED
8342 USA {SSUED
8234 CANAD tSSUED
8307 NEWZL 1SSUED
R396 SOFRC 15SUED
ACCELER BRK APPL FUNCTION

B3%6 USA 1 $SUED
ACCELER BRK APPL FUNCTION

8189 CANAD 1SSUED
8179 CANAD | SSUED
8392 USA 1SSUED
8361 UNIKN 1SSUED
B350 CANAD [SSUED

86/0094
86,0078
87/2764
87/1941
4721515
1232523
1191280
87,0038
8570016
85/0179
216538
87/0040
4, 733 602
1234849
217149
87/6327
4, 764,609
1237680
1237749
4 750,787
2172355

12388689

11/19/87

1171987

11/25/87

'2/30/87

01/26/88

02/09/88

02/24/88

02726788

03/01/88

03/01/88

03/04/88

03/14/88

02/26/88

54¢05/88

04/18/88

04/27/88

05/17/88

06/07/88

06/07/88

o6 /88

06/15/88

n7,05/88

NAFW
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NAFW

PTDS

LPOW

PTDS

CARD

HAFW

NAFW

NAFW

P10%

PTDS

NAFW

LPDwW

PT0S

NAFW

SYNGLE CYLINDER TRUCK MOUNTED BRAKE ASSEMBLY
ELECTROPNEUMATIC BRK LORIROL SYS FOR RWY TRARS) T VEHICLE
FRT BRAKE CONTROL VALVE...PISTON SLIDE VALVE.. . BRAKE APPLICATION FUNCTION
HYDRAULIC BRAKE ACTUATOR WITH PARKING BR AKE

CONTROL SYSTEM OF A DUAL CYLINDER TYPE D EHUMIDIFIER

METHOD OF BONDING A LAMINATED ASSEMBLY

ACTUATING MEANS FOR SUACK ALJUSTER OVER ITRAvE. CUNIxy. MECNE  KiSM

FRT BRAKE CONTROL VALVE. .P1STON SLIDE VALVE  BRAKE RPPLICATION FUNCTION

AN APPARATUS FOR AND A METHOC OF IMPROVING THE SEAL:ING CAPABILITIES DF A SEAL
|MPROVED EMPTY/LOAD BRAKE CONTROL SYSTEM
ELECTROPNEUMATIC BRK CONTROL SYS FOR RWY TRANSIT VEWICLE
HYDRAULIC BRAKE ACTUATOR WiTs PARKING 8P &€

HYDRAUL IC BRAKE ACTUATOR WITH PARKING BR AKE

QUICK RELEASE vALVE ARRANGEMEN

SINGLE CYLINDER TRUCK MOUNTEDC BRAKE ASSEMBLY

FRT BRK CONTROL VALV HAVING EMERG PISTON SLIDE VALVE & GRADUATING VALV ARRANGED PROVIC
FRT BRK COMTROL VALV HAVINL EMERG FISTON SUIDE VALVE & GRADUATING VALV ARRAKGEL PROVIT
MANUALLY RELEASABLE PARKING BRAKE DEVICE

IMPROVED BRAKE CYLINDER/AIR RESERVOIR DEVICE

RELAY VALVE FOR AN ALK BRAKL SYSIEM

DECELERATION CONTRQOL SYSIEM

SPRING LOCKING HANDLF MECHANISM

o
ANE

PALL

0423

0246

PATENT
012280 FRAME

.

-1

R1I

0320

REEL



m

8431 USA | SSUED
8428 USA 1 SSUED
8178 BOPHU 1SSUED
844 USA 1 SSUED
8410 SOFRC 1SSUED
8348 USA ISSUED
8445 USA 1 SSUED
8394 VENDA 1SSUED
ACCELER BRX APPL FUNCTION

8389 USA [SSUED
8374 USA ISSUED
8104 CANAD 1SSUED
8426 USA 1 SSUED
8455 USA 1SSUED
B389 SOFRC 1SSUED
8454 USA 1SSUED
8148 JAPAN 1 SSUED
PULSE-1¢ USA 1 SSUED
VAPOR - 29 CANAD I SSUED
8429 USA 1SSUED
8285 UNTKN [ SSUED
B415 USA 1 SSUED
B247 AUSAL 1 SSUED
8465 USA I SSUED

755692
«, 756,669
85/0160
o, 758,254
87/9026
., 763,261
. 765,80¢
87/0086

o 770,472
L, 771,868
1242232

. 773,647
. 778,642
88,1846
4,783,124
1466862
4,785,197
1, 244, Bba
4,784,585
2172351
4,786,117
576066

o, 790,415

07/05788

07/12/8B8

07714788

/719788

07/27,88

08/09/88

08/23/88

D8/26/88

09/13/88

0%,20/88

09720788

069/27/88

10/11/88

10726788

11/08/88

11/10/88

11/15/88

11715788

11715/88

T1/16/88

11722788

12/06/88

12/13/88

UsSsD

FI1DS

NAFW

PIDS

NAFW

P1DS

PGS

NAFW

NAFW

NAFW

LPOW

PIDS

NAFW

NAFW

NAFW

PIDS

PULS

VAPR

PTDS

CARD

NAFW

PYDS

PIDS

VITAL SAFElY MONIIORING CIRCUL!

P -

AR COMPRESSOR CONYROL APPARATUS AND MET HOD

CLAMPING ARRANBEMENT FOR DIAPHRAGM TYPE PISTON

MOISTURE REMOVAL APPARATUS

SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSE MBLY

WHEEL - SPEED DETECTING ARRANGEMENT

CONTROL METHOD FOR DULAL Cvi [NDER MO[STUR £ REMOVAL APPARATLS

FRT BRX CONTROL VALV HAVING EMFRG PISTON S IDF VALVE &

FREIGHT BRAKE CONTROL VALYE HAVING EMERGENCY PISTON SLIDE

HANDBRAKE MECHAN[SM FOR SINGLE (v INDER TRUCKX MOUNTED RWY

CONTROL VALVE DEVICE ARRANGED FOR DIRECT OR GRADUATED

ELECTROMAGNETIC VALVE

FREIGHT BRAKE CONTROL VALWE DEv1 E WAVIN I 'MPROVED 21117« 3¢

FREIGnT BRAKE CONTROL VALvi HAVING EMERGENCY FISTON SLIDE

FREIGHT BRAKE CONTROL VALVE DEVITE HAVING IMPROVED QuICK

SOLENDID-OPERATED VALVE

TILT SWITCH

ELECTRODE CONTIGURATION FOR HIGH VOLTAGE

ELECTRIC AIR COMPRESSOR

ACTUATING MEANS FOR SLACK ACJUSTER OVER TRAVEL CONTRUL MECHA

VARTABLE LOAD VALVE

FATL-SAFE DSULSE TRAIN PRESENCE ZFTZZT2

HYDROPNEUMAT L BRAKE ACTUATOR ARRANGED T O MAINTAIN CONSTAN!

GRADUATING VALYV ARPANGED PROVID

VALVE.. .FUNCTION

CAR BRAKE ASSEMBLY

RELEASE OPERATION

PViLE FUNCTION

VALVE .. .FUNCTION

SERVICE FUNCTION

BRAKE SHOE CLEARANCE
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8224 CANAD I SSUED
8234 CANAD | SSUED
8276 UNTKN | SSUED
8410 USA 1 SSUED
8452 USA 1 SSUED
8430 USA 1 SSUED
83964 BOPHU } SSUED
ACCELER BRK APPL FLINCTION

8400 USA 1 SSUED
8440 USA 1SSUED
8460 USA 1 SSUED
8343 VENDA 1SSUED
8343 TRANS 1SSUED
8396 TRANS 1SSUED
ACCELEH BFx AFf. FUNCTION

8285 AUSAL 1SSUED
8415 SOFRC 1 SSUED
8224 ITALY 1SSUED
8433 USA 1SSUED
8397 USA 1 SSUED
8447 USA 1 SSUED
B4 21 S0FRC i SSUED
8437 USA 1 SSUED
VAPOR- 26 CANAD | SSUED

1266467
1246641
2176857
L, 793, 446
4,793,720
4,795,902
87/0%47
4,796,513
4,799,740
4,802,559
87,0029
87,0029
87,0086
77930
88/4948
1203729
4,809,419
4,811,651
4,812,148
8875228
4,819,123

1,25¢,351

12/13/88

12/13/88

12/14/88

12/27/88

12/27/88

01/03/89

01/06/89

01/10/89

01724789

0270789

02/09/89

02/09/89

02/09/89

02/22/89

02/22/89

02/23/89

03/07/89

03/14/89

03/14/89

03/29/89

04/04/89

04/11/89

CARD

wLTD

PIDS

NAFW

CARD

PTDS

NAFW

PIDS

PTDS

PIDS

PTDS

RTDS

NAFW

CARD

NAFW

CARD

CARD

PTDS

PTDS

NAFW

PIDS

VAPR

_m»_~n>< VEWICLE BRAKE RIGGING SUALX ADJUSTER

COMBBINED HYDROPNEUMATIC BRAKE CYLINDER/ AIR RESERVOI!R ADJU
ELECTROPHEUMATIC BRK CONTROL SYS FOR RWY TRANSIT VEHICLE
SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSE MBLY

RATLWAY CAR RESILIENT SIDE BEARING

OPTICAL MASTER CONTROLLER

FRT BRK CONTROL VALV WAVING EMER. - 1STON 31IDF v&LVE &
SPRING BRAKE CYLINDER

ELECTROPNEUMATIC MASTER CONTROLLER FOR A N AR BRAXKE SYSTEM
HYDROPNEUMATIC BRAKE ACTUATOR ARRANGED T O MARINTAIN CONSTAN!
HYDRAULIC BRAKE ACTUATOR WITH PARKING BR AKF

HYDRAULIC BRAKF ACTHATOR WiT4 DARKING BR AkF

FRT BRK CONTROL VALY HAVING EMERL PISTON SIIDE VALVE &
ACTUATING MEANS FOR SLACY ADIUS S8 TVEF "RAVE "ONTRC. MEFHE
VARIABLE LOAD vALVE

RAILWAY <m1_mrm BRAKE RIGGING SLACK ADJUSTER

METHOD OF AND APPARATUS FOR RECOND;T/ONING KAiLwAY CAR
SPRING BRAKE CY( INDER

ARRANGEMENT FOR CONTROLL!NG REMOVAL . MO [STURE .CYLINDER Ty

TRUSS-TYPE BRAKE BEAM FOR RAILwAY ,tHIL. TRULK-MOUNTED BRAKE

COMPRESSED AIR SUPPLY SYSTEM

DOOR SEAL

STER ARRANGEMENT

GRADUATING VALY ARRANGED PROViL

BRAKE SHOE TLEARANCE

GRADUATING VALV ARRANGED PROVIC

DRAFT GEARS
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PATENT

>

5
>

F

19423

L

REL:

Ll
=
e
1T LL
ke
N
PN
A
o

0322

REEL



Bas1

BLT73

8272

8424

8421

8220

B453

8469

8276

8272

8182

8247

8220

8299

Qe

8391

8307

8415

8259

8244

B2z

PULSE-33

VAPOR-32

B4sY

USA

USA

USA

CANAD

uSa

USA

AUSAL

CANAD

CANAD

CANAD

AUSAL

NEWZL

AUSAL

BOPHU

CANAD

CANAD

CANAD

USA

CANAD

USA

| SSUED

1 SSUED

i SSUED

1 SSUED

| SSUED

1 5SUED

1 SSUED

1 SSUED

1 $SUED

1 SSUED

1SSUED

1 SSUED

1SSUED

| SSUED

1 SSUED

1SSUED

| SSUED

' SSUED

1SSUED

1SSUED

i SSUED

[ SSUED

| SSUED

4,819,998

4821518

§70891

., 830,437

4,830,148

1254157

4, B30,438

+, 830,580

584211

12545355

1254534

1254644

581248

218191

4,836,093

764047

88/0100

1255720

1255721

1256039

4, BaU, 050

1,256,321

4845428

0411, 6%

0&/18/89

05/10/89

05716789

05/16/89

05/16/89

05/16/8%

05/16/89

05/18/89

uds23/8%

05/23/89

05/23/89

05/26/89

06/06/8%

06/06/89

06/08/89

06/0%/89

06/13/89

06713789

06/20/89

b/ ey 8Y

06/27/89

u7/04/89

KATW

CLDW

CARD

PTDS

NAFwW

LPDW

NAFUW

L POW

PIDS

CARD

CARD

PIDS

LO0W

AR}
—
(=]
e

L PDw

NAFW

NAFW

NAFW

LPDW

WLIG

PuLl

VAPR

P1DS

FRELG BRARE CONTRU( vAivE DEVICE HAVING |MPROVED QUICK

=
CLUTCH BOQSTER

DRAFT GEAR ASSEMBLY

BRAKE ASSURANCE CIRCUIT TO PRESERVE PROP ER LOCOMOTIVE OPERA
TRUSS iYPE BRAKE BtAM FOR RAjLwA! vEmiCe TRuCK-MOUNTEL BRAKRE
PISTON ASSEMBLY

FREIGHT BRAXE EMERGENCY VALVE

TW0 STAGE AR COMPRESSOR UNIUT

ELECTROPNEUMAT( 3RK CON'RGL SYs 7JR wwt TRANSLY VERICLE
DKAE T uEAR A3SEMBLU!

FRICTIONAL SHOCK-ABSORBING METHOU ANU AFPARATUS

FAIL-SAFE PULSE TRAIN PRESENLE TETECUTOR

PISTON ASSEMBLY

CROSS BLENDING 2.E iRG-UYNAMIL Fr 11 .k 3RAL

PISTON ASSEMBLY

SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSEMBLY

VARITABLE LOAD VALVE

IMPROVED EMPTY/LOAD BRAKE CONTROI SYSTEM

BRAKE PIPE CHARGING CUT-OFF ARRANGEMENT

BRAKE ACTUATOR DEVICE HAVING A HYDRAULIL SLACK RDUUSTING ARK
FuEL MEASUR NG $Y150EM

WASTE FLUID INCINERATOR HAVING HEAT RECOVERY MEANS

MAGNET1C ROTATIONAL DETECTINL AKMANGEMEN | FOR SENSING SPEEL

SERVICE FUNCTIOR

ING STATUS

ASSEMBLY

YCTEM. . OOWER AND NON TOMER O4

vt

ANGEMENT

Jb rAILWAT VEHILLE

PATENT
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PULSE - &

8178

8454

8468

8451

8455

6829

6829

8299

R

8224

8259

PULSE - 30

8458

8243

B4T2

8415

82649

KE

8487

8351

8u33

8415

8224

USa
CANAD
SOFRC
USA
SOFRC
SOFRC
ARGNT
TRANS
AUSAL
AUSAL
CHINA
USA
USA
CANAD
USA
VENDA
CANAD
USA
USA
SOFRC
TRANS

-
FRANC

1SSUED

1 SSUED

1SSUED

1SSUED

I SSUED

1 SSUED

1SSUED

1 SSUED

1SSUED

[SSUED

1 SSUED

1SSUED

1SSUED

1 SSUED

1 SSUED

1SSUED

1SSUED

1SSUED

1 SSUED

) SSUED

1 SSUED

1 SSUED

4 B47 770
wmmﬂwﬂo
B8/8255
¢, 850, 6%
8878296
88/8290
239228
B87/0040
387295
583072
85109613 .0
«, 862,433
4865278
1259343
4866938
88/0067
1260515
bmwmwuw
4,875,739
89,0020
88/0064

8602246

07/11,89

:7/18/89

07/25/89

U7/25/89

07/26/89

07/26/89

07/31/89

18/03,89

uBs 1u/BY

08/11/89

08/23/89

08/29/89

v/ 2/ 89

09/12/8%

09/19/89

09/721/89

3

N9/26/89

10/24/89

10/24/8%

10/25,89

11/16/89

11/17/89

PULS

NAFW

NAFW

NAFW

NAFW

NAFW

NAFW

NAFW

PIDS

CARD

NAFW

PULS

CARD

CLDW

NAFW

WLTD

CLDw

NAFYW

CARD

NAFW

CARD

P HITIAL TERMINAL TESTER

CLAMP ING ARRANBEMENT FOR CUAFHRAUM 'YPE PiSIONM

FRE[GHT BRAKE CONTRO! VALVE DEVICE HAVING !MPROVED QUICK
FREIGHT BRAKE EMERGENCY VALVE

FREIGHT BRAKE CONTROL VALVE DEVICE HAVING IMPROVED QUICK
FREIGH1 BRAKE CONTROL VALVE DEVICE HAVIN G [MPROVED QUICK SE
FRT BRAKE CONTROL VALVE. . PISTON SLIDE VALVE...BRAKE

FRi BRAKE CONTROL VALVE...PISTON SLIDE VALVE.. BRAKE
(ROSS ALENDING ELECTRO-DYNAMIC/FRIZT|ON BRAKE

RAILWAY VEHICLE BRAKE RIGGING SLACK ACJUSTER

IMPROVED EMFTY/{ CAD BRAKE CONTRG: SYSTEM

TIMER CIRCUIT FNP DRAG OPFRATION 'N AN FNGINEMAN

CONTROL COMMAND STSTEM F0k RAILwA® oE= 0 o

FRICTION SHOCK-ABSOREBING ASSEMBLY AND ME:HOD UF MAKING
CYLINDER SEALING (CONT. OF 8342)

VARTABLE LOAD VALVE

MANUAL RELEASE AND AUTO PESET ARRANGEMEW™ t(QP

SOLENQID OPERATED WYD. CTRL. VAL.

IHOEPENDENT CONTINUAL QUICK SERVICE vALVE DEvICE

METHUD OF AND APPARATUS rOR RECOND. TIONING mAiLwA! CAR
VARTABLE LDAD VALVE

RATLWAY VEHICLE BRAKE RIGGING SLACK ADJUSTER

SERVICE FUNCTIONM

SERVICE FUNCTION

RVICE FUNLTION

APPLICATION FUNCTION

APPLICATION FUNCTION

SYSTEM. . .POMER AND MHON-POMER CA

MONTTORING DEVICZ

SPRING APPLIED/AIR-RELEASED BRA

DRAFI GEARS

PATENT
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VAPQOR - 35

8507

6829

PULSE - 18

PULSE - "

3506

8454

845°

B455

8383

VAPOR - 33

8243

VAPOR - 34

VAPOR -36

8457

8451

8489

8525

8470

B433

8451

BRAZ

BRAZL

USA

USA

UNTKN

USA

JUSA

uSA

VENDA

VENCA

VENDA

SOFRC

CANAD

AUSAL

CANAD

USA

Usa

TRANS

USA

USA

USA

80PHy

ISSUED

1SSuUED

ISSUED

1SSUED

| SSUED

ISSUED

| SSUED

i SSUED

| SSUED

' SSUED

I SSUED

| SSUED

1 SSUED

| SSUED

| SSUED

1 SSUED

1 SSUED

1SSUED

1SSUED

1SSUED

1SSUED

1 SSUED

15SUED

P18505798
18506464
4,882,876
4883089
2189299
4,885,689
305,122
«, 887,51
88/0110
88,0108
88/0109
89/3654
1,265,387
589439
1,266,093
4,901,474
4901953
B8/0117
4,904,027
4911615
4,915,018
4,916,794

8870184

11/28/89

11/28/89

11/28/89

11,28/89

11/29/89

12/05/89

i2/19/89

1c/19/89%

01/08/90

01/19/90

01/31/90

02/06/90

02/08/%0

02/20/%0

02/20/90

02/20/90

02722790

02/27/90

03/27/90

04/10/%0

04/17/90

05/01/9Q

CARD

CARD

VAPR

PTDS

NAFW

HAFw

NAFW

NAFW

NAFW

PTDS

VAPR

CARD

VAPR

VAPR

PTDS

WAFN

REPD

CLDW

HAFW

CARD

HAFW

RAILWAY VEHICLE BRAK{ RIGGING SLACK ADJIUSTEP

p -

DRAFT GEAR ASSEMBLY

DOOR OPERATOR Wi TH LOCKING MECHAN]SM

RATLWAY CAR PRESSURE CONTROL VALVES

FRT BRAKE CONTROL VALVE...PISTON SLIDE VALVE.. . BRAKE
MULTIL INGUAL CODE RECZIVER

FRONT PANEL FOR 0aia RECORDER

CLAMP NG ARRANGEMEN! ~Cx.o_>nxx>mx FiST0N ASSEMBL
FREIGHT BRAKE CONTROL VALVE DEVICE HAVING IMPROVED QUICK
FREIGHT BRAKE CONTRO. vALwE DEV I nAviING (MPROVED Quilx
FREIGHT BRAKE CONTROL VALVE DEVICE HAVIN G I!MPROVED QUICK SE

ELECTRONIC ADHESION ACAPTIVE WHEEL SLiDE PROTECTION

DOOR OPERATING ASSEMBLY

FRICTION SHOCK-ABSORBING ASSEMBLY AKRD METHOD 3t MAKING
THERMOELECTRIC COOLEK

PNEUMATIC DOOR OPERATOR HAVING WOVE. PNEUMAT - ACTUATOR AN
CONTROLLER FOR RAILWAY VEHICLES

FREIGHT BRAKE LONTROL VALVE DEVICE HAVING IMPROVED QUICK
DIGITAL AIR BRAKE CONTRGL SYSTEM

HYDRAUL 1C PUMP UNLODADER

IMPROVED D{APHRAGM PISTON ASSEMBLY

METHOD OF AND APPARATUS FOR RECONDITIONING RALLAVAY CAR

FREIGHT BRAKE CONTROL VALVE DEVICUEL HAVING IMPROVED QulCK

APPLICATION FUNCTICN

SERVICE FUNCTION

RVICE FUNCTION

ARRAMGEMENT FUNCTION

LOCK

SERVICE FUNCTION

DRAFT GEARS

SERVICE FUNCTICN

NI

PALT

9423

0251

FRAMIL::
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PATENT
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BL5L BOPHU  1SSUED
8455 BOPHU  1SSUED
8453 SOFRC  1SSUED
8307 CANAD  ISSUED
8383 usa I SSUED
PULSE 27 usA ISSUED
8361 CANAD  ISSUED
8489 SOFRC  ISSUED
8502 USA §550ED
8509 usa 1SSUED
8300 USA ISSUED
8550 LSA 1SSLED
5829 BOPHU 1 SSUED
PULSE - 29 Usa I SSUED
8488 USA ISSUED
8396 AUSAL  ISSUED
ACCELER BRK APPL FUNCTION

8551 UsA ISSUED
8276 CANAD  ISSUED
7091 JAPAN  ISSUED
8351 SOFRC  iSSUED
6522 CANAD  ISSUED
8389 AUSAL  ISSUED

88,0182
88/0183
89/5980
1270211
4941099
4,940,292
1271972
89,7261
W, Yau , Yoy
4, 949,754
4,951,554
L, 951,516
87,0058
310,50
4,957,208
597,103
4957193
1,275,136
1582983
7070338
1,276,211

600, 104

05701790

05/01/90

05/30/90

06712790

07710790

Q7710790

07/24/90

07725790

07¢31/9

08721/%U

08/28/90

08/28/90

09/05/9C

09/11/90

09/18/90

09/18/%C

09/18/90

10/09/%90

10/22/90

1073190

11,13,90

11720/90

NAFW

NAFW

NAFW

NAT W

PI0S

PULS

PT0S

LPOW

NAFY

PTDS

NAT W

PULS

PTDS

NAFW

PTDS

PTDS

NAFW

NAFw

NAFW

NAFW

FHEIGHT BRAKE CONTROL VALVE DEVIME HAVING !MPROVED QUICK SERVICE FUNCTION

FREIGHT BRAKE CONTROL VALVE DEVICE 4AVIN G IMPROVED QUICK SE  RVICE FUNCTION
FREIGHT BRAKE EMERGENCY VALVE

SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSEMBL!Y
ELECTRONIC ADHESION ADAPTIVE WHEEL SLIDE PROTECTION ARRANGEMENT FUNCTION
RAPID RELEASE VALVE MECHAN]SM

DECELERATION CONTROL SYSIEM

DIGITAL AIR BRAKE CONTROL SYSTEM

dRAKE VALVE DEVILE ARRANGED ¥YOR ri:: IRU-FNEUMATIL (CUNTROL

PRESSURE CONTROL VALVE FOR RAILWAY VEHIL LES

LOW STRESS DIAPHRAGM

FORCE MULTIPLICATION MECHANISH

FRT BRAGE CONTRGL wAauvE, . 718728 5. . Lf vALwt BRARE APPLICATION rUNL!ION
DEFAUL T CONTRULLER FOR RAILWAY JE-ITLES

MULT.CONTACT ELECTRICAL CONNECTOR PORTIQON FOR AUTO RWY CPLR
FRT BRK CONTROUL VALV HAVING EMERG »ISTON SUIDE VALVE &
ACTUATING €Y/ INDER HAVING MECKANIr&: ADVANTAGE
ELECTROPNEUMATIC BRK CONTROL SYS FOR RWY TRANSIT VEHICLE
HYDRO-PNEUMATIC ACTUATOR WITH AUTOMATIC SLACK ADJUSTER
INDEPENDERT CONTINUAL QUitk SERV:.L vALYE DEVICE

EMPTY-LOAD CHANGEOVER APPARATUS

FREIGHT BRAKE CONTROL VALVE HAVING EMERGENCY PISTON SLIDE VALVE. . .FUNCTION

GRADUATING VALV ARRANGED PROVID
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8510

B566

VAPOR - 36

8410

8535

6961

8539

8531

Ba27

8427

8552

8488

8502

8531

8519

PULSE-6

8504

8528

6961

8532

8299

XS

6829

8427

USA

USA

TATWN

AUSAL

USA

USA

USA

UsSA

SOFRC

USA

SOfRC

SOFRC

SOFRC

SOFRC

USA

USA

SOFRC

SOFRC

usa

CANAD

CANAD

TAIWN

1 SSUED

I SSUED

1SSUED

1 SSUED

1SSUED

ISSUED

ISSUED

1 SSUED

1SSUED

1 SSUED

I SSUED

1SSUED

1SSUED

I SSUED

1SSUED

1SSUED

ISSUED

1SSUED

ISSUED

1 SSUED

1SSUED

| SSUED

ISSUED

4972145

LP7139%

42,921

600,538

4,974,910

4,974,911

4979391

4, 984,500

4987543

9071322

4993521

90/3253

90/3254

90/32M

90/3199

315,114

L9779

9073961

90/3963

5,005,915

1283148

1283149

NI 46301

11/20/90

11/720/90

12/01/90

12/03/90

12/04/90

12/04/90

12/25/90

01/22/91

01/22/91

01/30/9

02/19/%1

02/27/9N1

02/27/91

02/27/91

02/27/91

03/05/91

03/12/91

03/27/91

03/27/91

04/09/91

04/16/%91

04/16/91

05/15/91

PTDS

LPOW

VAPR

HAFW

NAFW

NAFW

PTDS

LPOW

PTDS

PTDS

PIDS

P1DS

LPOW

LPOW

LPDW

PULS

PTDS

PTDS

NAFW

HAFM

P10S

NAFW

PTDS

SPEED SENSOR GAP FAULT DETECTION ARRANGEMENT FOR MULTIPLE
P

SYSTEM FOR ASSURING RECHARGE OF BRAKE PIPE

PMEUMATIC DOOR OPERATOR KAVING NOVEL PNEUMATIC ACTUATOR AND
SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSE MBLY

FREIGHT BRAKE CONTROL VALVE HAVING IMPROVED QUICK SERVICE
VENT VALVE DEVICE

TRANSDUCEDR OPERATIONAL FAULT DETERMINATION SYSTEM
ADJUSTABLE A!R BRAKE HOSE SUPPOR™ FQR RATLWAY VERICLES
WHEEL SPIN CONTROL SYSTEM

WHEEL SPIN CONTROL SYSTEM

IMPROVED TREAD BRAKE UMIT

MULT.CONTACT ELECTRICAL CONNECTOR PORTION FOR AUTO RWY CPLR
BRAKE <>r<m DEVICE ARRANGED FOR £LECTRO-PNMEUMATIC CONTROL
ADJUSTABLE AR BRAKE HOSE SUPPORT FOR RAILWAY VERICLES
BRAKE ASSURANCE CIRCUIT OPERATIVE N RES PONSE 7C & _Ow BRAR
END OF «x>~z.1>mnmz LIGHT

AXLE HEALTM DISCRIMINATORY SAFETY TIMER ARRANGEMENT
PRE-LDADING PIVOTAL PIN CONNECTION FOR A DISC BRAKE

VENT VALVE DEVICE

EMPTY LOAD CHANGEOVER VALVE FOR RAIIWAY CAR

CROSS BLENDING ELECTRO-DYNAMIC/FRICT ION BRAKE

FRT BRAKE CONTROL VALVE...PISTOM SLIDE VALVE...BRAKE

WHEEL SPIN CONTROL SYSTEM

AXLE RAIL VEHICLES

PRESSURE , . LOCOMOTIVE BRAKE VALV

LOCK

FUNCTION

£ PIPE PRESSURE

ASSEMBLY

SYSTEM,..POWER AND NON-POWER CA

APPLICATION FUMCTION
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2
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8383 TAIWN
PULSE- 22 USA
6973 JAPAN
8433 UNTRN
8592 USA
8390 usSA
8588 Usa
B504 SCFRC
8523 JSA
811 USA
8522 USA
8630 USA
8606 USA
8528 USA
8454 TRANS
8582 USA
8608 USA
SEMIPERMANENT MANKER
8616 USA
8556 UsSA
8633 uSA
8383 ITALY

8578 USA

1 SSUED

| SSUED

ISSUED

| SSUED

1SSUED

| SSUED

{SSUED

1SSUED

ISSUEL

i SSUED

I SSUED

| SSUED

' SSUED

i SSUED

15SUED

ISSUED

I SSUED

1SSUED

ISSUED

"SSUED

1 SSUED

1 SSUED

4L 299
5,016,840
UM1856566
2216267
5031731
5035582
3,036,468
90/7232
n310030
5,042,393
D319423
5,044,698
4066921
5,058, 71¢
88/0120
5,064,251
5,065,679
5,069,312

5,071,198

1231593

5,076,401

05/15/91

05/21/91

06/10/91

G7/03/91

07/16/91

07/30/91

(77361950

07/31/91

NnR/13:/01

oas27/97

08/27/91

U9,03:¢

09/10G/9*

1U7eesos

10/29/91

11712/

11719/91

12/03/%)

12/10/91

217,99

12/18/91

12731790

PI1DS

PULS

PTDS

CARD

PTDS

PIDS

L PDW

PTDS

CARD

LPDwW

NAfwW

PT0S

2105

NAFW

LPDW

CARD

NAF W

NAFW

EUECTRONIC ADHESION ADAPTIVE WHEEL SLIDE PROTECTION

METHOD TO AUTHORIZE n.O0.7T . UNIT TO TRANSMIT EMERGENCY

FOUR-WAY BALL VALVE

METHOD JF AND APPARATUS FOR RECONDITIONING RAILWAY CAR

BRAKE ACTUATOR W{TH SLACK ADJUSTER DISAB LING MECHANISM

ELECTRO PNEUMATIC GOVERNOR FOR A [OMPRES SED AIR SYSTEM

ARRANGEMENT fOR READING AN ABSOLUTE 20S; 110N ENCODER ... POS

AXLE HEALTH DISCRIMINATORY SAFETv T[MER ARRANGEMENT

LOCOMDTIVE RRAKF TONSOLE

PALR OF

LOCKING ASSEMBLY TC SECURE BEAPINT ASSEMB: Y

LOCOMQT i VE BRAKE CONSOLE

{MPROVEL FRE Gn? BRAKE CONTRGL wALWE rAviNe _AF EAKAGE
MC!ISTURE REMOVAI DEYI(E FOR A (OMPRESED A[R SYSTEM
PRE-LOAGING ©ivCIAL wiN CONNECT 10K - 0F & _:s_ BRAKY

FREIGHT BRAKE CONTROL VALVE DEVICE nAVING IMPROVED QUICK
ELECTROPNEUMATIC AIR BRAKE CONTROL SYSTEM FOR RAILWAY
ARTICULATED CPLG. APPARATUS FOR CONNECTING ADJACEMT ENDS Of
HANDBRAKE FOR SINGLE-LY! INDER TRUCK-MOUNTED RAILWAY CAF
EMER.VAL FOR ABD FR.BRAKE CONTRCL VALVE DEVICE

SPRINC LOADED (YN0 MANDLE €00 ANZLI L £ACY 0D Tul . iyC

ELECTRONIC ADHESION ADAPTIVE WHEEL SLIDE PROTECTION

SPRING APPLIEC HYDRAULITALLY RELLASEC .. .POSITIVE CLEARANCL

ARRANGEMENT FUNCTION

COMMNDS TO ASSOC. REAR UNIY

DRAFT GEARS S

N
FRANI:

710N OF BRAKE HANDLE -
A, &)

ol
4
o
—

RAILWAY CARS il
]
»
o4

PROTECT[ON

ASSEMBLY

SERVICE FUNCTION

VEMICLES

PAIR OF RWY CARS TOGETHER IN A

BRAKE

ARRANGEMENT FUNCTION

SLACK AD.. MECHANISM

PATENT
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0328

REEL



m

8276 BRAZL I SSUED
8620 USA 1SSUED
8421 AUSAL 1SSUED
PULSE - 3! USA 1 SSUED
8489 1TALY | SSUED
8433 AUSAL 1SSUED
B6&52 USA 1 SSUED
8178 JAPAN 1 SSUED
8438 USA 1SSUED
8587 1SA ISSUED
8594 USA | SSUED
857% USA 1SSUED
8541 USA | SSUED
8584 USA | 5SUED
8101 JAPAN 1 SSUED
8619 USA I §SUED
8622 USA {SSUED
8637 USA | SSUED
8593 USA ISSUED
8530 USA 1SSUED
8396 . CANAD 1SSUED
ACCELER BRX APPL FUNCTION

8389 CANAD 1SSUED
BLL6 CANAD 1SSUED

8603163
5,080,243
o;wobm
$,083,274
1231980

613,138

1637432
4,085,243
5,086,641
5090780
5,092,204
5,096,266
5098169
1649364
5,100,207
5,104,203
5,106,270
5,106,168
5,105,955
1300208
1300209

1300038

12/31/91

01/14/92

01717792

01/21/92

01/22/92

01/28/92

C1/28/9¢

01/31/92

02/04/92

02/11/92

0c/25/92

03/03/92

03/17/9¢

03/24/92

03/30/92

03/31/92

04/14/92

04/21/92

04721792

04/21/92

05/05/%2

05/05/92

05/05/92

NAFW

PULS

L POW

CARD

NAFW

pPIbS

LPDW

PTDS

CARD

LPDW

PTDS

NAFW

LPDW

LPDW

NAFW

CARD

NAFW

NAFY

PIDS

ELECTROPNEUMATIC BRK CONTROL SYS FOR RWY TRANSIY VENICLE

i

ASSEMBLY MECHANISM FOR AN ARTITULATED COUPLING SYSTEM
TRUSS-TYPE BRAKE BEAM FOR RAILWAY VEHICL TRUCK-MOUNTED BRAKE
RAILRAOD BRAKE PRESSURE RECORDING

DIGITAL AIR BRAKE COMTROL SYSTEM

METHOD OF AND APPARATUS FOR RECOND!TIONIHG RAILWAY CAR

MTG. ARRANGE FOR CONN.A CLUID PRESS VAl 10 A PIPE BRKT.&Y ¢
CLAMPING ARRANBEMENT FOR' DIAPHRACM TYPE PISTON

HWYDRAUL{C ISOLATION VAL FOR RWY VEHICLE NOTE: ALSO A C.{ P
ARRANGEMENT FOR DYNAMIC CALIBRATING AN A BSOLUTE POSITION EN
BINARY WEIGHTED DIGITAL FLOW REGULATING SYSTEM

APPAR.FOR ALIGNING SPHERICAL MEMBER DUR! NG ASSEMBLYOF AR |-
DUAL-RESPONSE VEMT VALVE GEVICE

MAGNET VALVE SAFETY CHECK o fAui’ NDICATOR NTEGRAICR
HYDRG-PHEUMATIC ACTUATOR WiTH AUTOMATIC SLACK ADJUSTER
EMPTY/LOAD CHANGEGVER VALVE FOR RA[LWAY CAR

ARNGMNT FOR EMULATING A J-TYPE RELAY AJR VALVE USABLE IN A
AIR-COOLED A{k COMPRESSOR

EMPTY/LOAD CHANGEQGVER VALVE FOR RAILWAY CAR

SPHERICAL CONNECTOR APPARATUS N AN ART! CULATED SLACKLESS °
FRT BRK CONTROL VALV HAVING EMERG ©ISTON SLIDE VALVE &

FREIGHT BRAKE CONTROL VALVE HAVINC SMERGENCY PISTON < 1DF

MOISTURE REMOVAL APPARATUS

ASSEMBLY

DRAFT GEARS

HOLLOW ADAPT MEMBER

CASE

CODER

ULATED CPLG SYSTEM

RWY BRAKING SYSTEM

YPE. . .RWY APPLICATION

GRADUATING VALV ARRANGED PROVID

VALVE  FUNCTION

PATIINT
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8661

8410

8374

8627

83110

3383

8607

PULSE - !

8549

709

8374

8621

8646

RY1Y?

8190

VAPOR - 37

8665

8383

8609

CANAD

CANAD

JAPAN

USA

CANAD

CANAD

USA

JAPAN

AUSAL

USA

UsA

USA

JAPAN

BRAZL

USA

JAPAN

JAPAMN

USA

JSA

UNTKN

USA

1 SSUED

I SSUED

1 SSUED

1SSUED

1SSUED

| SSUED

1SSUED

1SSUED

1SSUED

1SSUED

1SSUED

1S5UED

1 SSUED

[ SSUED

1SSUED

[SSUED

1 SSUED

[SSUED

1SSUED

[SSUED

1SSUED

ISSUED

1300723
1300724
UK1904780
5,113,694
1301079
1301078
5,115,927
1909081
81744/
5,118,166
5,117,866
5124988
1675350
8706703-0
5,125,722
5,127,283
1680618
goNowwa
5,130,503
3,129, 14y
2218763

5,131, 331

05/12/92

05712792

0N%,13,92

05719792

05/19/92

05/19/92

05726792

05726792

us/e8rve

06/02/92

06/02/92

06723192

NYE4-TATd

06/30/92

06/30/92

07/07/92

n7/13/92

07/13/92

07/14/92

IIArYA A

07/15/92

07/21/92

£TDS

NAFW

NAF W

NAFW

NAFW

CARD

NAF W

b1us

NAFW

NAF W

PT0S

CARD

pINS

NAFH

VAPR

BORTROL COMMAND SYSTEM FOR RAIIWAY VEWIC tES
ELECTROPNEUMAT IC MASTER CONTROULER FOR A N AiR BRAKE SYSTEM
IMPROVED EMPTY/LCAD BRAKE CONTROL SVSTEM

MOD1fIED PRESS. REGULATOR VAL FOR SINGLE CAR TESTING DEVICE
SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSE MBLY

HANDBRAKE MECHANISM FOR SINGLE CYUINDER TRUCK MOUNTEC Ruy CAR BRAKE ASSEMBLT
STRENGTHENING MECHANISM FOR A FEMALI ARTICULATED COUPLING MEMBER

AN APPARATUS FOR AND A METHOD OF [MPROVING THE SEALING CAPABILITIES OF A SEAL
ELECTRONIC ADHESION ADAPTIVE WHEEL SUIDE PROTECTION ARRANGEMENT FUNCTION
QUICK SER. FUNCTION FOR RWY. FREIGHT BRAKL CONTROL VALVE DEVICE

AR FLOW REGULATOR FOR FUEL MEASURING STSTEM:

DUMP VALVE -OPERATIONAD FALE T METEPMINATT 3y SviriM

ADJUSTABLE vARJABLE (UAL LUNIRU. VALYt D

CAR BRAKE ASSEMBLY

HANDBRAKE MECHANISM FOR SINGLE Z1. {NDER TRUCK MOUNTED RWY
LOAD COMPENSATION CONTROL VALVE

HAND BRAKE MECCHANISM fOR RAILWAY TARS

VIGILANCE SAFETY TONTROL SveTew™

EMPTY/LOAD BRAKE CONTROUL ARRANGEMEN?

PRESSURE WAVE SWITCH HAVING IMPROVFD CONTACT STRUCTURE ANO PRESSURE EQUAL1ZATION
VALVE RECONDITIONING PROCESS

ARRANGEMENT FUMCTION

ELECTRONIC ADHESION ADAPTIVE WHEEL SLIDE PROTECTION

ARTICULATED CPLL APPARATUS FOR TONNETTING ADJACENT ENDS OF PAIR OF RAJLWAY CARS

NI

PATL:

9423 'R A

<2 QO

1

A =)

RE
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as521
863
8276
8415
8269
KE
8189
8640
8489
8596
8175
6829
8676
8482
8675
8642
VAPOR- 36
8389
8656
8562
8623
8282
8299

oL

8276

USA

USA

JAPAN

CANAD

JAPAN

JAPAN

USAa

AUSAL

usa

JAPAN

MEXIC

USAa

JAPAN

usa

USA

USA

BRAZL

usa

USA

JSA

JAPAN

BRAZL

JAPAN

iSSUED

i SSUED

1 SSUED

1 ESUED

ISSUED

1SSUED

I SSUED

I SSUED

I SSUED

iSSUED

ISSUED

1SSUED

ISSUED

! SSUED

1 SSUED

1SSUED

I SSUED

I SSUED

ISSUED

ISSUED

I SSUED

I SSUED

1SSUED

5,131,612
5 131,667
LoAONuo
1305746
1688343
1688332
139,159
620, ub¢
5,141,293
1691519
164579
5,144,985
1307572
5,146,957
5,146,939
5,168,631
8801207
5,152,410
5,152,409
g 154,204
1703083
84605510

1705205

07/21/92

G7/27,9¢

07/22/92

07/28/92

08/11/92

08/11/92

08/18/92

u8/20/9¢

08/25/92

08/27:92

09/03/92

09/08/92

09/15/92

09/15/92

09/15/92

09/22/92

09/29/92

10/06/92

10/06/92

0N/13/92

10/14/92

10/27/92

10727192

LPDW

NAFW

PTDS

NAFW

PTDS

PTDS

CARD

LPOW

PTDS

L1De

NAFW

PT0S

NABC

P1DS

LPDW

VAPR

NAFW

PIDS

CARD

pTDS

WABD

PTDS

PTIDS

ARNGEMNT FOR POSITIVELY DETERMINING ACTU AL SOUNDING Of wARN
P

HOSE COUPLING GASKET

ELECTROPNEUMATIC BRK CONTROL SYS FOR RWY TRANSIT VEHICLE
VARIABLE LOAD VALVE

MANUAL RELEASE AKD AUTO RESET ARRANGEMENT FOR

MANUALLY RELEASABLE PARKING BRAKE DEVICE

CONMECTING PIN FOR ARTICULATED COUPLING ARRANGEMENT
DIGITAL AIR BRAKE CONMTROL SYSFEM

HYDRAULIC [SOLATION VALVE FOR RAILWAY VE HICLE

PENALTY BRAKE APPLICATION NULLIFICATION- PREVENTION SYSTEM
FRT BRAKE CONTROL VALVE...PISTON SLIDE VALVE .. .BRAKE
VARIABLE LOAD VALVE FOR RAILWAY VEHICLES

VITAL PRESSURE REGULATING SYSTEM SOR KA1 LROAD CARS

FLUID PRESSURE CONTROUL VALVE DEVICE FOR A RAILWAY CAR

VALVE BUSHING CLEANING DEVICE & METHOD OF CLEARING VALVE
PNEUMATIC DOOR OPERATOR HAVING NOVEL PNEUMAT]C ACTUATOR ANG
FREIGHT BRAKE CONTROL VALVE WAVING EMERGENCY PISTON SLIDE
ELECTRO-PNEUMAT I C COUPLER CONTROL §YS. . - UNCOUPLING OF RA}
DRAFT GEAR ASSEMBLY

AUTOMATIC DRAIN VALVE FOR 4 COMPRESSED Alm SYSTENM

RAILWAY VEHICLE PENALTY BRAKE CONTROL Sy STEM

CROSS BLENDING ELECTRO-DYNAMIC/FRICT]ON BRAKE

ELECTROPNEUMATIC 8RK CONTROL SYS FOR RWY TRANSIT VEKICLE

ING HORM ON RWY VEWIC

SPRING-APPLIED/AIR-RELEASED BRA

APPLICATION FUNCTION

BUSHINGS

LOCK

VALVE, . FUNCTION

LWAY VEHICLES

SYSTEM...POWER AND NON-POWER CA
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8276 JAPAN 1SSUED
8415 BRAZL I SSUED
8659 USA 1 SSUED
PULSE-7 USA | SSUED
8410 BRAZL |SSUED
8214 JAPAN 1SSUED
B576 USA | SSUED
8641 USA 1SSUED
86512 'SSUED
8698 USA 1SSUED
A PAIR OF RWY CARS TOGETHER.
B66Y USA 1SSUED
8630 SOFRC 1 SSUED
8532 SOFRC I SSUED
8539 SOFRC . SSUED
8234 JAPAN 1SSUED
8285 FRANC 1SSUED
8351 AUSAL ISSUED
8104 JAPAN 1SSUED
B244 JAPAN 15SUED
8227 - JAPAN 1SSUED
8179 JAPAN 1SSUED
8455 CANAD.,  ISSUED

1705205
8803450

5,165,962
5,166,610
87067021
1716111

5,167,334

5 167,333

5,172,819
5,172,820
2176850
91712458
$1/1245
1725600
2578932-81
627535
1729861
1729859
1729856
1729847

1313392

10/27/92

11726792

11726/92

11726192

11724192

11727792

16/G1/92

12701792

1215492

12,22/92

12722192

12/30/%¢

12/30/9¢

12/30/92

01/19/93

01/22/93

01/29/93

01/29/93

01/29/93

01429193

Q1/29/93

02/02/93

PIDS

NAFW

NAFW

PULS

NAFW

LPDW

CARD

CARD

CARD

CARD

KAFW

NAf Y

Pils

PTDS

CARD

NAFY

LPDW

LPDW

NAFW

NAFW

fLECTROPNEUMATIC BRK CONTROL SYS FOR RwWY TRANSIT VEHICLE
VARTABLE LOAD <>F<N

MASKING FILM FOR COATING PROCESS

DUAL RANGE SPEEL iNDICATOR WiTh ACCELERATION UiSFLAT

SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSE MBLY

QUICK RELEASE VALVE ARRANGEMENT

APPAR TQ ENABLE VFRSATILITY ATTACHING CPLR 70 SEAL ON 4
APPARATUS PREVENT DETRIMENTAL EXTRANEOUS TCOREIGN MATTFA .
SAFETY VALYE

BEARING ASSEMBL( OR AN ARTICULATED COUPLING APPRARTUS
IMPROVED FEMALE CONNECTION MEMBER USED | N AN ART{CULATED <
IMPROVED FREIGHT BRAKE LONTROL VAIVE HAVING LAP | FAKAGE
EMPTY L QAR CHANGEGVER VAL VE TOR RA® wav Zak

TRANSOUCEDR OPERA!!ONAL FAUL! DETERMINATION SYSTEM

COMBBINED HYDROPNEUMATIC BRAKE CYLINDER/ AIR RESERVOIR..AD.JU
ACTUATING MEANS FOR SLACK ADJUSTER OVER TRAVEL CONIRG MECHA
INDEPENDENT CONTINUAL QUICK SERVICE VALVE DEVICE

CONTROL VALVE DEVICE ARRANGED FOR DIRECT OR GRADUATEL

BRAKE PIPE CHARGING CUT-OFF ARRANGEMENT

TLUID PRESSURE BRAKE ACTUATOR mi'n SIRIN L-AFP. LU LMERGENL-
IMPROVED BRAKE CYLINDER/AIR RESERVOIR DEVICE

FREIGHT BRAKE CONTROL VALVE DEVICE WAVIN G IMPROVED QUICK

[
m

RATLWAY CAR

ARTICULATED COUPLING

WHICH CONNECTS ADJACENT ENDS Cf

JPLING ARRANGEMENT

PROTECTION

STER ARRANGEMENT

NiSK

RELEASE OPERATION

rFARK NG BRAKE

RVICE FUNCTION

NI
FRANTLE

PALE

0258

I1.. 9423

F-

R
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8451 CANAD ISSUED
ALSL CANAD i SSUED
B4L65 CANAD I SSUED
Bu27 AUSAL I SSUED
PULSE- 11U USA 1 SSUED
B4L5 CANAD 1SSUED
8396 JAPAN I SSUED
ACCELER 3Rx APPL FUNCTION

3508 CANAD tSSUED
PULSE-25 USA 1SSUED
8639 USA { SSUED
8433 MEXIC I SSUED
VAPOR - 35 CANAD I SSUED
8122 JAPAN 1 SSUED
8374 JAPAN I SSUED
8462 CANAD { SSUED
8489 UNIKN I SSUED
8645 USA [ SSUED
8514 USA | SSUED
8706 USA { SSUED
8564 USA | SSUED
8678 USA 1 SSUED
8629 USA i SSUED

8550 CANAD  1SSUED

1313390
1313391
1313353
627838
5,185,700
1313505
1953405
1313686
5,190,359
5,192,118
167,240
1,315,812
1755826
1755853
1316707
2224322
5,207,482
5,209,551
5,211,451
5,213,397
5,213,749
5,219,082

1,319,033

02/02/93

02/02/93

02/02/93

02/05/93

02/09/93

02/09/93

02/1é/93

02/16/93

03/02/93

03/09/93

03,11/93

04/06/93

04/23/93

04/23/93

06/27/93

04/28/93

05/04/93

05/11/93

05/18/93

05/25/93

05/25/93

06715793

06/15/93

NAFw

NAFW

PIDS

PIDS

PULS

PTDS

WA FW

PTDS

PULS

LPDW

CARD

VAPR

pPTDS

NAFW

PTDS

1.PDW

RAFW

P1DS

LPDW

NAFY

LPDW

CARD

PIDS

FREIGHT BRAKE CONTROL VALVE DEVIUE HAVING IMPROVED QUICK

l

FREIGHT BRAKE nozqnor VALVE DEVICE HAVING iMPROVED QUICK
HYDROPNEUMAT[C BRAKE ACTUATOR ARRANGED T O MAINTAIN COMSTANT
WHEEL SPIN CONTROL SYSTEM

SOLID STATE EVEN. RECORDER

CONTROL METHOD FOR DUAL CYLINDER MOISTUR E REMOVAL APPARATUS
FRT BRK CONTROL vAL. nAVING EMERG FiSTON 5¢i0E vALVE &

LOAD DEPENDENT VALVE FOR RAILWAY VEHICLES

PRESSURE RELIEF VALVE FOR RAILWAY BRAKE EMERGENCY SYSTEMS
ELECTRO-PMEUMAT!IC LOCOMOTIVE BRAKE LONTRGL SYSIEM

METHOO OF AND APPARATUS FOR RECONDITIONING RAILWAY CAR

DOOR QPERATOR W!TH LOCKING MECHANISM

BRAKE ACTUATOR DEVICS WAVING & S¥DBAU :7 35 &x ADSLSTING ARR
HANDBRAKE MECHANISM FOR SINGLE C7iihDER iaula MUUNTEL Kwt
MAGNETIC ROTATIONAL DETECTING ARRANGEMEN ' FOR SENS|NG SPEED
DIGITAL AIR BRAKE CONTROL SYSTEM

VENT VALVE DEVICE HAVING DISABLING MEANS

ANALOG SERVICE BRAKE RESPONSE ENHANCING CIRCUIT FOR RAILWAY
ADJUSTABLE REGULATING DEVICE FOR A RAILWAY LOCOMOT!VE
FREIGHT BRAKE CONTROL VALVE FOF RAILWAY CAR.

A METHOD OF FORMING A RUBBER SEA. HAVING A METALLIC INSERT &

A MALE CONNECTION MEMBER FOP AN APTICiaTE" ~nL~t

FORCE MULTIPLICATION MECHAN]SM

SERVICE FUNCTIONM

SERVICE FUNCTION

BRAKE SHOE CLEARANCE

GRADUATING VALV ARRANGEL PROVID

DRAFT GEARS

ANGEMENT

CAR BRAKE ASSEMB.:

OF RATLWAY VEHICLE

VEHICLES

BRAKE VALVE APPARATUS

SEAL SO PRODUCED

ARRANGEMENT

PATH

259
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8682

8644

RCuUlT

8643

8343

8600

8433

VAPOR- 36

PULSE-26

8604

6829

8694

B460

8421

B4S3

8506

8427

8383
8673

BLISHING A
8433

8247

VAPQOR- 38

8120

USA

USA

USA

JAPAN

USA

BRAZL

CANAD

USA

USA

INDIA

uSA

CANAD

CANAD

CANAD

CANAD

FRANC

FRANC

USA

JAF POSETION

CANAD

BRAZL

uUsAa

JAPAN

| SSUED

| SSUED

1 SSUED

I SSUED

I SSUED

1SSUED

[SSUED

ISSUED

1SSUED

[ SSUED

1 SSUED

1 SSUED

i SSUED

| SSUED

| SSUED

1 SSUED

1SSUED

1SSUED

ISSUED

1SSUED

1SSUED

FSSUED

5,220,863

5,222,788

5,224,994

1771682

5,228,648

8900266

1,321,219

5,235,849

5,264 171

169285

5 266,030

1322567

1,322,729

1,323,043

1,323,062

2644742-81

BS 0636z

5,253,930

1,323,487

8600648-7

5,259,342

UM1994612

06722795

U6, 29193

J7;06/93

07714793

07/20/93

07727/93

08/10/93

08/17/93

N9r14/93

09/18/93

09721193

£09/28/93

10/905/92

10/12/93

10/12/93

10/15/93

10715793

10/19/93

10/26/93

10/26/93

11/09/93

11726793

NAFW

LPOW

NAFW

PTDS

NAFW

CARD

VAPK

PULS

21Ds

NAFW

LPDW

2TDS

NAFW

NAFW

NAFW

PIDS

o
-3
<«
v

PTDS

CARD

PTDS

VAPR

PIDS

GORICAL DIAPHRAGM AND METHOD DF MAXING

MICROPROCESSOR BASED ELECTRO-PNEU. LULCOMOTIVE BRAKE _ONTROL

APPARATUS & METHOD FOR L!0UID "REATMENT Of ARTITLL SURFACES

HYDRAUL IC BRAKE ACTUATOR WITH PARKING BR AXE

RAILWAY FREIGHT BRAKE RETAINER VALVE DEVI(E

METHOD OF AND APPARATIS FOR RECOND: T1UMINL RATLWAY (AR
PNEUMATIC DOOR OPERATOR HAVING NOVE. PNEUMATIC ACTUATOR AND
RATLROAD COUPLER MOUNT

INTERSLIP SEQUENCE SPEED AL GORI!HM

FRT BRAKE CONTROL VALVE...PISTON SLIDE VALVE .. . BRAKE

SAFETY VALVE ARRANGEMEN®

HYDROPNEUMATiC BRAKE ACTUAILK AKRKANLEL © . MA,NTa:n LONSTAKS

TRUSS-TYPE BRAKE d4EAM FOG Pa{ WAy LE-I7. ° MOUNTET BRAKS
FREIGHT BRAKF EMERGENCY VALVE

CLAMPING ARRANGEMENT FOR DIAPHRAGM PISTON ASSEMBLY

WHEEL SPIN CONTROL SYSTEM

ELECTRONIC ADHESiIN ADAFTIVE wnEEL SUIDE FROTECTION

AIR BRAKE CONTROL S57S5. HAVING ELECTROMAGNETIL vAL DEVICE
METHOD OF AND APPARATUS FOR RECONGTYIONING RATIWAY CAR
FA[L-SAFE PULSE TRAIN PRESENCE DETECIOR

METHOD AND APPARATUS FOR (OW NOX COMBUSTION OF GASEQUS

DIFFERENTIAL FLUID PRESSURE Swii{h

SYSTEM HAVING BRAKE ASSURANCE L

DRAFT GEARS

LOCK

APPLICATION FUNCTION

ARAKE SHOE CLEARANIL

ASSEMBLY

ARRANGEMENT FUNCTION

WHICH HAS 2 SE! POINTS ¢0OR ESTA

DRAFT GEARS

FUELS (parent)

I

PATE

2

= 0260

FRADNMNI

EL: 9423
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012280 FRAME
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8120

8470

8421-N

8551

PULSE-23

8552

8383

8504

8424

8677

8510

8711

8504

8650

8630

8605

VAPOR -39

8600

8433

8704

LOCOMOT i vt

8510

8618

PJLei-33

JAPAN

CANAD

BRAZL

CANAD

USA

CANAD

CANAD

AUSAL

CANAD

AUSAL

USA

UNTKN

USA

AUSAL

USA

SQFRC

AUSAL

HSA

SOFRC

USA

CANAD

1SSUED

1SSUED

1SSUED

1SSUED

] SSUED

1 SSUED

1SSUED

[SSUED

1SSUED

| SSUED

1SSUED

1SSUED

1SSUED

1 SSUED

1SSUED

1SSUED

I1SSUED

1 SSUED

] SSUED

} SSUED

1SSUED

1SSUED

1SSUED

19946612
1,324,809
8803666
1,324,810
5,267,473
1,324,964
1,325,054
639,480
1,325,264
S ,269,59¢
637660
5,271,511
2,236,155
5,277,323
61272
5,280,718
5,280,754
9372917
641,287
5. 286,096
90/ 9952
5,290,095

1,327,714

TUidesw3

11 730/9%

11/30/93

11/30/93

12/07/93

12/07/93

12/07/93

PRSP 51

12/14/93

12/19/93

12721/93

12122193

Q1711794

91077194

01/25/94

01/25/94

01/26/94

02/01/94

02/15/94

02/23/94

03/01/%

03/15/94

PTOS

NAFW

NAFW

PTDS

PULS

RTDS

PIDS

T
-4
o
v

PIDS

NAFW

PTDS

CARD

“1D8

CARD

NAFW

PIDS

VAPR

NAFW

CARD

REPD

PTDS

PIDS

PULS

DIFFERENT A, FiylD PRESSURE Swiiiw
P -
IMPROVED DIAPHRAGM PT1STON ASSFHA! Y

ACTIUATING CY_ INDER HAVING MECHAN €4l ADVANTAGF

SELF POWERED END OF TRAIN UN]T

IMPROVED TREAD BRAKE UN

FLECTRONIC ADHESION ADAPTIVE WHEF. S:iIDE PROTECTION

AXLE nEALTR TISCRIMINATORY SASL (MK ARRANGEMEN®

BRAKE ASSURANCE CIRCULT 10 PRESERVE PROP ER LOCOMOTIVE OPERA
EMPTY ©LOAD ZHANGEOVER va'wF E0P 08 WAY TAR

SPEED SENSOR GAP FAULT DETECTION ARRANGEMENT FOR MULTIPLE
REMOVABLE SHAFT MEMBER ENGAGEABLI [N A BALL PORTION OF AN
AXLE HEALTn DISCHIMINATORY SAFEi« :IMER ARRANGEMENT

LOCKING WEDGE ASSEMBLY TYPE PG ARRANGEMENT

IMPROVED FRE!GhT BRAKE CDNIRDUL VALVE AAVING (AF _EA AGE

TRANSDUCER HEALTH AND OFFSET CALIBRATION PROCESSING SYSTEM

TRANS!T CAR POWER DOOR OBSTRUCTiON SENSING SYSTEM AND

RAILWAY FREIGHT BRAKE RETAINER VALVE DEVICE

METHQD OF AND APPARATUS FOR RECONDITICONING RAILWAY CAR

ARRANGEMENT FOR ENHANCING THE BAIL-OFF FUNCTION OF RRAKF

SPEED SENSOR GAP FAULT DETECTION ARRANGEMENT FfOR MULTIPLE

WHEEL LOCK DETECTION ARRANGEMENT FOR MUL TIPLE -AXLE RAILWAY

FUEL MEASURING SYSTEM

ARRANGEMENT FUNCTION

TING STATUS

AXLE RAIL VEHWICLES

ARTICULATED BEARING ASSEMBLY

PROTECTION

DEVICE

DRAFT GEARS

CYLINDER PRESSURES ON A RAILRCA

AXLE RAIL VEHICLES

VEHICLES

ENT
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8702 JSA
8427 1TALY
8719 USA
8539 UNIKN
8678 USA
8718 UsA
8510 UNTKN
PULSE -3+ USA
8489 FRANL
8412 USA
8711 SQFRC
8694 USA
8725 JSA
KE CONTROL SYSTEM
VAPOR-40 USA
rater:
8692 usa
VAPOR - 38 USA
BABD USA
8608 AUSAL
SEMIPERMANENT MANNER
gr28 USA
VAPOR-4 1 USA
8506 BRAZL

8714 USA

1SSUED

1 SSUED

| SSUED

| SSUED

1SSUED

1SSUED

1SSUED

| SSUED

1SSUED

ISSUED

i SSUED

| SSUED

1SSUED

| SSUED

1SSUED

1 SSUED

1 SSUED

i SSUED

1SSUED

1SSUED

4’

5. 293,777
1242483
5,297,856
2242980
5,303,937
5,303,987

2240848

cbuSEY 8
5,315,520
92/9009

5 326,159

5,332,279
5,333,941
5,333,574
5,339,910
oam.wo%

5,340,203
5,340,598
89042662

5,350,22¢

03/15/94

0317794

03/29/94

0470679«

04/19/94

04/19/94

04/20/94

05/03/94

35706754«

08/24/94

06/29/94

Q7705794

C7/26/9¢

07/26/94

08/02/94

08/02/94

08/23/94

08/23/94

08/23/94

08,30,

08/30/96

09/27/94

NAFW

PTDS

PI1DS

PIDS

LPDW

NAFW

P1DS

PULS

VAPK

NAFW

VAPR

CARD

CARD

PTDS

HINGED ASSEMBLY FOR AR BRAKE VALVE TEST FIXTURE

WHEEL SPIN CONTROL SYSTEM

TWO SEPARATE HIGH SPEEC AND LOW SPEED DISC BRAKE UNITS FOR RAILWAY VEHICLES
TRANSOUCEDR OPERATIONAL FAULT DETERMINATION SYSTEM

A METHOD OF FORMING A RUBBER SEAL HAVING A METALLIC [NSERT &  SEAL SO PRODUCED
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5,172,820
5,172,819
2578932-81
167,240
5,219,082
8900266
1,323,487
5,271,511

5,277,323

08/27/91 CARD LOCKING ASSEMERY TO SECURE BEARING ASSEMBLY . .PAIR of RAILUAY CARS

11719791 CARD ARTIDULATED CPLG. APPARATUS FOR CONNECTING ADJACENT EWDS QF PAIR OF RUY CARS TDCETHER IN A SEMIPERMANENT
01/14/92 CARD ASSEMBLY MECHANISH FOR AN ARTICULATED COUPLINC SYSTEM

01728792 CARD KETHOD OF AND APPARATUS FOR RECONDITIONING RRILVAY CAR ORAFT GEARS

03703792 CARD APPAR FOR ALIGNING SPHERICAL MEMBER DURI NG ASSEXBLYOF ARTIC ULATED CPLG SYSTEM

04721792 CARD SPHERICAL CONWECTOR APPARATUS (N AK ART) CULATED SLACKLESS-T YPE.. RuY APPLICATION

05/26/92 CARD STRENGTHENING MECHANISH FOR A FEMALE ARTICULATED COUPLING MEMBER

07707792 CARD HAMD BRAKE MECCHANISM FOR RARILWAY CARS

07/21/92 CARD ARTICULATED CPLG. APPARATUS FOR CONWNECTING ADJACEW! EWDS DF  PAIR OF RAILWAY CARS

06/18/92 CARD CONNECTING PIW FOR ARTICULATED COUPLING ARRANGEWENI

10/06/92 CARD DRAFT GEAR ASSEWBLY

12/01/92 CARD APPARATUS PREVENT om“xgzmz_»rrmx_»>zmocm FORE)GN MATTER .. ARTICULATED COUPLING

12701/92 CARD APPAR 10 ENABLE VERSATIL!'Y ATTACHING [PLR 10 SEAL DN A RAILWAY CAR

12722792 CARD IMPROVED FEMALE COMNECTIOW MEMBER USED I H AN ARTICULATED CO UPLING ARRANGEMENT

12/22/92 CARD BEARING ASSEMBLY FOR AN ARTICULATED COUPLING APPRARIUS WHICH COMNECTS ADJACENT ENDS OF A PAJR OF RWY

01722/93 CARD ACTUATING MEANS FOR SLACK ADJUSTER OVER TRAVEL CONTROL MECHA NISH

03711793 CARD METHOD OF AKD APPARAIUS FCOR RECONDITICHING RAILWAY CAR ORAFT CEARS
06715793 CARD A MALE CONNECTIOM MEMBER FOR AN ARTICULATED COUPLING ARRANGEMENT
07/27/93 CARD HETHOD DF AND APPARATUS FDR RECONDITIODNING RAILWAY CAR DRAFT GEARS
10726793 CARD METHOD OF AND APPARATUS FOR RECONDITIOMING RAlLwAY CAR DRAFT GEARS

12/21/93 CARD REMOYVABLE SHAFT MEMBER EMGAGEABLE IN A BALL PORTION OF AN ARTICULATED BEARING ASSEMBLY

01/11/94 CARD LOCKING WEDGE ASSEMBLY...ARTIUULAIED TYPE CPLG ARRANGEMENT
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WANNER
8485

8433

8510

85613

8711

8608

MAMNER

8608

MANNKE R

B4DS

MANNER

85608

MANKER

8408

MANKER

8610

8410

8610

8510

as10

8745

8746

ans

ara3

a513

AUSAL

SOFRC

AUSAL

USA

IND1A

AUSAL

SOFRC

AUSAL

FTALY

GERWE

UNIKN

FRANC

11ALY

GERME

FRANC

SOFRC

SOFRC

SOFRC

usa

i

01

| SSUED

1SSUED

1 SSUED

1SSUED

) SSUED

I SSUED

1SSUED

{ SSUED

1SSUED

| SSUED

1SSUED

1SSUED

1 SSUED

1SSUED

15SUED

[SSUED

1SSUED

[SSUED

}SSUED

1SSUED

) SSUED

I SSUED

1 SSUED

641,287 02/01/94
92/9009  06/29/9%
opa.uow 08/23/94
5,339,930 08/23/94
172823 11/21/%
651820  12/06/94
93/3107  12/28/94
654063  02/15/95
0456221 04/12/95
0456221 04/12/95
69108769.5 04/12/95
0456221  04/12/95
0456221 04712/%5
0456222 04/19/95
69108977.9 04719795
0456222 04/719/95
0456222 04719795
0456222 04/19/95
9,423,275 08/13/95
9474302 06/28/95
9474301 07/26/95
%6566  07/26/95

5,443,170 08/22/95

CARD MEYKOO OF AKD APPARATUS FOR RECOMDITIONING RAJLWAY CAR

CARD

CARD

CaRD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

y -
REMOVABLE SHAFT MEWMBER ENGAGEABLE IN A BALL PORTION OF AN

ARTICULATED CPLG. APPARATUS FOR CONNECT{HG ADJACENT EKDS Qf
COWSTART YENSION DEVICE FOR RAILWAY CAR HAMDBRAKE

METHOD OF AKD APPARATUS FOR RECOMDITIONING RAILWAY CAR
BEARING ASSEMBLY FOR ARTICULARED COUPLING

VARIABLE ANGLE FRICTION CLUTCH MECHANISM™ FOR A ORAF1T
REMOVABLE SHAFY REMBER EWGAGERBLE 1N A BALL PORTION OF AN
ARTICULATED CPLG. APPARATUS FOR CONNECTIHMG ADJACENI ENDS Of
ARTICULATED CPLG. APPARATUS FOR CONNECTING ADJACENT ENDS Of
ARTICULATED CPLG. APPARATUS FOR CONNECTING ADJACENT ENDS OF
ARTICULATED CPLG. APPARATUS FOR COWNECTING ADJACENY ENDS OF

ARVICULATED CPLG. APPARATUS FOR (UNNECTING ADJACERT

BEARIKG ASSEMBLY FOR ART {CULARED COUPLIRG

BEARING ASSEMBLY TOR ARTICULARED COUPLING

BEARING ASSEMBLY FOR ART{CULARED COUPLING

GEARING ASSEMBLY FOR ARTICULARED COUPLING

BEARING ASSEMBLY FOR ARTICULARED COUPLING

COMBINATION WEAR AND LUBRICATING LINER ASSEMBLY FOR RAILWAY

LUBRICATING APPARAIUS FOR ARTICJLATED COUPLING

HIGHK CAPACITY DRAFY GEAR ASSEMBLY

A FEMALE COWNNECTION MEMBER FOR A SLACKLESS GRAWBAR

VARIABLE ANGLE FRICTION CLUTCH KELHMANISM FUR A DRAFT

ORAF{ GEARS

ARTICULATED BEARING ASSEMBLY

PAIR OF RWY CARS TOGETHER IN A SEMIPERMANENT

DRAF1 GEARS

APPARATUS. . .PAIR OF RWY CARS TOGETHER

GEAR ASSEHMELY

ARTICULATED BEARING ASSEMBLY

PAIR OF RWY CARS TOGETHER 1N A SEMIPERMAVENT

PAIR OF RWY CARS TOGETHER [N A SEMIPERHANERT

PAIR OF RWY CARS TOGETHER LK A SEMIPERMAKENT

PAIR OF RUWY CARS TOGETHER [% A SEMIPERMANENT

PAIR OF RYWY CARS TOGETHMER IN A SEMIPERMANEWT

APPARATUS.. PAIR OF RUY CARS TOGETMER

APPARATUS. . .PAIR OF RWY CARS TGGETHER

APPARATUS .. PALR OF RWY CARS [QGETHER

APPARATUS. . ,PAIR OF RWY CARS TOGETHER

APPARATUS . . PAIR OF RWY CARS TOGETHER

CAR TRUCK BOLSTER 8OWL

ARRANGEMENT

ASSEMBLY USING A BALL AND RACE ASSEMBLI

GEAR ASSEMBLY
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B76b

8613

8766

8745

8792

8613

8613

8433

8794

8613

8893

8224

8893

8792

8451

8745

8911

8551

8651

8651

8798

8746

SOFRC
usa €2

b
USA !
SOFRC
SOFRC

N

%
USA 114

G

USA DS
INDIA D}
SOFRC
uUsa D3
SOfFRC
JAPAN

~
UsA
USA
USA 06
USA P
usa
USA bl
usa b7
usa D1
SOFRC
USA C

| SSUED

}SSUED

1 SSUED

15SUED

1SSUED

1SSUED

{SSUED

1SSUED

ISSUED

I SSURD

1 SSUED

| SSUED

I SSUED

1 SSUED

1SSUED

I SSUED

1SSUED

{SSUED

1SSUED

[ SSUED

15SSUED

ISSUED

9476617
5,452,814
5,662,179
94/4257
95/2066
5,495,957
5,501,347
175539
94/8645
5,529,1%
9577998
2080831
5,544,767
5,547,089
5,549,363
$,558,025
5,558,238
5,558,411
5,558,412
5,558,410
95/8002

5,560,503

08/30/95 CARD SLACKLESS DRAWBAR USING A BALL AND RACE ASSEMBLY AT
09/26/95 CARD VARIABLE ANGLE FRICTION LLUICH zmn=>=_w: FOR A DRAFT
10/31/95 CARD SLACKLESS DRAMBAR USING A BALL AND RACE ASSEMBLY AT
01731796 CARD COMBIMATION MEAR AND LUBRICATING LINER ASSEWBLY FOR RAILVAY
02/28/96 CARD SLACKLESS DRAWBAR ASSEMBLY UTILIZING A BALL AND RACE
03705796 CARD VARIABLE ANGLE FRICTION CLUTCH MECHANISM FOR A DRAF
03/26/96 CARD VARIABLE ANGLE FRICIIOM CLUTCH MECHANISM FUR A DRAFT
04/09/96 CARD METHOD OF AND APPARATUS FOR RECONDITIONING RAILVAY CAR
D4/26/96 CARD A FEMALE COMNECTION WEMBER FOR SLACKLESS DRANBAR ASSEMBLY
06/25/96 CARD VARIABLE ANGLE FRICTION CLUTCH MECHANLISM FOR A DRAF!
04/26/96 CARD FREIGHT RAJLWAY CAR SLACKLESS DRAUBAR ASSEMBLY

08/09/96 CARD RAILWAY VEHICLE BRAKE KIGGING SLACK ADJUSTER

08/13/96 CARD FREIGHI RAILWAY CAR SLACKLESS DRAWBAR ASSEMBLY

08720796 CARD SLAUKLESS DRAVBAR ASSEMBLY UTILIZIHG AR HBALL AND RACE
0B/27/96 CARD WcCABE, THOMAS, FESSLER,CHARLES B. & NATSCHKE,SCO1T = nv
09/24/96 CARD COMBINATION WEAR AND LUBRICATING LIHER ASSEMBLY FOR RAILWAY
00/24/96 CARD FREIGHT RAILWAY CAR SLACKLESS DRAWEAR ASSENMBLY

09/24/96 CARD McCABE, THOMAS, FESSLER, CHARLES B. & WAYSCHKE,SOOTT = inv
09/26/96 CARD MCCABE, THOMAS, FESSLER,CMARLES B. & NATSCHKE,SLOTT = iny
09/24/96 CARD McCABE, THOMAS, FESSLER CHARLES B 8 WATSCHKE SOOTT = inv
09725796 CARD INTERLOCKING SLACKLESS DRAWBAR ASSY FOR RWY FRI CAR AHD AM

10/01/96 CARO LUBRICATING APPARATUS FOR ARTICULATED COUPLING

EACH END OF THE DRAWBAR
GEAR ASSEWBLY

EACH END OF THE DRAWBAR
CAR TRUCK BOLSTER BOWL
ASSEMBLY

GEAR ASSEMBLY

GEAR ASSEMBLY

DRAFT GEARS

GEAR ASSEMALY

ASSEMBLY
RAILWAY BRAKING APPARATUS

CAR TRUCK BOLSTER BOWL

RAILWAY BRAKING APPARATUS
RATLWAY BRAKIHG APPARATUS
RAILVAY BRAXING APPARAIUS
INTERLOCKING MECHANISM THEREFOR

ARRANGENENT

PATENT
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8745 CANAD
8613 AUSAL
8794 AUBAL
8766 ALISAL
B745 JAPAW
8794 UsA i
8451 ush  Bh
8891 ™
EAR VITH SUCH .
8851 usa D2
aa7s SOFRC
-
8895 usa
8758 AUSAL
987 SOFRC
8983 SOFRC
8224 GERWE
8711 EPO
arm AUSAL
8985 usa 7
B451 usa D5
8983 USA
8272 JAPAN
8987 usa
2988 SOFRC

I SSUED

16SUED

1SSUED

I SSUED

LSSUED

ISSUED

1SSUED

1SSUED

{SBUED

I SSUED

ISSUED

1SSUED

1SSUED

15SSUED

1SSUeD

(SSUED

[SSUED

1SSUED

1SSUED

[SSUED

1SSVED

I SSUED

1SSUED

2,119,850
670275
670521
670714
2581526
5,584,407
5,586,812
5,590, 797
5,593,214
96/5105
5,617,965
677285
97/0031

97 /2609

10/08/96

10/29/96

11/05/96

11712796

11721796

12/17/9%

12724796

061/07/97

01714797

03/26/97

04/08/97

08/07/97

09/23/97

V1/26/97

P3609268.1 12/04/97

0582035
£80970

5,701,975

12710797

12/18/97

12/30/97

5,701,974 _12/30/97

5,702,012
2736054
5,713,261

97/3989

12/30/97

01/09/98

02/03/98

02/25/98

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

COMBINATION WEAR AND LUBRICATIWG LINER ASSEMBLY FOR RAILVAY
-

VARIAGBLE ANGLE FRICTION CLUTCH NECHANISH FOR A DRAFTY

A FEMALE CONMECT/ON WEMBER FOR SLACKLESS DRAVBAR ASSEMBLY

SLACKLESS DRAWGAR USING A BALL AND RACE ASSEMBLY AT

COMBINATION WEAR AND LUBRICATING LINER ASSEMELY FOR RA!LWAY

INTERLOCKING SLACKLESS DRAVEAR ASEY FOR RWY FRT CAR AKD AN

NCCABE, THOMAS, FESSLER,CHMARLES B. & MATSCHKE ,SCOTT = inv

FRICTION CLUTCH MECHANISM FOR HIGK CAPACITY DRAFT GEAR

MCCABE, THOMAS, FESSLER,CHARLES B. & WATSCHKE  SOOTT = inv

ERGOMONIC NAND WHEEL FOR RAILWAY CAR HAND BRAXE

AN TMTERLOCKING TYPE MECHANISM FOR A SLACKLESS DRAWEBAR

HIGH CAPACITY DRAFY GEAR ASSEN3LY

A SLACK ADJUSTABIE FORCE TRAWSHMIT/IKG CYLIMDER

A ROTARY DRAWBAR ASSEMBLY FOR A RAILWAY FRAEIGHT CAR

RATLWAY VEHICLE BRAKE RIGGIWG SLACK ADJUSTER

REMOVABLE SMAFT MEMBER ENGAGEABLE [N A HALL PORTION OF AN
SLACKLESS DRAWBAR ASSEMBLY UTILIZING A BALL AND RALE
RAILMAY VEHICLE BRAKE SYSTEM

MCCABE, THOMAS, FESSLER,CMARLES B. & NATSCHKE,SCOIT = inv
A ROTARY ORAVBAR ASSEMBLY FOR A RAILWAY FREJGHT CAR

DRAFT GEAR ASSEMBLY

A SLACK ADJUSTABLE FORCE TRANSMITTING CYUINDER

AW IMPROVED PHEUMATIC PRESSURE 1O HYDRAULIC PRESSSURE

CAR TRUCK SOLSTER BOML

GEAR ASSEMBLY

EACH END OF THE ORAMBAR

CAR TRUCK BOLSTER BOWL

INTERLOCKING MECHAW)SM THEREFOR

RAILWAY BRAKIMG APPARATUS

ASSEMBLY AND METHOD OF RECONDITIONING DRAFY G

RATLUWAY BDRAKING APPARATUS

ASSEMBLY USED COK A RAILMAY FREICKI CAR

ARTICULATED BEARING ASSEMBLY

ASSEMBLY

RATLWAY BRAKING APPARATUS

IRTEMSIFIER MECHANISM
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8986 SOFRC | 8SUED 97/399¢ 02725798 CARD PNEUMATIC PRESSBRE OPERATED v»hn-.zn BRAXE FOR A RAILWAY VEMICLE BRAKE SYSTEM

895t SOFRC | SSUED 9772348 02/25/98 CARD END DESIGH FQR A RAILWAY TYPE FRESGHT CAR

8783 ALSAL 1 SSUED 653498 03/19/98 CARD A FEMALE COMNECTION NEMBER FOR A SLACKLESS DRANBAR ASSEMBLY USING A BALL AMD RACE ASSEMBLY
BYBS SOFRC 18SUED cux.nmwo 03/25/98 CARD RAILWAY VEHICLE BRAKE SYSTEM

8651 UsA ».@ 1 SSUED 5,738,416 04/14/98 CARD MCCABE, THOMAS, FESSLER,CHARLES 8. & WATSCHKE, SCOTT = inv RATLWAY BRAKING APPARATUS

8528 USA \M 1SSUED 5,766,293 05/05/98 CARD AN IWPROVED PNEUMATIC PRESSURE TO HYDRAULIC PRESSSURE IRTENSIFIER MECHANISM
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7050

7000

7050

7050

7050

7000

8244

8104

8214

8214

8106

8248

TION

8214

8104

8104 -

8214

8104

Count Sub
ry Case

CANAD
SOFRC
VENDA
CANAD
JAPAR
USA “
USA
SCFRC
USA
VENDA
USA
VENDA
SOFRC
TRANS
80P HU

BOP KU

Stoat

1SSUED

1 SSUED

1SSUED

I3SUED

ISSUED

{ SSUED

1SSUED

| SSUED

1SSUED

1SSUED

1 SSUED

1SSUED

1 SSUED

1SSUED

1 SSUED

| SSUED

{SSUED

1$5UED

| SSUED

Jumber

4,181,369
1000772
4,309,018
11168659
B1/0244
8170005
11356597
1210644
4,552,412
4,558,907
85/3348
4,577,910
8570052
4,586,755
85/00%5
8574720
85/0060
8570057

85/0091

Date

01/01/80

08/26/80

01/05/82

01/19/82

02/24782

03/19/82

11/30/82

06/12/84

11712185

12/17/85

12/24 /85

03725786

04/25/86

05/06/86

05/30/86

07/30/86

09/26/86

12/11/86

12711786

=z=gsz-vo-sIsEsasEMmErassccioITrrrScEEEECS SfEmmrETTEErIsIZEeRSECRNISCONraMCCCEELCNLECICSCLEC1ICICEIBAIISIBNBEERIT

L POV

LPOW

LPDV

LPDW

LPDV

LPDW

LPOW

LPDU

LPDW

LPDW

LPOU

LPDW

LPOW

LPOW

LPDY

LPOW

LPOW

LPDW

LPOW

PNEURATIC/ELECTRO-PREUMATIC BRAKE CIRCUITRY FOR
PNEUMATIC-ELECTRIC SELF-LAPPING BRAXE CO NIROL APPARATUS
CLAMP-DOMM DEVICE FOR USE [N SECURING A MEMBER IN AN INWACCES
PNEUMATIC/ELECTRO-PREUMATIC BRAKE ... CIRCULTRY i0OR
CLAMP-DOMM BEVICE FOR USE [N SECURING A MEWBER 1N AN JNACCES
CLAMP-0OMM DEVICE FOR USE IH SECURING A MEMBER 1N AN INACCES
CLANP-DOWM DEV]CE FOR USE IH SECURIKG A MEMBER (W AM {WACCES
PNEUMATIC/ELECTRO-PREUMATIC BRAKE ... CIRCUITRY fOR

BRAXE PIPE CHARGING ncA.ow“ ARRAKGEXENT

CONTROL VALVE DEVICE ARRANGED <OR DIRECT GR GRADUAYED

QUICK RELEASE VALYE ARRANGEREWM!

QUICK RELEASE VALYE ARRANGEMEMT

CONTROL VALVE DEVICE ARRANGED FOR OIRECT OR GRADUATED

RwY BRAKE CONTROL SYS. ARRAWGEJ TO LIMIT MAX. BKK PRESS,
QUICK RELEASE VALYE ARRANGEMENT

COMTROL VALVE DEYVICE ARRANGED FOR DIRECT OR GRADUATED
COMTROL VALVE DEVICE ARRANGED FOR DIRECT OR GRADUATED

QUICK RELEASE VALVE ARRANGEMENT

COMTROL VALVE DEVICE ARRAMGED FOR DIRECT OR GRADUATED

long:titiel

PUSH/PULL TRAIN OPERATIOM

SIBLE AREA

PUSH/PULL TRAIH QPERATION

PATENT

9423 F

SIBLE AREA

SIBLE 2QES

1.:

E

SIBLE AREA

F

PUSH/PULL TRAIN OPERATION

RELEASE OPERATION

RELEASE OPERATION

BURING OOMB. [NDEP. AND AUTORATIC BRAKE OPERA

RELEASE OPERATION

RELEASE OPERATION

RELEASE OPERATION
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8220

839¢

8214

4392

8104

8449

8220

8220

8391

8244

8489

8566

8531

8502

8531

851%

8588

853

a5

asa2

8452

FRANS

NEWZL

usa

UsA

CANAD

USA

CANAD

AUSAL

UsA

SOFRC

USA

UsSA

SOfFRC

SOFRC

SOFRC

USA

USA

USA

USA

LTALY

e

I SS5UED

1SSUED

ISSUED

| SSUED

| SSUED

I SSUED

1 SSUED

1 SSUED

| SSUED

1SSUED

1SSUED

1SSUED

I SSUED

[SSUED

{ SSUED

I SSUED

1SSUED

1SSUED

1 SSUED

| SSUED

1SSUED

1SSUED

ISSUED

8570037
213583
4721515
1234849
4,750,787
1242232
4,830,580
1254157
581248
4,836,093
1255721
B9/7261
971399
4,986,500
90/3256
90/3201
90/3199
5,036,468
0319039
0319423
5,064,251
1231980

5,083,586

03/13,87

06/24/87

01/26/88

04/05/88

06/ 14/88

09/20/88

05/16/89

05/16/89

05/26/89

06/06/89

06/13/89

07/25/90

11/20/90

01722/

02/27/91

02727/

02/27/91

07730791

08/13/91

08/27/9%

11712/91

01/722/92

01/28/92

LPOW QUICK RELEASE YALVE ARRANLEMENT
}
LPDW PISTON ASSEMBLY g
LPDW CONTROL SYSTEM OF A DUAL CYLINDER TYPE D ENUMIDIFIER
LPDOW QUICK RELEASE VALVE ARRANGEMENT
LPDW RELAY VALVE FOR AN AIR BRAKE SYSTEM
LPOW COMTROL VALVE DEVICE ARRANGED FOR DIRECT DR GRADUATED RELEASE OPERATION
LPOW TWO STAGE AIR COMPRESSOR UNI1
LPDV PISTON ASSEMBLY
LPDW PLISTON ASSEMBLY
LPDW PISTON ASSEMBLY
LPDM BRAKE PIPE CHARGING CUT-OFFf ARRANGEMENT
LPOW DIGITAL AfR BRAKE CONTROL SYSTEM
LPOV SYSTEX FQR ASSURING zmmx»anm Of BRAKE PIPE PRESSURE  LOCOMOTIVE BRAXE VALUE
LPDW ADJUSTABLE AIR BRAKt HOSE SUPPORY FfDR RAILWAY VERICLES
LPDW BRAKE YALYE OEVICE ARRANGED FOR ELECTRO-PHEUMAT!( COMIROL
LPOY ADJUSTABLE AIR BRAKE HOSE SUPPORT FOR RAILWAY VEHICLES
LPDY BRAKE ASSURANCE CIRCUIT OPERATIVE IN RES PONSE 10 A LOM BRAK € PIPE PRESSURE
LPDW ARRAMGEMENT FOR READING AN ABSOLUTE POSI T10M EMCODER ...PDS IT(ON OF BRAKE HANDLE
LPOW LOCOMOTIVE BRAKE CONSOLE
LPDW LOCOMOTIVE BRAKE CONSOLE
LPDW ELECTROPNEUMATIC AIR BRAKE COWIROL SYSTEWM FOR RAILWAY VEHICLES

LPOW OIGITAL AJR BRAKE CONTROL SYSTEM

LPDW MTIG. ARRANGE FOR CONN.A FLUID PRESS.VAL TO A PIPE BRKI.BY A HOLLOW ADAP1 MEMBER
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8387

8541

8622

8437

8a65

8521

8489

8642

8214

810

8244

8639

8489

8706

8678

8644

8696

84878

8489

8489

8502

8625

USA

usa

USA

usa

USA

Usa -

AUSAL

USA

UNIKN

usa ¢

USA

USA

USA

usa D)

FRAMC

MUSAL 1

CANAD

SOFRC

{SSUED

{SSUED
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{SSUED
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1 SSUED
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5,086,641
5,096,266
5,104,203
5,106,270
5,129, 145
5,131,612
620,442
S, 1b,939
1718101
1729861
1729859
5,192,118
234322
5,211,451
5,213,749
5,222,788
5,246,030
5,303,937
2645818
649,535
2014423

93/2880

62/11/92

03711792

04/14/92

04/21/92

07/14/92

07/21/92

08/20/92

09/15/92

11/27/92

01/29/93

01729793

03/09/93

04/28/93

05/18/93

05/25/93

06/29/93

09,21/93

04/19/94

05/06/9%

10718794

11701794

11/30/94

LPOV ARRANGEMENT FOR DYMAMIC CALIBRAVING AN A BBOLUTE POSITION EN COOER

LPOW DURL-RESPONSE VENT VALVE DEVICE

LPOW ARNGMNT FOR EMULATING A J-TYPE RELAY AIR VALVE USABLE IH A RWY BRAKING SYSTEM
LPDW RIR-COOLED AIR CONPRESSOR

LPOW VALVE RECOND(TIGNING PROCESS

LPDW ARNGEMNT FOR POSITIVELY DETERMINING ACTU AL SOUNDIMG Of WARN ING WORN QN RWY VEHIC
LPDW OIGITAL AIR BRAKE CONTROL SYSTEM

LPDW VALVE BUSHING CLEANING DEVICE £ METHOD QOF CLEANIHG VALYE BUSHIKGS

LPDW QUICK RE{EFASE VALVE ARRANGEMENT

LPOW CONTROL VALVE DEVICE ARRANGED FOR DIREC! QR GRADUATED RELEASE OPERATION
LPDW BRAKE PIPE CHARGING CUT-OFF ARRANGEMENT

LPDN ELECTRO-PNEUMATIC LOCOMDTIVE RRAKF CONTROL SYSTEM
LPDW DIGITAL AIR HBRAKE COMIROL SYSTEM

LPDW ADJUSIABLE REGULATING DEVICE FOR A RAILWAY LOCOMOTIVE BRAKE VALVE APPARATUS

LPOW A METHOD OF FORKING A RUBBER SEAL HAVING A METALLIC INSERT & SEAl SO PRCOUCED

LPOW MICROPROCESSOR BASED ELECYRQ-PNEU. LOCOMOT [VE BRAKE COMTROL SYSTEM HAVING BRAKE ASSURAMCE CIRCUIT
LPDW SAFETY VALVE ARRANGEWEMY

LPDM A METHOD OF FORMING A RUBBER SEAL HAVING A METALLIC INSERT & SEAL SO PRODUCED

LPDV DIGITAL AR BRAXE CONTROL SYSYER

LPOVW DIGITAL AlQ BRAKE CONTROL SYSIEN

LPOW BRAKE VALVE DEVICE ARRANGED FOR ELECTRO-PNEUMATIC CONTROL

LPOW MUTORATIC SLOY [DENTIFICATION AKD ADORESS DECOOING SYSIEM
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8489

8705
hicls
8590

84626

JAPAN

USA

8735 UsA
a7ey UsA
8248 JAPAN
TION

8489 CANAD
8625 UsA C
8696 CANAD
8704 JAPAN
8425 AUSAL
8816 UsA
ONTRDL SYSTEM

8811 USA
8857 USA
2502 JAPAR
8725 JAPAN
TEM

8880 USA
907 UsA
8939 USA
8992 USA
arse USA C

I55U€D
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1SSUED

| SSUED

1SSUED

| §SUED

ISSUED

ISSUED

| SSUED

I SSUED

| SSUED
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1SSUED

1SSUED

1SSUED

| SSUED
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1SSUED

1SSUED

1SSUED

06- 24924
5,385,392
5,415,465
5,428,538
1956479
5,439,276
5,467,206
2003692
1,337,947
5,491,830
2,109,381
2503195
564889
5,503,469
5,538,331
5,544,619
2106812
2576834
5,592, 38
5,621,657
5,630,354
5,634,391

5,046,461

P1/23/95
01/31/95
05/16/95
06/27/95
07/28/9%
08/08/%5
11/14/95
12720/95
OV/16/9%%
02/13/96
03/12/96
03713/96
03/26/96
04702196
077,23/96
08/13/96
11706796
11707796
01/07/97
04/15/97
05/20/97
06/03,97

Qa7/01/97

LPOW

LPDW

LPOW

LPDW

LPOW

LPDW

LPOM

LPOW

LPOV

LPDW

LPOW

LPDMW

LPOW

LPOW

LPOW

LPOW

LPOW

LPOW

LPOM

LPOW

LPDH

LPOM

DIGITAL AIR BRAKE COMIROL SYSTEM
-

Recoverable and a Direct Relesse snd Non-Recoversble Baii-Off Logic Arrengement for use on a RR Ve

APPARATUS & METHOD OF BAILING OFF THE BRAKE CYLINDER PRESSURE OM A LOCOMOTIVE CONS)ST.

SAKD NG COMTROL SYSTEM FOR RAILWAY VEHICLES

BRAKE ASSURANCE CIRCUIT OPERATIVE [N RES POHSE 1O A LOW BRAK £ PIPE PRESSURE

TANPER-RESISTANT INDEPEMDENT BRAKE VALVE DEVILE (OR LOCMOTIVE AIR BRAKE EQUIPMENT

ARRANGEMENT FOR EMULATING AN H-1YPE RELAY AIR VALVE WHICH 1S UTILIZED IN A RAILWAY BRAKING SYSIEM

RUY BRAKE CONTROL SYS. ARRANGED TO LIM'T MAX 82K PRESS OURIRG COMB. INDEP. AKD AUTOMATIC BRAKE CPERA
DIGITAL AIR BRAKE CONTROL SYSTEM

AUTCMATIC SLOT IDEKTIFICATION AMD ADDRESS DECODIKG SYSTEM
SAFETY VALVE ARRANGEMENT

ARRANGEMEMY FOR ENHANCIMG THE BAIL-OFF FUMCTION Of BRAKE CYLINDER PRESSURES OM A RAILR0AD LOCOMDTIVE
AUTOMAYIC SLOT _omz:E.Q:G. AND ADDRESS DECOD(NG SYSTEM

APPARATUS 1O PREVENMT [MADVERTENT DISCHARGE AND fRAPPING OF  PIPE PRESS. IN AN ELECTRO-PNEL LOCD BRAKE ©
APPLICATIONS QF EPIC(R) 3102 BRAKE EQUIPMENT 10 ELECIRC- PHEUMATIC SYSTEMS

DIPSTICK ASSEMBLY

BRAKE YALVE DEVICE ARRANGED FOR ELECTRO-PNEUMATIC OOMTROL

CRARGING CUT-OFF VALVE ARRARGEMENT FOR WICROPROCESSOR-DASED ELECTROPNEUMATIC LOCOMDIIVE BRAKE CONTROL SYS
RAILUAY BRAKE SYSTEM TESTER

AUTOMATIC DEVECTION OF AIR FLOW TRANSOUCER TYRE UNDER SOFTWARE COWTROL
EXTENDED L!FE BRAXE CYLI!MIER KOLDER

HHERT PLASTIC COATEC FLEXIBLE TYPE OiAPRRAGM FOR

APPLICATION IN A SAK[TARY [YPE PUMP

HIGH VOLTAGE D-C CURRENT LIKITER
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8701
CONTROM
8590
fom
9013
8701
CONTROL
8741

8905

AB47

Y LOCOMOT 1VE

4853
9016
9014
Avr Dryer
2013
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8812

8816

JAPAK

JAPAN

USA

USA

CANRD

USA

USA

JAPAN

JAPAN
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SOFRC
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JAPAL

JAPAN

INTROL SYSTEN
8857

CANAD
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2670425

1690210

5,687,613

5,689,893

2,105,152

5,704,700

5,711,206

T2

2742526

5,715,621

9773997

9774626

o7/48N

2763284

2766431

2,150,882

07/04/97 LPON KICROPROCESSOR-BASED ELECTROPHEUMATIC LOCOMOTIVE BRAKE
08/29/97 LPDV APPARATUS & METHOD OF BAILING OFf [HE BRAKE CYLIMDER
19/18/97 LPOV IMPROVED INSERT TYPE WEMBER FOR USE IN A FLEXIBLE TYPE PUMP
11/25/97 LPOW DESICCANT CANISTER WiTH POSITIONING BORE

12/02/97 LPOW MICROPROCESSOR-BASED £LECTROPHEUMATIC LOCCMOT IVE BRAKE
01/06/98 LPDW AIR PASSAGE INSERT FOR OIL FILL SPOUT

01/27/98 LPDW PLSICH AXD CYLINDER ASSEMBLY FOR MINIMIZING MATER BLOW-BY
01730798 LPOW APPARATUS FOR (NTERLOCKING THROTTLE, DYNAMIC BRAKE AMD RE-

01/30/98 LPOW APPARATUS FOR INTERLUCKIRG REVERSER HAKDLE OW A COMTROL

02710798 LPDW REGENERATIVE DESICCANT AIR DRYER

02/25/98 LPOV Molded Rubber Val Seal for use in Predetermined type Valves
03725798 LPOW DESICCANT CANISIER WlTH POSITLONING BORE

03/25/98 LPDW YTHERMOSTATICALLY COMTROLLED FWTERCODLER SYSTEM FOR A

03727798 LPOW SOFTMARE NULLIFY

04/03/98 LPDW APPARATUS [0 PREVENT [NADVERITENT CISCHARGE AKD TRAPPING OF

06/09/98 (POU DIPSTICK ASSEMBLY

10N OF [RANSDUCER [HDUCED OFFSET

CONTROL SYSIEM HAVING PNEUMATIC BACKUP BRAKE

PRESSUME 0N A LOCOMOTIVE CONSISY.

DIAPHRAGN

CONTROL SYSTEM HAVING PNEUMATIC BACKUP BRAKE

IN AN AIR COMPRESSOR

YERSER HANDLES ON A CONTROL STAND OF A RATLWA

M

-
<)
3
()
[}
—a
=
o3

STAND O A RALLWAY

suth as, # Ck Vel in a Regenerative Desiceant

MULTIPLE STAGE COMPRESSOR AND WETHOD

ERRORS WITHIN A FLOW RATE REASUREMER! SYSTER

PIPE PRESS. 1N AN ELECTRO-PNEU. LOCO. BRAXE C
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Case Count Sub Stat Patent

Nunber ry Case Nuwber
&ﬁ . cm» ,n 1SSUED 4,175,792
&97S SOFRC 1SSUED 79/1232
6982 SOFRC 1SSUED 7971200
7005 SOFRC 1SSUED 7973204
6986 SOFRC 1SSUED 79,3203
7005 UsA  1ssuEp 4,215,881
7020 SOFRC 1SSUED 7974008
7020 usa F issu 4,225,193
7023 USA ~  ISSUED  RE30408
6986 UsSA " ISSUEB 4,235,477
7027 SOFRC 1 S8UED 80,3282
4982 CAMAD 1SSUED 1111466
4975 CANAD 1SSUED 1111465
7005 CANAD 1SSUED 1115308
7020 CAMAD 1 SSUED 1116660
8123 TRANS ISSUED 8370042
8006 ~ VEWDA jssup 81,0071
1027 VENDA 15SUED 80/0545
8006 SOFRC 1SSUED B1/3958

Date

V721779

03/26/80

03/26/80

04/25/80

06725780

08/05,80

08s27/80

09/30/80

09/30/80

11725740

05/27/81

10/27/81

107277814

12/29/8%

01/19/82

04/28/82

06/04/82

06/12/82

06/30/82

HAfY COMTIRUAL QUICK SERVICE VALYE DEVICE

NAFY RAILWUAY VEHICLE BRAKE APPARATUS ARRANGED
NAFY NEW POPPET VALVE TYPE BRAXE CONTROL VALV
NAFW |MPROVED HOSE COUPLING
HAFW VARIABLE LOAD VALVE DEVICE
NAFW IMPROVED HOSE COUPLING
WAFW COMTROL VALVE ARRANGEMENWT FOR COMBINED B
WAFY CONTROL VALYE ARRANGEMENT FOR COMBINED B
NAFW BRAKE APPARATUS WITH COMS(MED BRAXE Crif
NAFW VARIABLE LOAD VALVE DEVICE
NAFW IMPROVED CORE FOR FORMING PASSAGEWAYS N
NAFW NEW POPPET VALVE TYPE BRAKE CONTROL VALY
NAFW RATLWAY VERICLE BRAKE APPARATUS ARRANGED

WAFW IMBROVED HOSE COUPLING
NAFY CONTROL VALVE ARRAMGEMENT FOR COMBINED B
NAFY UNIVERSAL GASKET

WAFW COMTROL YALVE ARRANGEMEN? ,Sm COMBINED §
NAFW 1APROVED CORE FOR FORMING PASSAGEWAYS (N

HAFW COWTROL VALVE ARRANGEMENT FOR COMBIMED &

REDUCED EMERGEMCY RESERVOIR VOLUME

E DEVICE

RAKE CYLINDER AND R ESERVOIR

RAXE Tri INDER AND R ESERVOIR

KDER AND RESERVOIR

CASTINGS

E DEVICE

REQUCED EMERGEHCY RESEAVOIR VOLUME

RAKE CYLIKDER ANO R ESERVDIR

KAKE i onBER ABD A 1R RESERYDIR DEVICE
CASTIKGS

RAKE LTL(NDER AND A IR RESERVDIR DEVICE
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800s usA 1SSUED 4,339,155 07/13/82 NAFW COHTROL VALVE ARRANGEMENT FOR COMBINED 8 RAKE CYLINDER AND A IR RESERVOIR DEVICE
y

7100 SOFRC ISSUED 81/5775% 09/29/82 WAFM {NSHOY VALVE ARRANGEMENT RAJLWAY BRAKE .A PPARATUS.BRAKE CYL! NDER DEVICE

7098 USA 1 SSUED RE31059 10/19/82 MAFV EMERGENCY PORTION fOR A BRAKE CONTROL VA

7135 VENDA 1SSUED 82/0070  06/26/B3 MAFW IMPROVEMENTS [N COMBINED AIR RESERVOIR/B RAKE CYLINDER E

7144 VENDA I1SSUED 82/0074 04/264/83 KAFW CONTROL VALVE ARRANGEMENT FOR COMBINED 8 RAKE CYLIKDER IR RESERVOIR DEVICE

71138 SOFRC {SSUED 82/5842  06/297B3 NAFW IMPROVEMENTS 1N CONBINED AR RESERVOIR/B RAXKE CYLINDER E

ALY SOFRC | SSUED 8276590 07/27/83 NAFW CONTROL VALVE ARRAKGEMEW! fOR COMBINED B RAKE CYLINDER IR RESERVDIR OEVICE

7184 usA | SSUED 4,605,182 (9/20/83 NAFW CONTROL VALVE ARRANGEKEN! FO# COMBINED & RAKE CYLINDER IR RESERVDIR DEVICE

7081 CANAD 1 SSUED 1154386  09/27/83 NAFW BRAKE CYLINDER DEVICE

7080 CANAD 1SSUED 1154387 09/27/83 NAFU BRAKE CYL(NDER DEVICE

7135 USA 1SSUED 4,418,799 12/06/83 WAFM IWPROVENMENTS IN COMBINED AIR RESERVOIR/B RAKE CYLINDER E

7144 BOPHU ISSUED B2/0127 12/28/83 WAFVW CONTROL VALVE ARRANGEMENT fOR COMBINED 8 RAKE CYLINDER 1R RESERYOIR DEVICE

8123 VENDA 1SSUED 8370031 01/13/84 MAFY UBIVERSAL GASXEY

8123 SOFRE 1SSUED 8373265 01/25/84 WAFM UNIVERSAL GASKF]

7144 TRANS 1SSUED 8270079 02/09/84 MAFW COMYROL VALVE ARRANGEMEWT F0R CCHBINLU B RAKE CYLIWDER AWD 4 IR RESERVOIR DEVICE

7135 FRANS 1SSUED 82/0077 02/09/84 WAFW IMPROVEMENTS IN COMBINED AJR RESERVOIR/B RAKE CYLIMDER DEVIC £

6975 JAPAN 1SSUED 1195608 03/12/84 RAFW RAILVAY VEHICLE BRAXE APPARATUS ARRAKCED . REDUCED ENERGENCY RESERVOIR VOLUKE

7135 BOPHU 1SSUED 82/0121 0i/13/84 NAFW IMPROYEMENTS 1K COMBINED AlR RESERVOIR/B RAKE CYLIKDER DEVIC E

813 BOPHU 1SSUED 8370050 05726/84 WAFW UHIVERSAL GASKET

8150 usa 1SSUED 4,456,219 06/26/84 WAFY SPRING LOCXING HANDLE MECHAN)SH

8101 USA 1SSUED 4,667,605 08/28/84 NAFW HYDRO-PNEUMATIC ACTUATOR WITH AUTOMATIC SLACK ADJUSTER

7100 CANAD 1 SSUED 1178992 12/04/84 WAFY IHSHOT VALVE ARRANGEMENT RA!(WAY BRAKE.A PPARAIUS .BRAKE CYLI KDER DEVICE

BO06 CANAD 1SSUED 1178993 12)04/84 WAFW CONTROL VALVE ARRANGEMENT FOR COMBINED B RAXE CYLIMDER AKD A (R RESERVOIR DEVICE
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8179
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8259
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8259
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JAPAK

SOFRC
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TRANS
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84/4369

8470054

8&4/9082

84/0109

84/0055

1193300

85/0871

8570010

4,557,181

1193758

8570012

4,577,870

4,583,790

5649521

84/0118

85/8722

85/9407

4,813,016

85/0108

1213634

84/0181

01716785

03/27/85

06/21785

07/31/8%

08/30/85

09/02/85

09/10/85

10/30/85

12/06/85

12/10/%

12/31/85

02728786

03/25/86

04/22/86

06/10/86

07/04786

07/30/86

08/21/86

09/23/84

10/31786

11/04/86

12/11/86

NAFW

NAFW

NAFW

NAFW

NAFU

NAFW

NAFW

NAFW

NAFW

NAFM

WAFW

HAFY

NAFY

WA FwW

NAFW

HAFW

NAFW

NAFUW

NAFW

NAFS

MAFW

MAFW

WEW POPPET ALUE TYPE SRAKE COMTROL VALY E DEVICE
EMPTY/LOAD BRAKE CONTROL ARRANGEMENT

EMPTY /LDAD BRAKE CONIROL ARRANGEMENT

IMPROVED BRAKE CYLINDER/AIR RESERVOIR DEVICE

IKPROVED BRAKE CYLIMDER/AIR RESERVOIR OEVICE
EWPTY/LOAD BRAXE COMTROL ARRANGEMENT

VAR{ABLE LOAD VALVE DEVICE

AN APPARATUS FOR AND A WETNOO OF IMPROVING THE SEALING CAPABILITIES OF A SEAL
AN APPARATUS fOR AND A METHOD OF IMPROYIML )HE SEAL NG CAPABILILIES OF A SEAL
IMPROVED BRAKE LCYLINDER/AIR RESERVOIR DEVICE

IMPROVEMENTS W COMBIKED AIR RESERVOIR/B RAKE CYL (MDER DEV(C £

AN APPARATUS FDR aMD A MEIWQD OF IMPROVING IHE STALING

CAPABILITIES OF & SEAL
AN APPARATUS FOK AND A METHOD OF IMPROVING [HE St AL NG CAPABILITIES OF A SEAL
IMPROVED EMPTY/LOAD BRAKE CONTROL SYSTEN

INPROVEMERTS IN COMBINED AIR RESERVOIR/B RAKE CYLIHDER DEVIC £

IMPROVED BRAKE CYLIWDER/AIR RESERVOIR DEV(CE

CLAMPING ARRANBEMENT FOR DIAPHRAGM TYPE PLSTON

IMPROVED EMPTY/LOAD BRAKE CONTROL SYSIEM

SIMGLE CYLINDER TRUCK WMOUNTED BRAKE ASSEMBLY

IMPROVEU EMPIY/LUAD BRAKE COMTROL SYSTEM

CONTROL YALVE ARRANGEMENT FOR COMBINED B RAKE CYLINDER AND A (R RESERVOIR DEVICE

IMPROVED BRAKE CYUINDER/AIR RESERVOIR DEVICE
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8178 VENDA
6986 JAPAN
a307 SOFRC
8259 TRANS
8178 TRANS
a3o7 VENDA
8190 BOPHL
8190 CANAD
6829 Usa
8307 TRANS
&07 BOPHU
6829 SOFRC
4829 VENDA
8259 8OPHY
8110 BOPHU
8307 NEWZL
8396 SOFRC
WPL FUNCTION
8396 usa
WPPL FUNCT ION
8179 CANAD
8150 CANAD
8178 BOPHU
8410 SOFRC
8394 VENDA
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4,690,463
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87/0038
85/0179
85/0016
217149
87/6327
4,744,609
1237749
1218889
85/01560
8779026

87,0086

12/23/86
62/09/87
03/25/87
05/01/87
05/01/87
05/29/87
06/11/87
08/04/87
09701/87

10/12/87
11/719/87

11725/87
U2/26/88
03/01/88
03/01/88
04/18/88
04/27/88
05/17/88
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07,05/88
07/14/88
07,27/88

08/26/88
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RAFY
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HAFV

RAFN
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NAFW

NAFY

NAFW

NAFW

NAFY

WAF M

CLAWPING ARRANBEMENY FOR DIAPHRAGM TYPF PISTON
.

VARIABLE LOAD VALYE DEVICE

SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSEMBLY

IWPROVED EMPTY/LOAD BRAKE CONTROL SYSTEM

CLAMPIHG ARRANBEMENT FOR DIAPHRAGHM TYPE PISTON

SIHGLE CYLINDER TRUCK MOUMTED BRAKE ASSEMBLY

EXPTY/LOAD BRAKE CONTROL ARRANGEMENT

EMPTY/LOAD SRAKE CONTROL ARRANGEMENT

FRT BRAKE CONTROL VALVE...PISTOM SLIDE VALVE . ..BRAKE

S(MGLE CYLINDER TRUCK MDUNTED BRAKE ASSFWBL:

SIHGLE CYLIMDER TRUCK MOUNTED BRAKE ASSEMBLY

FRT BRAKE COMTROL VALVE...PISTON SLIDE VALVE...BRAKE

FRT BRAKE COMTROL Sc.cm.\. PIGTOM SLIDE VALVE. HRAXE

IMPROVED EMPTY/LOAD BRAKE COMTROL SYSTEM

AN APPARATUS FOR AND A METHOOD OF IMPROVINKG Iht SiALlKG

SIMGLE CYLINDER TRUCK NOUNTED BRAKE ASSEMBLY

FRY BRK COMTROL VALY HAVIHG EMERG PLISTOM SLIDE VALVE &

ERT BRK CONTROL VALY MAVING EMERG PISTOM SLIDE VALVE 2

IMPROVED BRAKE CYLIMDER/AIR RESERVOIR DEVICE

SPRIKG LOCKING HANDLE MECHAN!SN

CLAMPING ARRAMBERMENT FOR DIAPHRAGM 1YPE PISTCH

SINGLE CYLINDER TRUCK WMOUNTED BRAXE ASSE MBLY

FRT BRK CONTROL YALV HAVIKG m‘.xn PISTON SULIODE VALVE &

APPLICATION FUNCTIOM

APPLICATION FUNCTION

APPLICATION FUNCTION

CAPABILITIES OF A SEAL

GRADUATING VALV ARRANGED PROVIDE ACLCELER BRK

GRADUATING VALY ARRANGED PROYIDE ACCELER BRK

GRADUAT I NG VALY ARRANGED PROVIDE ACCELER BRE
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8389 USA
8374 UsA

8455 UgA 7
azae SOFRC
8454 UsA

8415 usa

8410 USA

8356 BOPHU
APPL FUNCTION

839¢ TRANS
APPL FUKCTIOM

8415 SOfRC
8421 SOFRC
8451 USA

8421 usA

8453 USA ;
8307 AUSAL
8415 BOPKU
8259 CANAD
173 CAMAD
8468 USA '
8454 SOFRC
51 SOFRC

8455 SOFRC

I SSUED

I SSUED

1SSUED

| SSUED

{SSUED

[SSUED

|SSUED

ISSUED

1SSUED

{SSUED

|SSUED

{SSUED

ISSUED

1 SSUED

[ SSUED

1SSUED

1SSUED

[SSUED

1SSUED

I SSUED

1 SSUED

[ SSUED

4,770,472 09/13/88 WARW
4,771,868 09/20/88 RAFW
4,776,642 10711788 NAFW
8871845 10/26/88 HAFW
4,783,126 11/08/88 WAFW
4,786,117 11722/88 HAFW
4,793,446 12/27/88 WAFV
87/0147 01/09/89 WAFW
87/0088  02/09/89 MAFY
88/4948 02/22/89 NAfU
88/5228 03/29/89 NAFW
4,819,993 04/11/B9 WAFW
4,830,148 05/16/89 MAFY
4,830,438 05/16/89 HAIW
764047 06/08/89 NAFW
88/0100  04/09/89 WAFW
1255720  06/13/89 KAFY
1257579 O7/18/89 NAFW
4,850,654 07/25/89 WAFW
88/8255 07/25/89 NAFW
88/8296 07/26/89 NAFW

88/8290 07726789 NAFY

11

FREIGHT BRAKEI CORTROL VALVE x><_,zn EMERGENCY P1STON SLIDE VALYE .. .FUNCTIOR

HANDBRAKE MECHANISM FOR SINGLE CYLIMDER TRUCK MOUNTED RWY CAR BRAKE ASSEMBLY

FREIGHT BRAKE CONTROL VALVE DEVICE WAVIN G IMPROVED QUICK SE RVICE FUNCTION

FREIGHT BRAKE CONTROL VALVE HWAVING EMERGENCY PISTON SLIDF VALVE. .. FURCTION

FREIGHYT BRAKE CONTROL VALVE DEVICE HAVING IMPROVED QUICK SERVICE FUNCT(ON

YARIABLE LOAD VALVE

SINGLE CYLIMDER TRUCK MOUNTED BRAKE >w.mm MBLY

FRT BRX COMTROL VALY HAYING EMERG PISION SLIDE VALVE & GRADUATING VALYV ARRANGED PROVIDE ACCELER BRX

FRT BRK COMTROL VALY HAVING EMERG PISTON S| IDE VALVE & GRADUATING VALY ARRANGED PROVIDE ACCELER BRX
VARIABLE LOAD VALVE

TRUSS - TYPE BRAKE BEAM FOR RAILVAY VEHICL TRULK-MOUNTED BRAKE ASSEMBLY

FREIGHT ERAKE COMTROL <>.P<m DEVICE HAVING !MPROVED QUICK SERVICE FUNCTION

TRUSS-TYPE BRAKE BEAM FOR RAILWAY VEHICL TRUCK-MOUNTED BRAKE ASSEMBLY

FREIGHT BRAKE EMERGENMCY VALVE

SINGLE CYLIKDER TRUCK MOUNTED BRAKE ASSEMBLY

[}

VARIABLE LOAD VALVE

IMPROVED EMPTY/LOAD BRAKE CONYROL SYSTEN

CLAMPING ARRANBEMENT FOR DIAPHRACM TYPE PISTOM

FREIGHT BRAKE EMERGENCY VALVE

FREIGHT BRAKE CONIROL VALVE DEVICE MAVING IMPROVED QUICK SERVICE FUMCT(ON
FREIGHT BRAKE COMTROL VALVE DEVICE HAVING IMPROVED QUICK SERVICE FUNCTION

FREIGHT BRAXE CONTROL VALVE DEVICE HAVIN G {MPROVED GUICK SE RVICE FUNCTION

N

PATL

Q423 FIRANI
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PATENT
012280 FRAME
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&B829 ARGNT
6829 TRAMS
8259 CHINA
8415 VENDA
8351 USA
8415 TRANS
6829 UNTKNK
8506 Usa
8454 VENDA
8455 VENDA
8451 VENDA
8451 TRANS
8470 USA
B451 8OPHY
8455 80P KU
8454 BOPHY
8453 SOFRC
a307 CANAD
8300 usa
6829 BOPHY
839 AUSAL
\PPL FUNCTION

70914 JAPAN

8351 SOFRC

155U€ED

ISSUED

ISSUED

[SSUED

ISSUED

ISSUED

155LED

1SSUED

[ SSUED

1SSUED

| SSUED

1SSUED

I SSUED

1ssued

15SUED

1SSUED

1 SSUED

| SSUED

ISSUED

ISSUED

1SSUED

I SSUED

1SSUED

239228
87/0040
85109613. 1
88/0067
4,875,739
88/0064
2189209
4,887,516
88/0110
88/0109
88/0108
88/0117
4,915,018
88/0184
88/0183
88/0182
89/5980
1270214
4,951,556
87/0058
597,108
1582983

90,0338

07/31/89 NAFW FRT BRAKE CONTROL vALvE . .pisTon SLIDE VALVE. . BRAKE
[ -

08/03/89 WAFW FRT BRAKE CONTROL VA{VE - PISTON SLIOE VALVE .. BRAKE

08/23/89 MAFV IMPROVED EMPYY/LOAD BRAKE CONTROL SYSTEM

09/21/89 NAFW VARIABLE LOAD VALVE

10/26/89 WAFW INDEPENDENT CONTINUAL Quick SERVICE VALVE DEVICE

11716789 MAFU VARIABLE LOAD VALVE

11/29/89 NAFW FR1 BRAKE CONTROL VALVE P |Slow SLIDE VALVE. .. BRAXE

12/19/89 HAFW CLAMPING ARRANGEMEWT FpoR DIAPHRAGK PISTON ASSEMBLY

01/08/90 RAFW FREIGHT BRAKE CONTROL vaLvE DEVICE HAYIMG IMPROVED oujcK

01/19/90 WAFW FRE{GHT BRAKE CONTROL VALVE DEYICE WAVIN G [MPROVED quick ¢F

01/19/90 NAFW FREIGNT BRAKE CONTROL VALVE DEVICE HAVING INPROVED QuicK

02/22/90 NATW FREIGKT BRAKE CONTROL VALVE DEVICE HAVING 1MPROVED guicK

04/10/90 NAFV INPROVED DIAPHRAGN P1STON ASSENBLY

03/01/90 NAFW FREIGH! BRAKE CONTROL VALVE DEV)(E HAVING INPROVED QUK

05/01/90 WAFW FREIGHT BRAKE CONTROL va(ve DEVICE MAVIN S INPROVED QuICK sg

05/01/90 NAFYW FREIGHT BRAKE CONTROL VALVE BEVICE WAVING [MPROVED QUICK

05/30/90 NAFW FRE(GH] BRAKE EWERGENCY YALVE

06/12/90 NAFW SINGLE CYLINDER TRUCK MGUNTED BRAKE ASSENBLY

08728/90 WAFW LOW STRESS DIAPHRAGH

09/05/90 NAFW FRY BRAKE COWTROL VALVE. . PISTON SLIOE VALVE. . (BRAXE

09/18/90 NAFW FRT BRK CONTROL VALV HAVING EWERG PISTON SLIDE vaALve ¢

10/22/90 NAFV HYDRO-PHEUMATIC ACTUAIQR WITH AUTOMATIC SLACK ADJUSTER

10/31/90 NAFW INDEPENDENT COMTINUAL Quick SERVICE VALVE DEVICE

APPLICATION FUWCT)ON

APPLICATION FUNCTION

APPLICAYION FUNCTION

SERVICE FUNCTION

RVICE FUnCTION

SERVICE FUNCT]ON

SERVICE FUNCTION

SERVICE FUNCTIOW

RVICE FUNCTION

SERVICE FUNCT1OK

APPLICATION FUNCTION

GRADUATING VALV ARRANGED PROVIDE ACCELER Bak

1€
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6522 CAMAD
8389 AUSAL
8410 AUSAL
6961 USA
8535 USA
6961 SOFRC
8532 USA
6829 CANAD
8630 USA
8454 TRANS
8616 USA
855¢ UsA
8633 usa
8421 AUSAL
8178 JAPAN
8619 USA
8593 USA
83%9¢ CAMAD
\PPL FUNCIION
8389 CARAD
8239 SAPAN
8661 Usa
8374 CANAD

1SSUED

ISSUED

1SSUED

1SSUED

1 8SUED

1SSUED

ISSUED

1SSUED

1SSUED

[SSYED

[ SSUED

1SSUED

[SSUED

| SSUED

1SSUED

ISSUED

(| SSUED

1SSUED

155UED

1SSUED

1 SSUED

TSSUED

1,276,211
600, 104
600,538
4,974,911
4,974,910
9073963
5,005,915
1283149
5,044,698
£8/0120
5,069,312
5,071, 198
5,072,913
613648
1637432
5,100,207
5,106,168
1300208
1300209
UNIP04780
5,113,6%

1301078

11/13/50

11,20/90

12/03/90

12/04/90

12/06/90

03,27/91

04709/

04716791

09/03/91

10/29/91

12/03/91%

1210/

12791/9

01/717/92

01/731/92

03/31/92

04/21/92

05/05/92

05/05/92

05/13/92

05/19/92

05/19/92

NAFW

HAFW

HAFW

NAFW

NAFV

NAFW

NAFW

NAFW

NAFW

NAFV

WAFW

NAFYW

RAFV

NAFU

NAfY

NAFV

HAFM

NAFY

NAFW

NAFY

RAFV

NAFW

119

EMPTY-LOAD CHRNGEOVER APPARATUS

FREIGHT BRAKE COWTROL VALVE HAVING EMERGENCY PISTON SLIDE  VALVE. .. FUNCTION
SINGLE CYLINDER TRUCK MOUNTED BRAKE ASSE MBLY

VENT VALVE BEVICE

FREIGHT BRAKE CONTROL VALVE HAVING IMPROVED QUICX SERVICE  FucTION

YENT VALVE DEVICE

EMPIY LOAD CHANGEOVER VALVE FOR RALLWAY CAR

FRT BRAKE CONTROL VALVE.. PiSTON SLIDE VALVE...BRAKE APPLICATION FUNCT [ON
IMPROVED FREIGHT BRAKE CONTROL VALVE MAVING LAP LEAKAGE PROTECT | ON
FREIGHT BRAKE CONTROL YALVE DEVICE MAVING IMPROVED QUICK SERVICE FUNCTIOH
WANDBRAKE FOR SIKGLE-CYLINDER TRUCK-MOUNTED RAILWAY CAR BRAKE

EMER.VAL FOR ABD FR.BRAKE COMTROL VALVE DEVICE

SPRING LOADED LOCKINT HANDLY FGR ANG.E COMX OR IHE LIKE

TRUSS- TYPE BRAKE BEAN FOR RAILVAY VEWICL TRUCK-MOUNTED BRAKE ASSEMBLY
CLAMPING ARRANBEMENT FOR GIAPHRAGH TYPE PISTON
ENPTY/LOAD CHANGEOVER VALVE FOR RAILWAY CAR

EMWPTY/LOAD CHANCEDVER VALVE FOR RAILUAY CAR

FRT BRK CONTROL VALY HAVING EMERG PISTOW SLIDE YALYE & GRADUATING VALV ARRAMGED PROVIDE ACCELER BRX
FREIGRT BRAKE CONTROL VALVE HAYING EMERGEKCY PISTON SLIDE YALVE .. . FUNCT ION

IMPROVED EMPTY/LCAL BRAKE LuMIROL SYSIEM

MOD1FIED PRESS. RECULATOR VA[ FOR SIMGLE CAR TESTING DEVICE

HANDBRAKE MECHANISM FOR SINGLE CYLIHDER TRUCK MOUKTED RWY CAR BRAKE ASSEMBLY

PATENTD
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8410 CANAD
8110 JAPAN
8607 usA
8374 BRAZL
8190 JAPAN
8632 usA
8415 CANAD
6829 HEXIC
B389 BRAZL
8415 BRAZL
8410 BRAZI
8459 USA
8532 SOFRC
8630 SOFRC
8179 JAPAN
8351 AUSAL
8454 CARAD
8455 CAWAD
8451 CANAD
83% JAPAN
APPC FUNCE1OM
837« JAPAN
8645 USA
8564 usA

1 SSUED

| SSUED

1SSUED

1 SSUED

| SSUED

ISSUED

ISSUED

| SSUED

1SSUED

1SSUED

[SSUED

1 SSUED

1SSUED

ISSUED

1 SSUED

1 SSUED

[SSUED

[ SSUED

[ SSUED

1SSUED

| SSUED

I SSUED

I SSUED

1301079
1909081
5,118, 166
8706703-0
1679851
5,131,667
1305740
164579
8801207
2803450
8706702 1
5,165, 962
91712454
9176850
172987
6275135
1313391
1313392
1313390
1953405
1755853
5,207,482

5,213,397

05/19/92
05/26/92
06/02/92
06/30/92
07/13/92
07721792
07/28/92
09/03/92
09/29/92
11/24/92
11/26/92
1724792
12/30/92
12/30/92
01/29/93
01/29/93
02/02/93
02/02/93
mN\ou\ou
02/12/9%
04,23/93
05/04/93

05/25/93

NAFU

RAFW

NAFH

MAFW

NAFW

NAFW

NA Fu

NAFM

NAFW

NAFW

MAFW

NAFW

KAFW

NAFW

MNAFV

NAFW

NAFW

HAFY

HAFW

WAFW

HAFW

NAFY

NAFW

SIMGLE CYLINDER TRUCK MOUNTED BRAXE ASSE WBLY

¥
AN APPARATUS FOR AND A METHOD oF [MPROVING THE SEALING

CAPABILITIES OF A SEAL
QUICK SER. FUNCTION FOR RUY. FREIGHT BRAKE CONTROL VALVE DEVICE

HAMDBRAKE MECHANISM FOR S(NGLE CYLINDER TRUCK MOUNTED RwY CAR BRAKE ASSEMBLY
EMPIY/LOAD BRAKE CONTROL ARRANGEMENY

HOSE COUPLING GASKET

YARIABLE LOAD VALVE

FRT BRAKE CONTROL VALVE . SISTON SULIDE VALYE . BRAKE APPLICATION AUMCTION
FREIGHT BRAKE CONTROL VALVE HAVING EMERGENCY P[STON SLIDE VALVE. . .FUNCTION
VARIABLE LOAD VALVE

SINGLE CYLINDER TRUCK MOUMTED BRAKE ASSE MBLY

MASKING FILM FOR COATING PROCESS

EMPTY LOAD CHANGEOVER <,>.r<.m FOR RAILWAY CAR

IMPROVED FREIGHT BRAKE CONTROL YALVE HAVING LAP {EAKAGE PROTECTION

IMPROVED BRAKE CYLIMDER/AIR RESERVOIR DEVICE

INDEPENDENT CONTINUAL QUICK SERVICE VALVE DEVICE

FREIGNT BRAKE COMTROL VALVE DEVICE WAVING IMPROVED QUICK SERVICE FUNCTION
FREIGHT BRAKE COMTRO|L VALVE DEVICE HAVIN IMPROVED QUICK SE RVICE FUNCTION
FREIGHT BRAKE CONTROL VALYE DEVICE HAVING |MPROVED Qulck SERVICE FUMCTION
FRT BRX COMTROL VALY HAVING EMERG PISTOK SLIDE VALVE L GRADUATING VALY ARRANGED PROVIDE ACCELER BRX
HANDBRAKE MECKAWISM FOR SINGLE CYLIWOER TRUCK MOUNTED RwY CAR BRAKE ASSENBLY

VEWT VALYE OEVICE HAVING DISABL ING MEANS

FREIGHT BRAKE COMTROL VALVE FOR RAILWAY CAR.

PATENT

9423 FRAMIE::

0296

PATENT
012280 FRAME

o

RE:

0370

REEL



8400

6829

8453

8506

B421-¥

8470

8677

8430

8702

8718

8694

8692

8506

8714

851

3737

UsA

USA

UsA

ING LA

CAKAD

CANAD

CANAD

BRAZL

CANAD

USA

AUSAL

SGFRC

USA

USA

USA

Usa

BRAZL

USA

BRAZL

ALJSAL

CANAD

USA

1§D

ISSUED

ISSUED

| SSUED

1SSUED

I SSUED

| SSUED

ISSUED

1SSUED

| SSUED

1 SSUED

1SSUED

155UED

19SUED

1 SSUED

| SSUED

1SSUED

1$5UED

| SSUED

1 SSUED

1SSUED

) BSUED

5,220,863

5,224,994

5,228,648

169289

1,322,729

1,323,043

1,323,082

8803666

1,324,809

5,269,595

s 1212

9372917

5,293,777

5,303,987

5,326,159

5,333,941

8906266-2

5,350,222

9000169-9

£50862

2,005,295

5,393,129

06/22/93
07/06/93
07,20/93
09/13/93
10/05/93
10/12/93
10/12/93
11/30/93
11/30/93
12/14/93
01/17/94
01/26/94
03/15/94
04/19/94
07/05/94
08/02/94
08730794
09/27/9
10/25/94
10/25/94
11/08/94

02/28/95

NAF W

NAFW APPARATUS L METHCD FOR LIQUID TREATMEMY OF ARTICLE SURFACES

NAFW

NAFW

NAFW

HAFY

HAFW

NAFW

NAFW

NAFY

NAFW

WAFW

NAFW

NAFW

HAFYW

RAFY

WAFM

NAFW

RAFW

AW

WAFW

NAFW

COMICAL DIAPHRAOM AND WETKCD OF MAKING

RAILMAY FREIGHT BRAKE RETAINER VALVE DEVICE

FRT BRAKE CONTROL VALVE = PISTON SLIDE VALVE. . BRAXKE

APPLICATION FUNCTION

TRUSE-TYPE BRAKE BEAM FOR RAILWAY VEHICL TRUCK MQUNTED BRAKE ASSEMBLY

FREIGRT BRAKE EMERGENCY VALVE

CLAMPING ARRAMGEMENT FOR DIAPHRAGM PISTON ASSEMBLY

[MPROVED DIAPHRAGH PISTON ASSEMB!Y

EMPTY/LOAD CHAMGEOVER VALYE FOR RA}LMAY CAR

IMPROVED FREIGHT BRAKE COMTROL VALVE MAVING LAP LEAXAGE
RAILWAY FREIGHT BRAKE RETAINER VALVE DEVICE

WINGED ASSEMBLY FOR AR BRAKE VALVE YEST FIXTURF
EMPTY/LOAD CHANGEOVER VALVE FOR RAILWAY (AR

QUICK SERYICE LIWITING VALVE FOR FREIGHT BRAKE COMIROL
HIGH PRESSURE YALVE FOR RAILWAY CAR BRAXE CONTRO( VALVE
CLAMPING ARRANGEKENT FOR DIAPARAGH P1STON ASSEMBLY
AUKILTARY STABILITER VALVE FOR VX VENT VALVE
INDEPEWDENT CONTIMUAL QUICK SERVICE VALVE DEVICE

EMPTY LOAD CHARGEOVER VALVF £OR RATLWAY CAR

INDEPEMDERT OONTIMUAL QUICX SERVICE VALVE DEVICE

ELECTRO-PHUEMATIC FREIGHT BRAXE COMTROL SYSTEM

PROTECTION

VALVE DEVICE

DEVICE

11
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8692

8739

8755

8737

6829

8600

8787

4788

a748

8694

8737

8841

8747

3810

SOFRC

USA

USA

SOFRC

UsA

JAPAN

AUSAL

USA

USA

AUSAL

USA

ALISAL

USA

SOFRC

UsA

TROL SYSTEHS

8787

877

8813

8309

8786

8809

878s

SOFRC
CANAD
USA

USA

USA  cp
SOFRC

SOFRC

[ SSUED

1SSUED

| SSUED

[SSUED

ISSUED

ISSUED

1SSUED

I SSUED

1 SSUED

} SSUED

} SSUED

LSSUED

1SSUED

1SSUED

I SSUED

1SSUED

1SSUED

1SSUED

{SSUED

ISSUED

1SSUED

I SSUED

| SSUtD

93/7828
5,417,143
5,429,426
9474300
5,437,219
1958162
658754
5,451,099
5,450,782
5,466,105
862,264
5,480,218
663443
5,492,203
95/2063
5,501,512
95/3929
2,090,307
5,503,467
5,503,011
5,509,727
95/4705

9573512

04/26/95

05/23/9%

07/04/95

07/26795%

08/01/95

08/10/95

08/15/95

09719795

09/19/95

11714795

12712795

01702/96

01/23/96

02/20/96

02/28/9%

03/26/96

03/27/96

04/02/96

04/02/96

04/02/96

04/23/96

04/24/96

06/24/96

RAFW

MAFN

NAFW

NAFW

NAFW

NAFV

RAFW

NAFV

NAFY

NAFW

NAFM

NAFY

NAFW

KAFW

NAFH

HAFK

NAFW

MAFY

RAFW

NAFW

NAFW

NAFW

NAFW

HIGH PRESSURE VALVE FOR RAILWAY CAR BRAKE CONIROL VALVE
}

LOCK-QUT MECHANISM FOR ENPTY/LOAD CHANGEOYER VALVE

BRAKE CYLINDER PRESSURE RELAY VALVE FOR RAILROAD

ELECTRO-PHUEMATIC FREIGHT SRAKE CONTROL SYSTEN

LOU STRESS CONICAL VYPE DIAPHRAGH

FRY BRAKE CONTROL VALYE...PISTON SLIDE VALVE.. BRAKE

RAILWAY FREIGHY BRAXE RETAINER VALVE DEVICE

RAILVAY BRAKE PIPE BRACKET ACCESS PLATF

VIBRATION DESENSITIZING PISTON WEAR RING FOR RAILROAD CAR

FASTENER ASSEMBLY FOR INSTALLING VALVE DEVICES AMD THE LIXE

QUICK SERVICE LIMITING VALVE FOR FREIGHT BRAKE CONTROL
RAILMAY BRAKE PIPE WITH ACCES PORTS

ELECTRO-PHUEMAT IC FREFGHT BRAKE COMTRO. SYSTEM
RATLROAD CAR ARAKE CYLINDER PISTOW TRAVEL {MDICATOR AD
(MBEODED ELECTRICAL COMNECTOR

SYSTEM AND METHOD FOR AUTOMATICALLY CALIBRATIKG TRANS-
RAILMAY BRAKE PIPE BRACKET ACCESS PLATE

EMPTY/LOAD CHAMGEOVER VALVE FOR RAILWAY CAR

PNEUMATIC EMERGENCY BACKUP FOR ELECTRO-PNEUMATIC FREIGHT
TEST CONNECTOR FOR AUTOMATIC TEST DEVICE

Railway Autamatic Breke Control Valve Test Unit

TEST CONNECTOR FOR AUTOMATIC TEST DEVICE

Railway Autometic Breke Controf Valve Test Unit

22

DEVILE

FREIGHT CAR

APPLICATION FUNCT!OW

COXTROL VALVE

VALYE DEVICE

MOUNT THEREFOR

DUCERS IN ELECTRO-PNEUMATIC FREIGHYT BRAKE COM

BRAKE
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8772

8389

8719

8692

8630

8477

8752

8813

8751

8789

8829

8751

8718

BBES

8861

8885

8790

8714

8600

8692

8861

8752

USA

ARGH!

AUSAL

AUSAL

BRAZL

JAPAN

SOFRC

SOfFRC

SOFRC

USA

Usa

USA

JAPAN

USA

usa

SOFRC

SOFRC

JAPAN

CANAD

JAPRN

SOFRC

Usa

1SSUED

1SSUED

ISSUED

ISSUED

1SSUED

1SSUED

1SSUED

1SSUED

[SSUED

ISSUED

{SSUED

ISSUED

1 SSUED

{SSUED

1SSUED

ISSUED

1SSUED

ISSUED

155U€0

1SSUED

[SSUED

ISSUED

5,518,304
269, 654
666438
666408
91037271
2064957
9576931
9577996
95,7080
5,518,332
5,544,856
5,551,765
2564100
5,559,281
5,564, 79%
9670335
9670266
2576835
2,090,383
2583393
96/1847

5,586,813

05/21/96

05/24/96

05/28/96

05/28/%6

05/28/96

06/24/96

D6/26/96

D&6/26/96

06/26/96

07/23/96

08/13/9¢6

09/03/96

09/19/96

09726796

10/15/96

10/30/96

10/30/96

11/07/96

11/12/96

11/21/96

11727796

12/24/%

NAFW

NAFW

WAFY

NAFY

RAFY

HAF Y

NAFW

NAFW

NAFW

NAFY

NAFW

NAFW

NAFW

NAF W

NAFW

HAFW

NAFW

HAFW

NAFV

NAFW

HAFW

NAFW

FILTER ARRANGEMENT AND xOCzq_zo,_: RAILWAY BRAKE PIPE
FRE{GHY BRAKE CONIROL VALVE HAVING EMERGENCY PISION SLIDE
LOCK -OQUT MECHAHISH FOR EMPYY/LOAD CHANGEDVER VALVE

WIGH PRESSURE VALVE FOR RAILWAY CAR BRAKE COMIROL VALVE
JRPROVED FREIGNT BRAKE COMTROL VALVE HAVING LAP LEAKAGE
EMPTY/LOAD CHANGEQVER VALVE FOR RAILWAY CAR
ELECTRO-PNEUMATIC FREICHT BRAKE CONTRQL SYSTEM

PHEUMATIC EMERGEWCY BACKUP FOR ELECTRO-PNEUMRTIC FREIGHT
ELECTRIC BRAKE COMIROL SYSTEM AND METHOD FOR RAILROAD CAR
VIBRATION INSULATING MEMBERS FOR PISTON VALVE ASSEMBLY
REMDTE CONTROL OF CUY-OUT (OCK

ELECTRIC BRAKE CONTROL-SYSTEM 44N METHCD FOR RAILRDAD TAR
EMPTY/LOAD CRANGEOVER VALVE FOR RAYLWAT CAK

TREVOR A SCOTY - ERIC G, SMITH ULF STAKMER -

TRAIH BRAKE PIPE PRESSURE EXNHAUST COWIROL SYSTEN AND REGU-
TREVOR A. SCOTTY ERIC G. SMITH ULF STAHMER -
MICROPROCESSOR BASFD SYSTEM AND METHOD FOR REGULATING A
AUXTLIARY STABILIZER VALVE FOR YX VENT VALVE

RAILWAY FREIGHT BRAKE RETAINER VALVE DEVICE

HIGH PRESSURE VALVE fOR RAJLUAY CAR BRAKE CONTRGL VALVE

TRATH BRAKE PIPE PRESSURE EXHAUST COMTROL SYSTEM AND REGU

ELECTRO-PNEUMATIC FREIGHT BRAKE CONTROL SYSTEM

GRACKET.

VALVE.. .FUNCTiOx

DEVICE

PROTECT 1OH

BRAKE

W. THOMAS DIGWEED (8 INVEWTORS)

LATING VALVE THEREFOR

W. THOMAS DIGWEED (B [WVEWTORS)

RAILROAD CAR BRAKE PIPE PRESSURE

DEVICE

LATING VALVE THEREFOR
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8747

8535

4961

8865

8828

8788

8919

8928

8790

8%00

8928

8685

8828

8752

8789

8341

8829

8900

B714

8a8¢9

CANAD

CANAD

SOFRC

SOFRC

AUSAL

SOFRC

SOFRC

USA P

USA

SOFRT

SOFRC

JAPAN

UsA -

USA

Usa D1

JAPAH

JAPAN

JAPAN

USA  CP

CARAD

CANAD

USA

1SSUED

1 SSUED

1SSUED

1SSUED

1SSUED

ISSUED

IS5UED

ISSUED

tSSUED

| SSUED

1SSUED

| SSUED

1 SSUED

1 SSUED

[SSUED

1 SSUED

1 SSUED

(SSUED

[SSUED

| SSUED

|SSUED

1SSUED

| SSUED

5,586,668

2,014,685

2,014,686

P6/4015

96/3750

674618

96/7296

96/ 7297

S, 634,696

S,638,276

96/6215

Q616437

2690674

5,662,391

5,669,412

5,669,674

2709046

2709293

2723492

5,695,258

2,109,379

2,109,378

5,709,436

12/24/96

01/21/97

01721797

02726497

02/26/97

04/22/97

05/28/97

05/28/97

046,03/97

06/10/97

06/25/97

06725797

08/29/97

09/02/97

09723797

09/23,97

10/17/97

10/17/97

11/28/97

12/09/97

01/20/98

G1/20/98

at/20/98

NAFW

NAFY

NAFW

NAFY

NAFW

NAFY

NAFW

HAFW

NAFH

NAFW

NAFU

HAFH

NAFW

NAFW

MAFW

HAFW

VAFW

NAFW

NAFY

NAFW

NAFW

NAFM

NAfYW

INBEDDED ELECTRICAL CONNECTOR

.
FREIGHT BRAKE CONTEOI VA(VE MAVING IMPROVED QU{CK SERVICE
VENT VALVE DEVICE
FREIGHT BRAKE CONTROL USING TRA{N NE1 BRAKING RATIO
PMEUMATIC EMPTY/LOAD PROPQRT [ONING FOR ELECTRQO-PNEUMATIC
VIBRATION DESENSITIZING PISTOM VEAR RIKG fOR RAILROAD CAR
TWO-PIECE CHECK VALVE ASSEMBLY
TEST PLATE ADAPTER FOR MANUAL SINGLE CAR TESTER
RAILWAY PIPE BRACKET WITH ACCESS PORIS
WICROPROCESSOR BASED SYSTEM AND METHGD fOR REGULATING A
RAILWAY MWAKUAL BRAKE COHTROL VALVE TEST UNIT
RAILWAY PIPE BRACKET WITH ACCESS PORTS
COMSTAKT TENSIOM DEVICE FOR RAILWAY CAR MANDBRANE
PNEURATIC ENPTY/LOAD PROPORTIONING FOR ELfCTHG-SUEUMA 1~
WO-PIECE CMECK VALVE ASSEMBLY
ELECTRO-PNEURATIC FREICHT BRAKE COWTROL SYSTEM
VIBRATION [NSULATING MEMBERS FOR PISTON VALYVE ASSEMBLY
RAILRDAD CAR BRAKE CYLINDER P[STON TRAVEL INDICATOR AKD
REMOTE COMTROL OF (UT-QUT COCK
RAILWAY MANUAL BRAKE COMIRCY VALVE TEST UNIT
HIGH PRESSURE VALVE FCR RAILWAY CAR BRAKE COWIROL WALVE
AUXILIARY STABILIZER VALVYE FOR vX VEN] VALVE

ARRANCEMENT FOR CONNECTING A TEST DEVICE OR THE LIKE 1O A

24

FUNCTION

BRAKE

CONTROL VALVE

RAJLROAD CAR BRAKE PIPE HRESSURE

BRaKe

HOUNT THEREFOR

ODEVICE

RALLROAD CAR BRAXE CONTROL VALVE DEVICE
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8919 USA . 1SSUED 5,714,684 02/03/98 AW TEST PLATE ADAPTER SOR MANUAL SINGLE CAR TESTER

8737 JAPAN fSSUED 2753457 02/27/98 MAPW ELECTRO-PNUEMATIC FREIGH! BRAKE CONMTROL SYSTEM

g031 usa s ¥ _ 1SSUED 5,730,504 03/24/98 NAFfU Release Assuring Arrangement for Comb. Electro-Pneu./Auto. Preunatic Brake

9008 SOFRC | SSUED 97/5963 03/25/98 NAFW ELECTRO-PNEUMATIC VALVE CONTROL

8864 SOfRC { SSUED 97/6436 03/25/98 WAFW SELECTABLE GRADE AND UNIFORM NET SHOE FORCE BRAKING FOR RAILWAY FRE(GHT VERICLE

8976 SDFRC 1 SSUED 97/6934 04/29/98 NAFW ELECTRO-PNEUMATIC BRAKE SYSTEM AND CONTROULER THEREFOR

8899 USA I SSUED 5,746,484 05/05/98 HAFW £/P INTERFALE WITH PHEUMA!IC COMIROL VALVE FOR BACK-UP BRAKE ARRANGEMENT

T stzmzzostiuozocszzzzeszisoc
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(Y4A!

7001

7001

6973

6965

6973

7012

6943

T042

7042

6952

o

7042

6950

7086

7 -

7012

7043

Count Sub
ry Case

JAPAK

USA

SOfRC

SOfRC

USA

USR

USA

USA

SOFRC

YEKDA

USA

CANAD

USA

USA',

SOFRC

CANAD

CANAD

Stat

1 SSUED

1 SSUED

{ SSUED

1SSUED

[SSUED

1 SSUED

1 SSUED

| SSUED

1SSUED

1SSUED

| SSUED

1SSUED

[ SSUED

}SSUED

1 SSUED

1SSUED

1SSVED

1SSUED

§SSUED

Patent
Humber

4175793

993518

4,199,195

79/192)

v/

4215767

4232709

4,239,292

4243273

80/3283

80/0544

4273218

1105067

4,219,332

4200368

80,6838

1111327

1111484

4,302,058

{s8ue
Date

11727/79

04/22/80

04/22/80

05/28/80

05/28/80

08,05/80

11/11/80

12/16/80

01706781

05/27/83

06712781

06/16/81

07714/81

07/21/81

09/22/81

09/30/81

10/27/81

10/27/81

11/724/81

pescrcscozoesrrzasasazsnocdabacooereze-sioirssrsssr T o oResnnEEo T

Clie

nt

PIDS

P1DS

P10S

PIDS

P1DS

PIDS

PIDS

PIDS

P1DS

BI0S

PIDS

PTDS

PIDS

P10S

PTOS

PIDS

PIDS

PIDS

PARKING BRAXE COWTROL SYSTEM FOR RAILWAY VENICLES

APPARATUS FOR PREVENTIMG RELEASE OF AW £ EMERGEMCY...COMPLET E STOP Of THE TRALN
DYNAKIC/FRICTION BRAKE BLEMDING CONIROL SYSTEM

DYNAMIC/FRICTION BRAKE BLENDING hoz*wcr SYSTEM

FOUR-WAY BALL YALVE

PARKING BRAXE DEVICE

FOUR-WAY BALL VALVE

BRAKE GEAR FOR VEHICLES

ADJUSTABLE VARIABLEL (OAD YALVE DEVICE
MANUAL REIEASE MECHANISM FOR SPRIKG-APPL [FD PARXING BRAKE
MAKUAL RELEASE WMECHAN!SM FOR SPRING APPL [ED PARKING BRAKE
FLEXIBLE MOUNTING KUB FOR DISC MEMBER
DYNAMIC/FRICTION BRAKE BLENDING CONTROL SYSTEM

MANUAL RELEASE MECHANISM FOR SPRING-APPL IED PARKING BRAKE

MAKUALLY OPERATED SLIDING DODRS FOR RAIL ROAD CAR. .CLOSING BY REMOTE COMTROL
HYDROPNEUMATIC BRAKE ACTUATOR ARRANGED T O MAINTAIN COMSTANT BRAKE SHOE CLEARANCE
FOUR-WAY BALL VALVE

BRAXE GEAR FOR VEHICLES

VARTABLE LOAD VALVE DEVICE
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7085

69468

6965

7085

7085

7079

7084

6952

7078

7122

7or9

7056

7122

7086

7078

7083

7122

7057

7075

8002

7122

7042

7086

SOFRC

CANAD

CANAD

VENDA

usa

SOFRC

USA

CANAD

VENDA

VENDA

VEHDA

USA

SOfFRC

VENDA

SOFRC

USA

usa

USk -

USa 1

USh

TRANS

CANAD

CANAD

| SSUED

I 85U€D

ISSUED

[SSUED

1SSUED

{SSUED

1 SSUED

1SSUED

{SSUED

1SSUED

1 SSUED

I SSUED

1 SSUED

| SSUED

1SSUED

1 §SUED

1SSUED

| SSUED

1SSUED

1 SSUED

(SSUED

) SSUED

[ SSUED

80/7139

1116661

1116538

8070597

4319671

81/14M1

4323144

1121745

81/0093

B1/6072

81/0023

4,334,711

8173983

80/0593

81/573¢

4354518

4361078

4,367,903

4368752

4375303

B1/008%

1145489

1149760

V1/25/81

01719782

0i/19/82

02/12/82

03716/82

03/11/82

04 /06782

046/13/82

06/04782

06/04/82

06/04/82

06/15/82

06/30/82

48/20/82

08/25/82

10/19/82

11730782

0¥/11/83

01/18/83

03701/83

04708783

05/03/83

07/12/83

PIDS

P1DS

PTDS

PIDS

PI1DS

PIDS

P10S

PTDS

P1DS

P10S

pPTOS

P1DS

PIDS

PIDS

PIDS

PIDS

PT1DS

PIDS

PIDS

PTDS

PIDS

Pl10S

PTDS

HYDROPNEUMAT [C BRAXE ACTUATOR ARRANCED T
-
PARKIHG BRAKE CONTROL SYSTEM FOR RA[LWAY
PARX {NG BRAKE DEVICE
HYDROPNEUMATIC BRAKE ACTUATOR ARRAMGED 7T
HYOROPHEUMAY(C HRAKE ACTUATOR ARRANGED 1
SPRING-APPLIED, AJR-RELEASED, SLACK-ADJU
HYDROPHEUMATIC BRAKE ACTURTIOR ARRANGEDC T
FLEXTBLE WOUNTING MUB FOR DISC MENBER
SEGMENTED FLEXIBLE HUB
HYDRAULIC BRAKE ACTUAIOR HAVIHG SPRING A
SPRING-APPLIED, AIR-RELEASED, SLACK ADJU
SYSTEM FOR AUICHMATICALLY DELAYIRG APPLIC
HYORAULIC BRAKE ACTUATOR HAVING SPRING A
HYDROPNEUMAT )T BRAXE ACTURTOR ARRANGED 1
SEGMENTED FLEXIBLE RUB
DIAPHRAGM PISTON OPERATED VALVE DEVICE
HYDRAUL IC BRAKE ACTUATOR HAVIKG SPRING-A

SYSTEM FOR AUTOMATICALLY DELAYING APPLIC

COMPOUND CHECK VALVE

O MAINTALN CONSTANT BRAXE SHNOE CLEARANCE

VERICLES

O MAINTAIN CONSIANI BRAKE SHOE CLEARANCE

O MAINTALIH CONSTANY BRAKE SHOE CLEARANCE

STING PARKING BRAKE

O MAINTA{N CONSTANT BRAKE SKOE CLEARANCE

PPLIED BALK-UP WITH MANUAL RELEASE MEAKS

STIKG PARKIRG BRAKE

Al1IOUM OF A SHOW BRA KE FOR A RAILWAY VEH!

PPLIED BALK-UP WliH MARKUAL RELEASE MEANS

O MAINTAIN COMSTANT BRAKE SHOE CLEARANCE

PPLIED BACK-UP MWITH MANUAL RELEASE WEANS

ATION.. SNOW BRACE FOR RAILWAY VEMICLES

CHAKGEOVER VALYE DEVICE UTILIZING LOWER PRESSURE . _.DEL{VERED OPERATING PRESSURE

HYDRAULIC BRAKE ACTUATOR HAVING SPRING-A

MANUAL RELEASE MECHAWISH FOR BPRING- APPL

HYDROPNEUMATIC BRAXE ACTUATUR ARRAMGED 1

PPLIED BACK-UP WITH NANUAL RELEASE MEANS

1£0 PARKING BRAKE

O MRIKTAIN COMSTANT HRAKE SHOE CLEARANCE
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137

U/

/085

079

817

g7

7057

7056

8103

8101

8116

810!

3116

8117

7001

8154

8103

8103

817

7078

7116

8101

USA

JAPAN

JAPAN

CANAD

SOFRC

VERDA

CANAD

CANAD

SOFRC

SOFRC

VENDA

VENDA

SOFRC

BOPHU

JAPAN

USA

BOPHU

TRANS

TRANS

CANAD

USA

BOPHY

1SSUED

1 SSUED

I SSUED

1SSUED

1SSUED

1SSUED

[SSUED

1SSUED

1 SSUED

ISSUED

[SSUED

1 SSUED

{ SSUED

1SSVED

1SSUED

| SSUED

[ SSUED

1SSUED

| SSUED

) SSUED

{ SSUED

fSSUED

4404987

1193797

1103796

1166171

83,5785

8370063

1167087

1168277

83/7001a

8377205

83,0083

8370077

83/7867

8370105

1233437

4478319

83/0123

a3/0086

8370078

1178901

4,486,839

83/013)

09/20/83

03/12/84

03/12/84

06/24/84

04/25/84

04/27/84

05/08/84

05/29/84

05730/84

05/30/84

06/22/B4

06/22/84

06/27/84

09/06/84

09/26/84

10/23/84

11/21/84

11/28B/84

11/28/84

12/04 /84

12/04/84

12712784

PIDS

PTDS

PTDS

p10S

PIDS

PYDS

P10§

PIDS

108

PIDS

PTDS

PIOS

P10S

PIDS

PiDS

PIDS

P1DS

PTOS

PTBS

PI10S

PTOS

PTDS

CAP RUT FOR A TR1P COCK DEVICE .. FOR OVERRIDING AUTOMATIC RESE!
SPRIMG-APPLIED, AIR-RELEASED, SLACK ADJU STING t)Lxsz BRAKE

HYDROPNEUMAT(C BRAKE ACTUATOR ARRANGED 1 O MAINTAIN COMSIANT BRAKE SHOE CLEARAMCE
SPRINC-APPLIED, AJR-RELEASED, SLACK ADJU SYING PARKING BRAKE

VIGILAMCE SAFETY CONTROL SYSTEM

VIGILANCE SAFETY COMTROL SYSTEM

SYSTEM FOR AUTOMATICALLY DELAYIHG APPLIL ATIUN. . .SNOW BRAKE FOR RAILWAY VEHICLES

SYSTEM FOR AUTOMATICALLY DELAYIKG APPLIC ATION OF A SHOW BRA KE FOR A RATLWAY VEHI

VIGILANCE SAFETY COWTRCL SYSTEW

HYDRO-PMEUMATIL ACTUATOR Wilh AUTUMATIC SuACK AUUSTER

METHOD OF BONDING A LAMINATED ASSEMBLY

HYDRO-PHMEUMATIC ACTUATOR WiTH AUTOMAT L SiA

o
i
.
[
[l
b
o
A

WETHOD OF BOWDING A LAMINATED ASSEMBY ¢

VIGILANCE SAFETY CONTROL STSTEM

DYHAMIC/FRICYION BRAKE BLENDING COMYROL SYSTEM

SPRING-APPLIED BRAKE UNIT FOR RALLWAY VE HICLE WilH MANUAL R ELEASE ARRAMGEMENR!
VIGILANCE SAFETY CONTROL SYSTE"

VIGILANCE SAFETY COMTROL SYSTEM

YIGILANCE SAFETY COMTROL SYSTEM

SEGMENTED FLEXIBLE HUB

SYNCHRONOUS WHEEL-SLIP PROTECIION SYSTFH

HIDRO-PHEUMATIC ACTUATOR WITK AUTOMATIL SLACK ADJUSIER
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Bt20

8148

1042

B116

7141

B116

7057

8101

8148

1137

e

8184

8148

8189

8269

8189

8189

8234

8222

8234

USA

CANAD

USA

USA

SOFRC

JAPAK

BOPHU

CANAD

TRANS

JAPAN

TRANS

VENDA

CANAD

CANAD

USA

TRANS

USA

UsA

SOFRT

VENDA

SOFRC

SOFRC

VENDA

P

I SSUED

| SSUED

1 SSUED

[ SSUED

1 SSUED

1 SSUED

[ SSUED

1SS5UED

1SSUED

ISSUED

I SSUED

1 SSUED

| SSUED

| SSUED

1 SSUED

1 SSUED

| SSUED

1SSUED

1 SSUED

(SSUED

1SSUED

| SSUED

1SSUED

4,491,920

1180740

4,496,193

4,503,301

84/5847

1257507

8370143

1185904

83/0101

1265184

83/0091

84/0088

1193299

11934695

4544047

8470080

4550811

4552056

8570870

85,0008

B5/3064

85/3069

85/0034

pD1/01/85 PT0S

01/08/85 PTDS

01/29/85 P1DS

03/05/85 PIDS

03/27/85 P10S

03/29/85 PIDS

04/15/85 P1DS

06/23/85 PIDS

05/24/85 PTDS

05/27/85 P1DS

07/21/85 P10S

08/30/85 PIDS

09/10/85 P1DS

09/17/85 PIDS

10701/85 P10S

11/01/85 P1DS

11/05/85 PTDS

11/12/85% P1DS

11/27/85 P1DS

12/06/85 PTDS

12/24/85 PT0S

01/29/84 PTDS

02/28/86 PTDS

RATE POLARITY SHIFT WHEEL -SLIP CONTROL S TSTEM
}
ADJUSTABLE VARJABLE LOAD VALVE DEVICE
VIGILANCE SAFETY CONTROL SYSTEM
DYFFERENTIAL FLUID PRESSURE SW(1CH
SOLENOID-QOPERATED VALVE
MANUAL RELEASE MECHANISM FOR SPRING-APPL |ED PARKING BRAKE
METHOD OF SONDIRG A LAMINAIED ASSEMBLY
MAGNET1C BRAKE SHODF
HETHOD DOF BOWDING A LAMINATED ASSEMBLY
SYSTEM FOR AUTOMATICALLY DELAYING APPLIC ATIOMN...SNOW BRAKE +OR RAILWAY YEMICLES
HYDRO-PNEUMATIC ACTUATOR WITH AUTCMATIC SLACK ADJUSTER
SOLENOQID-OPERATED VALVE
CAP WUI FOR A TRIP mCAx.cm<*nm FOR OVERRIDING AUTOMATIC RESEY
SYNCHRONOUS WHEEL-SLIP PROTECTION SYSTEX
SPRING-APPLIED, AIR-RELEASED. SLACK-ADIUSTING Pokn (NG BRAKE
SOLENO)D-OPERATED VALVE
MANUALLY RELEASABLE PARKING BRAXE LEVICE
MAKUAL RELEASE AND AUTO RESET ARRANGEMEN! FOR SPRIMG-APPLIED/AIR-RELEASED BRAKE
MANUALLY RELEASABLE PARKING BRAKE DEVII(
MANUALLY RELEASABLE PARKING BRAKE DEVILE
COMBE INED MYDROPNEUMATIC BRAKE CYLINDER/ AIR RESERVOIR. . ADJU STER ARRANGEMENT

FLUID PRESSURE BRAKE ACTUATOR WITH SPRIN G APPLIED EMERGENLY /PARKING BRAKE

COMBBINED HYOROPNEUMATIC BRAKE CYLIMOER/ AIR RESERVOIR. .ADJU STER ARRANGEMEN!
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269

826

8247

82is

8361

6063

3%

3299

.Y {24

. Fayil

8197

82w

820

8234

8278

8269

SURRT

TRANS

TRANS

CAuals

Usa

pEmr

TRANS

VENDA

USA

JAPAN

usa

80P HU

USA

vEuDA

uSk

USA

usA

TRANS

TRANS

80Py

BOPHY

BOPHY

LYRED

1SSUED

1SSUED

1§30

LSSURD

1350kD

I550k0

155U6T

| 4SUED

LSRLD

155040

£C

IsuED

(§5EC

- §SUFD

SSUfQ

1SSUED

15 5uth

15D

1550ED

{SSUED

110

1 550D

LIS 14
85/004 1
85/0120
Q649,80
1219548
4859149
sb/ 04D
8470012
B60048
4671576
1301770
Lhbds
86 /0020
«6782¢ 1
36/0058
wol5052
1085750
L4626
B4/0084
8840052
8570055
BbjUOTE

8470100

02/25/87

03/13/87

03713787

a3, 1787

[SYFI¥T Y4

04/21/87

0e:29487

05/01787

0529787

06/09/87

06/09/87

0b/30/87

07/83/87

Cl407/87

1124187

n8/t./8/

08/14/87

Q9,29/87

0rre/nl

10r12/87

11719/8!

1719/8¢

1219787

pibs

PIDS

Flos

P10S

#3108

108

P1DS

piBs

PIDS

PIbS

P10S

PI0S

FIps

e10%

212

PIRS

(2439

PIRS

PIDS

[ 1)

PIDS

H

ELRCIRC
g f
HAKUAI

vENICLE
SOLENU!
CROSS 1
CROsS ¢
TAlL &t
ELECTR
BECELE!
ADJUST

[ L1114

PALL L

EQUA

Cross
[ Y
LUL R
RALLRC
{RDSS
(191811
LOMBA
EECt

(ROSS

8i8@

L1y

8234

a1

810}

8274

822

TTR?

Al

4249

4249

8209

w247

892

8247

na?

V214

8269

e

4290

TRANS
wfw
TRANS
80Pwy
cAuL?
usA

VEWUA
Cauan
BOPR
ViNDA
wc“.m
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FAJL-SAFE PULSE TRAIW PRESENCE OF IECIOR

CORPSINED HYORGPNEUNATIC BRAKE CYLINDER/ A1 RESERVOIR. ADJU SIER ARRANGEMEN!
SOLEXOLD -OMERATED vaLvE

VIGILANCE SAPETY TOWNIRUL s18tER

FLECTROPHEUMATIC BRC COMLROL SYS FOR RWT TRANSIT VEKICLE

FLUID PRESSLIE ORATE ACTULION UilW SPRIk o Abp(iE0 EMERGERC FARKING BRAL
ADJUSTABLE VARIAD.L (4D (ORTROL VALVE D £VIC
MANUALLY RELEASABLE ©ARKING BRAYE CEVICC
WANUAL RELEASE AND AUTO MESE! ARRANGEMEN! §OR SPRING-APPLIED/AIR-RELEASED RRAXE

MAUAL BELEASE AMD w10 et ARRANGENEWD #D2 SPRING APPLIED/AiR-RELEASED BRAKE

LRSS BLEMDING (LECTRO DYRARIE/$R1CTION BRASS SYSCEM. . FOVER AND MON POUER (ARS

FALL SAPE PULSE I1RAIK PRESEVCT DETECTO

YIGI. BMCE SAfETYf

IR Sy g

SCLEROID CPLRRTED wALvL

COmPuUMD ELEUTROPMEUARTIL BRASE CONIRUL y!aif™

FAIL SAFE P SE "RAIH PRESEVCE DETECTOR

HYDRAULIC BRACL AC'URTOR WAYIMG SPRING A F¥yiE0 BACK-JP w.n MAMUAL RELEASE WEANS
fLulD PRESSURE BRARL ACTUAICR WIIN SPRIN 4 APHLTED ERMERGENLT /HARK (kG SRALL
HAKUAL RELEASE AXD AUTQ RESET ARRAKGEMENT |OR SPRING-APPLIED/AIR RELEASED BRAKE
SALFUNCTION DETECTIoM ARRANCEMENT FDR Ut Ar CONIRULLED ORALE COmkanb $783TEn
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ELFCTROPHEUMATIC BRx CONTROL SYS FOR RWY TRAWS!T VEHICLE

}
FLUID PRESSURE BRAKE ACTUATOR WiTH SPRIN G APPLIED EMERGENCY /PARKING BRAKE
MANUAL RELEASE AND AUTO RESET ARRANGEMENT FOR SPRING-APPLIED/AIR-RELEASED BRAKE
VEHICLE BRAKE APPLICATION APPARAIUS
SOLENO(D-OPERATED VALVE
CROSS BLEKDING ELECTRO-DYNARIC/FRICTION BRAKE SYSTEW, . POWER AND NON-POMER CARS

CROSS BLENDING ELECIRO-DYWAMIC/FRICT(OWN BRAKE SYSTEM. . .PONER AMD MON-POWER CARS

FAIL-SAFE PULSE TRAIN PRESENCE DMJMmMCx

ELECTROPHEUMAT{C BRK COMTROL SYS FOR RWY TRANSIT VEHICLE

DECELERATION CONTROL SYSTEM

ADJUSTABLE VARIABLE LOAD VALYE DEVICE

BRAXE SLACK ADJUSTING APPARATUS

fAIL-SAFE PULSE ERAIN PRESEMCE DETELIUX

EQUAL IZER DISCHARGE VALVE FOR & RAILROAD CAR AR BRAKE SYSTE M

CROSS BLENDING ELECIRU-DYMAMIC/HKiILT 10N BRAK: SYSTEM.  .FCWER AND NOW POWER CARS
FAIL SAFE PULSE TRA|N PRESENCE DETECTOR

RWY VEWICLE BRAKE SYSTEN W/ IMPROVED BLENDING CUNIRQL OF PREUMAT{C & ELEC. BRAKES
RAILROAD CAR AlR COMPRESSOR UWIT

CROSS BLENDING ELECTRO-OYNAMIC/FRICTION BRAKE SYSTEM. . .POMER AND NOH POMER CARS
ELECTROPHEUMATIC BRX CONTROL SYS FOR RWY TRANSIT VEHICLE

CaMBa INED =<cx0vzmcx>ahn BRAKE CYLINDER/ AIR RESERVOIR .ADsU STER ARRANGEMEN!

ELECTROPHEUMATIC BRX CONTROL SY5 FOR RWY TRANSIT VEHICLE

(ROSS BLENDIHG ELECTRO-DYNAMIC/FRICTIOM BRAKE SYSTEM. POWER AND NOH-POWER CARS
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HYDRAULIC BRAKE ACTUATOR WITH PARKING BR AKE

WETHOD OF BONDING A LAMINATED ASSEMBLY

ELECTROPNEUMATIC BRK COHTROL SYS FOR RUY TRAWS!! VERICLE

HYDRAUL)C BRAKE ACTUATOR WITH PARKING BR AKE

WYBRAULIC BRAKE ACTUATOR WITH PARKING BR AKE

MAKUALLY RELEASABLE PARKIUG BRAKF DFVICE

DECELERATION CONIROL SYSTEM

AlR COMPRESSOR COHTROL APPARATUS AND ME1 HOD

MOISTURE REMOVAL APPARATUS

WHEEL -SPEED DETECTING ARRAWGEMENT

CONTROL METHOD FOR OUAL CYLINDER MOISIUR £ REMOVAL APPARATUS

ELECTROMAGNETIC VALVE

SGLENOID -OPERATED WAL VF

ELECTRIC AIR COMPRESSOR

FAIL -SAFE PULSE TRAIN PRESENCE DETECTOR

NYDRDPNEUMRTIL BRAKE ACTUATOR ARRANGED T 0 MAINTAIH CONSTANT BRAXE SHOE CLEARANCE
ELECTROPHEUMATIC BRK CONTROL 5YS FOR Rit TRANSII VEWICLE

OPT!CAL MASTER CONTROLLER

SPRING BRAKE CYLINDER

ELECTROPREUMATIC MASTER CONTROLLER FOR A N AIR BRAKE SYSTEM

HYDROPMELMATIC BRAKE ACTUATOR ARRANGED T 0 MAINTAIN CONSTAMT BRAK[ SHOE CLEARANCE

HYDRAULIC BRAKE ACTUATOR WIlH PARKING BR AXE
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ARRANGEMENT FOR CONTROLUING REWMOVAL MO ISTURE  CY{INDER 1Y PE MOLISTURE REMOVER
SPRING BRAKE CYL IHDER
COMPRESSED A!R SUPPLY SYSTEM
BRAKE ASSURARCE CIRCUIT 10 PRESERVE PROP ER LOCOWOTIVE OPERA TING STAIUS
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FALL -SAFE PULSE TRAIN PRFSEMCE DETECTOR
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VHEEL SPIN COMTROL SYSTEM

WHEEL SPii CONTROL SYSTEM

IMPROVED TREAD BRAKE UN!!

MULT. CONTACT ELECTRICAL COKNECTOR PORTION FOR AUTO RWY CPLR

AXLE HEALTH DISCRIMINATORY SAFETY TIMER ARRAMGEMENT

PRE-LOADING PIVOTAL PIN COMNECTION FOR 4 D1SC BRAKE ASSEMBLY
CROSS BLENOING ELECTRO-OYNAMIC/FRICIION BRAKE SYSTEM.. .POMER AND NOM-POWER CARS
WHEEL SPIH CONMTROL SYSTEM

ELECTRONIC ADHESION ADAPTIVE WHEEL SLIDE PROTEC!!OM FRRANGEMENT FUNCT 10K
FOUR-WAY BALL VALVE

BRAKE ACTUATOR WITH SLACK ADJUSTER DISAB (NG MECHANIBM

ELECTRO PNEUMATIC GOVERNOR FOR A COMPRES SED AIR SYSTEM

AXLE HEALTM DISCRIMINATORY SArfTY 1IMER ARQANGEMENT
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PRE-LOADING PIVOTAL PIN COMNECTIQH FOR A DJSC BRAKE ASSEMBLY
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SPRINC APPLIED HYDRAULICALLY RELEASED .. .POSITIVE CLEARAMCE SLATK ADJ. MECHAM]SK
ELECTROPNEUMATIC BRK CONTROL SYS FOR AWY TRANSI VEKICLE
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HYDRO-PNEUMATIC ACTUATOR WITH AUTCMATIC SLACK ADJUSTER
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CONTROL COMMAWD SYSTER FOR n>_~(y< VEHIC LEY
ELECTROPNEUMATIC MASTER CONTROLLER FOR A N AIR BRAKE SYSTEM
ELECTRONIC ADHES(OM ADAPTIVE WHEEL SL(DE FROTECTION ARRANGEMENT FUNCTION
OUMP VALVE OPERATIONAL FAULY DETERMINATI OM SYSTEM
ADJUSTABLE VARJABLE LOAD COMIRDL VALVE 0D EVICE
LOAD COMPENSATION CONTRUL VALVE
VIGILAKCE SAFETY CONIRO! SYSTEM
ELECTRONIC ADHESION ADAPYIVE WHEEL SLIDE PROTECTION ARRAMGEMENT FUNCTIOR
ELECTROPHEUMATIC BRK COHTROL SYS FOR RyY TRANS]T VEHICLE
MAKUAL RELEASE AND ALTO RESE! ARRANGEMENT FOR SPRING-APPLIED/AIR-RELEASED BRAKE
MANUALLY RELEASABLE PARKING BRAKE DEVICE
HYDRAULIC (SOLATION VALYE FOR RAILWA' V& HIfLE
PENALTY BRAKE APFLICATION NULLIFILAIION FREVERTION $YSTEM
YARIABLE (OAD VALVE FfOR WATLWAY VEKICLES
FLUID PRESSURE COMIROL YALVE DEVICE ‘OR A RATLWAY CAR
ELECTRO-PNEUMATIC COUPLER CONTROL SYS. UNCCQUPL [HG OF RAI |WAY VEHICLES
AUTOMATIC DRAIK VALVE FOR A COMPRESSED AlR SYSIEK
CROSS BLENDING FLECTRO-DYMAMIC/FRICTION BRAKE BYSTEM.. .POMER AND MOM-POWER CARS
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VAPOR - 16
VAPOR - 15
VAPOR- 16
VAPOR- 17
VAPOR- 18
VAPOR-/

VAPOR -8

VAPDR - }9
(»vcn.—g
VAPOR- 21
VAPOR- 20
VAPOR- 21
VAPOR-2D
VAPOR- 22
VAPOR-18
VAPOR- 26
¢>vonhwu
VAPOR - 24

YAPOR - ¢7

CANAD

USA

USA

USA

USA

LANAD

CANAD

US4

CANAD

LAKAD

USA

USA

CANAD

USA

CANAD

USA

CANAD

CANAD

USA

Case

0l

o~

1 SSUED

1 SSUED

| SSUED

I SSUED

{SSUED

1SSUED

ISSUED

| SSUED

ISsuEo0

{SSUEL

ISSUED

ISSUED

[ SSUED

1SSUED

1SSUED

ISSUED

iSSUED

1SSUED

1SSUED

Patent
Number

1,076,165
4,247,266
4,249,885
4,266,485
4,275,664
1,189,900
1,116,018
6 341,358
1,126,276
1,136,015
4,369,346
4,371,762
1,148,589
4,407,623
1,156,875
4,622,387
1,173,407
1,178,302

6,691,917

Issue

pate

04/22/80

01727/81

02/10/81

05/12/81

06/30/81

09/29/81

01/12/82

07/27/82

11/23/82

i1723/8¢

01/18/83

02/01/83

06721783

10/06/83

11715783

12727783

08/28/84

11720784

01701,85

Clie

nt

YAPR

VAPR

YAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

YAPK

YAFPR

VAPR

tong.Ti1tlel

REAVY FUEL OfL MDZILE

FLUID PUMP DRIVE SYSIEH

HEAVY FUEL Q1L KOIt¢

Control Sys. for £conomic Operation of Multiple Locomotive

STEP/PLATFORM OPERATOR

PACKING ASSEMBLY

MOVABLE HANGERS FOR PLUG DOORS

Sye for Controliing the xneeling Operation ~t 4

VERITULALR DATA HAND! ING AWD 'CONTROL SYSTEM

COMIACTLESS PRESSURE SENSHIIVE ‘W

SEMS(TIVE DOOR EDGE WIEGAND MOUULE SWITCH a4SEp@) Y

CONTACTLESS PRESSURE SENSITIVE SWIICH

SENSITIVE DOOR EOGE WIEGAKD MOCULE SWITCH ASSEMBLY

VLET ASSEMBLY !NCLUDIKG A REACTIGR 3WiTuh

STEP/PLATFORM OPERAIGR

DODR SEAL

DOOR CONTROL SYSILM (214 zero speed sensor)

Suspension Equipped

Trawns (Note: Inventors =

Transit

outsiders)

Vehicles
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VAPOR - 25
VAPOR 26
VAPOR- 29
VAPOR- 29
VAPOR - 9

VAPOR + 10
VAPOR - 30
vapPOR 3
VAPOR-32
VAPOR- 13
VAPOR- 10
VAPOR- 34
VAPOR - 29
VAPOR- 26
VAPOR-32
VAPOR - 35
VAPOR- 33
VAPCR- 34
VAPCR - 36
VAPOR - 36
VAPOR -37
VAPOR-36

YAPOR-35

CANAD

CANAD

AUSAL

UNIKN

CANAD

UsA

USA

USA

UsAa

usa

CANAD

Usa

CANAD

CANAD Dt

CANAD

USA C

CANAD

CANAD

USA

TAIWN

USA

USA cp

CARAD

15SUED

ISSUED

I SSUED

ISSUED

1SSUED

ISSUED

ISSUED

{SSUED

1SSUED

1SSUED

1SSUED

1SSUED

1SSUED

| SSUED

{SSUED

1SSUED

1SSUED

)SSUED

| SSUED

1SSUED

1SSUED

I SSUED

| SSUED

1,183,598
1,183,730
594,323

2,172,480
1,203,624
4,583,466
4,611,104
4,627,242
4,628,839
4,653,227
1,220,089
4,704,870
1,264, 864
1,252,351
1,256,321
4,882,876
1,265,387
1,266,093
4,901,474
42,921

5,130,503
5,148,631

1,315,812

03/05/85

03/12/8%

02/21/86

02/28/86

06/22/86

0u/22/86

09/09/84

12/09/8

12/16/86

03/31/87

0as07/87

11710/87

H1715/88

04711789

06/27/89

11/28/89

02/06/90

02/20/90

02/20/90

12/01/90

07714792

09722/92

04/06/93

VAPR

vAPR

YAPR

VAPR

VAPR

VAPR

VAPR

rAPR

VAPR

VAPR

VAPR

VAPR

YAPR

VAPR

VAPR

VRPR

VAPR

VAPR

YAPR

VAPR

VAPR

VAPR

YAPR

SPINDLE DOOR OPERATOR
)
DODR SEAL
ELECTRODE CONFIGURATION FOR HIGH VOL TAGE
ELECTRODE COMFIGURATION FOR HIGHK VOL TAGE
METHOD FOR AUTOMATED ANALYS(S Of VEHICLE PERFORMANCE
STEP LIFT FOR RAILWAY CARS
FLECTROMECHANITAL SWIfre ACTUATOR HAVINL mig: SECUR:IT: xpo
THERMOECECIRIL [OULER
WASTE FLUID INCINERATOR HAVING HEAT RECOVERY MEANS
DOOR OPERATING ASSEMBLY
STEP LIFT FOR RALLWAY CARS
TRERMOELECTRIC CODLER
ELELTROOE CONFIGURATION FOR NIGH vOLTALL
DOOR SEAL
WASTE FLUID INCINERATOR HAVIKG HEAT RECOYERY MEAKY
DQOR DPERATOR GITH LOCKiNG MECHAWI ™M
DOOR OPERAT (NG ASSEMBLY
THERMOLLECTRIC CQOLER
PNEUMATIC DOUR OPERATOR HAVING NOVEL PNEUMAT(C ACTUATOR AND
PNEUMATIC DODR NPERATOR MAVIKG NOVE' PNEUMLT'T ZTTUATUL AND
PRESSURE WAVE SWITCH BAVING IMPRAOVED CONTACT STHUCTURE AND
PHEUMATIC DOOR CPERATOR HAVING WOVEL PHEUMATIC ACTUATOR AKU

DOOR OPERATQOR WIIH LOCKING MECHANISH

ACTUATOR

PRESSURE EQUALIZATICN

LoOCY

Hi
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VAPOR - 36 CANAD
VAPOR-38  USA
i

VAPOR-39  USA €
VAPOR-40  USA
VAPOR-38  USA [P’
VAPOR - G1 UsSa
VAPOR-36  UMIXN
VAPOR-38  MEXIC
VAPOR-38 USA  C1
VAPOR-43  USA /'
VAPOR-44  USA
VAPOR-38 USA 0!

APOR-41  MEX)C
VAPOR-46  USA
VAPOR-4B  UNIKN
VAPOR-G|  AUSAL
VAPOR-37  CANAD
VAPOR-38  USA P2
VAPOR-41  POLKD
VAPOR-41  JAPAN
VAPOR-40  MEXIC
YAPTR-49  USA
0% = 6-9-95

ISS5UED

I SSUED

1SSUED

ISSUED

I SSUED

1 SSUED

L SSUED

{SSUED

{SSUED

| SSUED

15SUED

1SSUED

1SSUED

1SSUED

1SSUED

1 SSUED

1SSUED

I SSUED

(SSUED

{ SSUED

| SSUED

1 SSUED

1,321,219

$.259;3u2

5,280, 754

9,332,279

5,333,574

5,341,598

0435874

178,516

5,633, 114

5,433,031

5,438,800

5 471,957

180, 34t

5,483,769

2,271,331

670,079

2,062,901

5,582,137

172628

r273v¢

188149

5,755,060

08/10/93

11/09/93

01/25/94

07726794

08/02/94

08/30/94

05/31/9%

06/30/95

urj 8794

07/18/95

08/08/95

12/05795

1707795

01/16/96

02/28/96

10722496

10/29/96

12/710/96

04704797

Vs 12797

Q3/05/%8

05/26/98

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAFR

VAPR

JAPR

VAPR

YAFR

VAPR

VAPR

VAPR

VAPR

YAPR

VAPR

YAPR

YAPR

VAPR

PHEUMAT | C cpf DPERATOR NAVING NOVEL PNEUMATI( ACTURTOR AND
METHOD AND APPARATUS FCOR LOM NOX COMBUSTI(ON OF GASEOUS
TRANSIT CAR POWER DOOR QBSTRUCTION SENSIKG SYSTEH &ND

POWER DOOR OPERATGOR FOR MULT] PASSENGER MASS TRAHNS)!

METHOD AND APPARATUS FOR LOM KOX COMBUSTION OF GASEOUS
POWER DOOR DRIVE AND DDOR SUPPOR!T HAVING MOTOR DPERATED
PHEUMAT IC DOOR OPERATOR HAVING NOVEL PNEUMATIC ACTUATOR AND

METHOD AXD APPAHAIUS tOR LOW NOX (OMBUSTION OF GASEOUS

Mt IHOD AKD APPARAIUS 1OR LOM NOX (OMBUSTION OF LASEOUS

RESILIENT EDGES FOR POWER CPERATED DUORS (biparting doors)

STABILIZ2ER FOR OUTSIDE SLIDING PLUG UOORS (dow: leat)

METHOD AND APPARATUS FUR (OW NOY TOMBUSTION NF CASEQUS

FUOHER DOCR Dkiwt AWD Lui% SUPPURIL HAvinG PUTER LPERATTL

DOOR ORIVE EQUIPHMEN! fOR MASS TRANSIT VEHICLE (siiding
IMPROVED DOOR HANGER SYSTEM FOR MASS TRANSIT VEMICLES
POWER DOOR DRIVE AKD DUUR SUPPORT HAVING XUTUR NPERATED

PRESSURE WAVE SWITCH HAVING IMPROVED CONTACT STRUCTURE awp

METHOO AND APPARATUS FU& 1OW NOX COMBUSTION UF GASEQUS
POWER DOOR DRIVE AND OCOR SUPPORI HAVING KOTOR OPERATED
POMER QDOR DRIVE AxD DUOR SUPPOR' HAVING NOTOR OPERAIED
POWER DOOR OPERATOR FOR MULTI-PASSENGER MASS TRANHS)T

COMPACT PANEL LOCK FOR AN QVERHEAD WOUMTED DOCR PANEL

Lock

FUELS (parent)

DEVICE

VEHICLES (electric bus door operator)

FUELS (parent)

LOCKS (R110)

LoCK

FUELS (perent)

FUELS (parent)

FUELS (parent)

LOCKS (RI10)

o side plug door)

tOCkS (R11U)

PRESSURE EQUALI2ATICH

fFUELS (parent)

LOCKS (R110)

LOCKS (R110)

VEHICLES (electric tus door operator)

OPERATOR (filed orig as provisional ap 40/00U
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Case Count Sub Stat
Number ry Case

7085 CANAD ) SSUED
7122 CANAD I SSUED
310 CANRD }SSUED
8234 CANAD 1 SSUED
8122 CANAD ISSUED
8269 CANAD 1SSUED
8468 CANAD 1SSUED

iz, etizaiiciTssazaT-cEESSSasioTETEITISESCICCIfoce srzsszzzas. .. CCTIITIEio. ffiicIIEIEScriMCTEOEEEEICLIZICSEACIDE&IISFIIEERTIIEE
Patent {ssue Clre tang-Tittetl long:title2
Mumber Date nt

1149759 07712783 WLID HYDROPNEUMATIL BRAKE ACTUAIOR ARRANGEDU | U MAINIAIN CONSTAMT BRAKE SHOE CLEARAMCE

1166977 D5/08/84 WLID HYDRAULIC BRAKE ACIUATOR HAVING SPRING-A PPLIED BACK-UP WITH MAHUAL RELEASE MEANS

1209059 08,0686 ULTD WYDRO PNEUMATIC ACTUATOR WI1H RUTOMATIT SLATK ADJUSTER

1246641 12713780 WLTD COMBBINED HYDROPNEURATIC BRAKE CYLIMDER/ A!R RESERVOIR. ADJU STER ARRANGEMEWT

1256039 06/20/89 wiL1D BRAKE ACTUATOR DEVICE HAVING A HYDRAULIL SLALA ADJUSTING ARR AHGEMENT

126L5915 09/26/89 WL 1D MANUAL RELEASE AND AUIU KESE! ARRANULMEN! UK SPRING-APPLIEO/AIR-RELEASEU BRAKE

2,005,296 01/09/96 wLT1D FREIGHT BRAKE EMERGENCY VALVE

*1

Z
1
~
P
<
A,

ol
3
)
:
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Case Count
Number ry
8715 AUSAL
8694 CANAD
8739 CANAD
8745 BRAZ2L
B&694 BRAZL
B758 BRAZL
8737 BRAZL
8737 CANAD
8739 8RAZ2L
8720 CANAD
8740 CANAD
8735 CANAD
88614 CANAD
8748 CANAD
8722 EPO
B84L CANAD

COHTROL STAHD
8853 CANAD
8789 CANAD
8854 CANRD

. CONTROL STAND

WARCO ALLOUED

Sub

Case

Star

ALLOMED

ALLOWED

ALLOWED

ALLOWED

ALLOMED

ALLOUWED

ALLOWED

ALLOWED

ALLOWED

ALLUWED

ALLOWED

ALLOWED

ALLOWED

ALLONED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

APPLICATIONS

Application
Number

53919/94
2,119,546
2,119,607
P1-9403702
PL-9403670-%
P1-94U3708
P1-9403705
2,123,040
P1-9403703-5
2,123,715
2,126,303
2,116,312
2,129,402
2,129,401
94115927.9
2,140,112
2,160,113
2,140,115

2,140,401

fFriing

Date

01721794

3721794

03722/94

10713494

10/04/9¢

NYREYAY

10/13/9¢4

05,06/ 9¢

10713794

PLYRYIA ™

05725794

02/23/94

08/03/94

08703794

10710794

01/712/9

U1/12/%

01/12/9%

0Y/17/95

RFPC

NAFUW

NAFW

CARD

NAFW

CARD

NAFW

HAFW

HAFW

Ppibs

P10S

LPDW

PIDS

NAFwW

pTDS

LPDW

LPDW

NATW

LPOW

long:Title)

(MPROYED RAILWAY [YPE BRAKE SMOL

QUICK SERVICE LIMITING VALVE FOR FREIGHT BRAKE CONTRO.

LOCK -OUT MECHANISH FOR EMPTY/LOAD CHANGEQUFR VALVE

COMBINATION WEAR AND LUBRICATING L INER ASSEMBLY FOR RAILWAY

QUICK SERVICEL ¢IMITING VALVE FOR FREIGNT BRAXE CONTROL

HiGH CAPALI IV UKRI T LELAN ASSEMBL I

ELECTRO-PNUEMATIC FREIGHT BRAKE CONIRUL SYSiemM

ELECTRO-PNUEMATIC FREIGHT BRAXE CONTIROL CySTfu

LOCK QUT MECHANISM FOR EMPTY/LOAD CHANGEOVEK VALVE

srech YARELUAG thERLY (EVEL WHEEL Soir LB D070 ANL

AUTOMATIC ELECIRIC CQUPLING MECHAHISH FOR A FASSENGER

TAMPER-RESISTANT INDEPENDENT BRAKE VALVE DEVICE FOR

WHEEL SPIN SPEED PROCESSIMG SYSIEM FOR HULTIFLE AXLL

FASTEMER ASSEMBLY FOR (MSTALLING VALVF DEVICES AND THE LI(XE

BRAKE ACTUATOR HAVING COLLEYT SEYLF SLACK ADJUSIER

METHOD AND APPARATUS FOR DETERMINING AKD EHCODIKG I#f POSI

APPARATUS FOR INTERLULKIKG HEVERSEK HANDLE Um A COMNTRLL

VIBRATION INSULATING MEMBERS FOR PISTON VALVE ASSEMBLY

APPARATUS FOR DETERMINING [WE ABSDLUTF POSITION OF THROTTLE

VALVE DEVICE

CAR TRUCK BOLSTER BOWL

YALVE DEVICE

SLIP IHTERSTTY DETERMINATICN

FRANSIT TYPE VEHICLE

LOCMOTIVE AIR BRAKE EQUIPHENT

RAILWAY VEHICLES

TIGR Ot A REVERSER HANDLE ON A LOCOWOTIVE

STAWD Ot A NALLWAT LCLURDT VL

DYRAMIC HRAKE & REVERSER HAKDLES O A

{Li

™'l
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PATEH
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8812 CANAD

3]

8787 ALSAL
8787 CANAD
8745 CANAD (P
8745 SOFRC CP
8847 CANAD
LWAY LOCOMOT)VE

8860 USA
8796 CANAD
8RYY, CANAD
8877 CANAD
8815 CANAD
3810 SOFRC
CONTROL SYSTEMS

3875 USA

8949 CANAD
8940 USA
8962 usa
8986 USA

851 USA
8933 USA
B840 USA

.\g

B96G usa  cp
B746 AUSAL D1
015 Usa

ALLOWED

ALLOVED

ALLOMED

ALLOMED

ALLOWED

ALLOWED

ALLOWED

ALLOMED

ALLOVED

ALLOWED

ALLOWED

ALLOMED

ALLOMED

ALLOWED

ALLOWED

ALLONED

ALLOWED

ALLOWED

ALLOWED

ALLCWED

ALLOWED

ALLOMED

ALLOMED

2,144,813

17830/95

2,144,932

2, 14d, 624

954706

2,148,867

VB/520, 464

2,157,735

2,158,819

2,160,413

2,160,970

9670366

0B/802,492

2.470,85/

UB/594,51/

087653, 076

087664, 39

08/670,778

08/677,584

08/642,569

08/637,873

58369/96

08/709,197

03/146/95

05/02/95

03/17/9%

04/07/%95

06/07/95

05708795

0B/28/95

ue /ol 95

09/21/95

10712/95

10719795

01717796

02/20/96

03/01/96

01/31/96

05/21/96

06/16/96

06/20/96

07/09,96

n5/03,96

04/25/96

07/04/96

08/23/%6

Lt POV

HAFW

NAFY

CARD

CARD

LPOW

P1DS

LAKD

PIDS

REPD

P1DS

NPTW

CARD

PTDS

Pios

P1DS

CARD

CARD

NAFW

NAFW

NAFW

CARD

Fipe

SO TWARE ﬁcrn_ﬁ_n_qu OF TRANSOUCER (NDUCED OFFSET

RATLWAY BRAXE PIPF BRACKET ACCESS PLATE

RAILWAY BRAKE PIPE BRACKET ACCESS PLATE

CONBINATION WEAR AND LUBRICATING UINER ASSEMBLY FOR RAILWAY
COMBINATION WEAR AND LUBRICATING LINER ASSEMBLY FOR RATLWAY
APPARATUS FOR INTERLOCKING THROTTLE, DYNAMIC BRAKE AND RE
EVENT HISTORY DATR ACQUISITIOM

INTERLOLKING SLACKLESS DHAWBAR ASSY FUR kWY thi CAR AWD Ak
AUXILTARY VEMICLE CURRENT COLLECIOR

AUTORATED TERMINAL TESY PROCEDURC

ROTARY MAGHE! VALVE

SYSTEM AND METHOD FOR AUTOMATICALLY CAL JHRATING TRAKHS-
ERGONOMIC RANC WHEEL FOR RAILWAT UAK HANG BRAA:

BRAXE CONTRQL DEVISF $GR RAIIROAN ROEL NG ST00K

BRAKE DEVICE

A BRAKE MOH}TORING LEvViCL FUR RAILROAD CTAR:

PNEUMATIC PRESSURE DPERATED DARKING BRAKE fOK A RA!LUAY
EMD DESIGH FOR A RAILWAY TYPE FREIGHT UAR

TRAIN BRAKE PIPE REMDIE PRESSURE CONTRG. SYSTEM &

BRAXE TONTRCL FCR MULT! PLATFORM TR{iORT CAR

FREIGHT BRAKE COMTROL FOR UNJFICRM CAR DECELERATIOM
LUBRICATIRG APPARATUS FOR ARTICULATED COUPL ING

A DUAL TYPE COMPOSITION BRAKF BLOCK SPECIFICALLY DESIGNED

ERROARS WITHIN A FLOH RATE NEASUREMEN! SYST

CAR TRUCK BOLSTER BOMWL

CAR TRUCK BOLSTER BOWL

VERSER HAWDLES ON A COXIROL STAWD Of A Ral

THTERLOCKIRG NECHANISM THEREFOR

DUCERS !N ELECTRO-PNEUMATIC FREICHT BRAKE

YEHICLE BRAKE SYSTEM

MOTOR-DRIVEN REGULATING VALVE THEREFOR

ARRANGENENT

FOR USE tN PREDETERMINED 1YPE BRAKE SYS1EH
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¢

8958 UsA
BYS/ UsA -
8991 CANAD
8973 USA 7~
8977 USA -~
CONTROL VALVE H. y
8877 usa 01
8960 USA
9855 UsAa
9014 EPO
ant Air Dryer
9018 SOFRC
8970 SOFRC
8961 UsA
9085 UsAa
8852 Use ¢
.14 SOFRC
030 USA
9085 SOFRL
9055 SOFRC
8942 SOFRC
8998 SOFRC
8908 usa

n,Greenvsl

e 5C)

ALLOWED

ALLOWED

ALLOWED

ALLONED

ALLOWED

ALt OWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

AL LOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

ALLOWED

087745 420

087748, 261

2,195,274

08/790,574

08799,411

08,807,795

o8/772,32¢6

08/83%,859

97108004 .9

9775048

9775038

08/831,07¢6

0B/B74,877

08,920,207

9776835

08,907, 93¢

97/893C

97/8670

97/8L20

g79620

0B/642 954

117127986

14/12/96

01716797

01/28/97

12/04/96

02/28/97

12/23/96

04/08/97

0%5/16/97

06/06/97

06/06/97

Cas0Y/97

Ubru6s97

08715797

07/31/97

08/12/97

10/06/97

69/26/97

10721797

10727797

05/06/96

NAFUW

HAFW

LPDW

PI0S

PT10S

NAFW

PULS

L POV

LPOW

RFFL

REPD

NAFW

LPOW

RFPC

PULS

PULS

)
COOLIMG SPOKE ARRANGEMENT FOR A BRAXE O1sC

OFFSET ARRANGEMENT FQOR BRAKE SYSIEN PROPOR! ICHAL [ ZATION

IMPROVED [MSERI TYPE MEMBER fOR USE N & FLEXIALE TYPF PUMP

UNIVERSAL FNEUMATIL BRAKE CONTROL UNIT

PULSE WIDTH MODULATED DRIVE FOR AN IHFINITELY VARIABLE

AUTOMATED TERMINAL TEST PROCIDURE

HICROPROTESSOSR COWTROLLED RAILWAY CAR ACCCUNTING AKD COM

SINPLIFIED DUAL CTONNECTION EP BRAKE SYTEM

Molded Rubber vat Sesl for use 1n Predetermiried type Valves

REGENERATIVE DESICCANT AIR DRYER

Ppeumatic fmergency Brake Applicaticn yalve ang an Assos-

ELECTRONIC BLUE FLAC SAFETY (QUIPHER!

TRIM Shit

AN APPARATUS 10 ENABLL CONIROL: ING A THROTI.r CZONIRGLLER

ARRANGEMENT FOR CONNECTING A TEST DEVICE OR THE LIKE TO A

COMPRESSOR INHLET VALYE

TRIM SHOE

SIMPLIFIED DUAL CONNECT{ON EF HRAKE SYTEN

COMBINAYIOH MOTOR/PNEUMAT{( DRIVEN TRAIN BRAKE PIPE

ENVIRCKMENTAL L Y-SEALED CONVECTIVELY- COOLED ACTIVE MAIRIX

RATLWAY BRAKE VALVF ASSEWALY

LEYER

DIAPHRAGM

SOLENOID OPERATED BRAKE CYLINDER PRESSURE

MUHICATICN SYSTEM

such a5, a Ck Vval 1n a Regenerative Desice

iated EleLtricni Signgitng Switcr

FROM A REMOTE KOST

RAILROAD CAR BRAKE COMIROL VALVE DEVICE

PRESSURE EXHAUSY VALVE

LIQUID CRYSTAL DISPLAY (LCD

(tited by Dority & Menning, Craig K. Kille
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8745

8746

8758

8758

8694

8746

8758

878}

8784

a722

8726

8795

8766

8783

8784

8749

B749

Count

ry

{NDIA

INDLA

CHIMNA

INDIA

SOFRC

CANAD

CANAD

Usa

USA

CANAD

CANAD

CANAD

CANAD

CANAD

CANAD

£fQ

WABCO ALLOMED APPLICATIONS

Sub Stat
Case

PERDING

PENDING

PENDING

PENDING

FEND NG

PENDING

PENDING

PEKDING

PENDING

MEND NG

PENDING

PENDING

PENDING

PEND I KG

PEMDIKG

PENDING

PENDINRG

PENDING

PENDIHG

Application
NuTe !

Do - 065869

2,119,608

368/De1/94

369/0el /94

941151496

L22/De\ /94

9472049

2,120, 3%

2,171,007

087238, 264

08/230,243

2,123,767

2,123,992

2,126,

2,125,438 °
2,125,439
2,125,437

2,125,746

94107183.9

04704/ 96

03722/94

03/30/94

03/30/9

08/18/9

0/ 12/9%4

03/23/94

03/30/94

U6/ 11796

05/04795

05/04/94

05/17/%94

05/19/94

06/01/%4

06/08/94

06/08/94

06/08/94

06/13/94

05/07/9¢

PiDs

NAFW

CARD

CARD

CARD

CARD

HAFW

CARD

CARD

LARD

CARD

PTDS

P10S

NAFY

CARD

CARD

CARD

pros

CARD

APPLICATION & RELEASE MAUNET VALVE

LOW STRESS CORICAL TYPE DIAPHRAGM

COMBINAT[ON WEAR AND LUBRICATING LINER ASSEMBLY FOR RAILMAY

LUBRICATIKG APPARATUS FOR ARTICULATED COUPLING

HIGH CAPACLTY DRAFD GEAR ASSEMBLY

HiGH CAPACITY DRAF1 GEAR ASSEMBLY

OUICK SERVICE LIMITING VALVE fOR FREIGHT BRAKE CONTROL

LUBRICATIRG APPARATUS FOR ARTICULATED TQUPL iKY

HIGH FAaPACITY DRAFT CFAR ASSFMAL Y

A P EMALE LUNNECTICK MENBER 1uW A AL HRAWBAK

A MALE CONNWECTION MEMBEK FUR A SLACKLESS DRAWBAR ASSEMBL)Y

BRAKE ACTUATOR HAVIWG COLLE! STYLE SLACK ADJUSTER

A METHOD UF AND AN APPARATUS §QR PROYIDIN, A SAFETY LRHECYX

BRAKE CYLINDER PRESSUHF RELAY VAIVE FOp ARATIRDAD

SLACKLESS DRAWBAR USING A BALL AKD RACE ASSEMBLY a!

R FEMALE CONNECTIQM MEMBEQ FOR A SLACKLESS DRAWBAR

A MALE CONNECTIOH MEMBER FOR A SLACKLESS URAMHAR ASSEMBLI

TIMEG THRUST URCOUPLING MECHANISH FOR PASSENGER TRANSI!

CUMBINATIOK WEAR AND LUBRICATIHG LIHER ASSEMBLY FCR RAIULMWAY

CA® TRULY BOULSTER BOWL

ARRANGEMENT

VALVE DEVICE

ARRANGEMENT

ASSEMBLY USING A BALL AMD RACE ASSEMBLY

USING A BALL AwD RACE ASSEMBLY

DF THE HRAKE REDARDATION. QW A VEHICLE

FREIGHT CAR

EACH END OF THE DRAWBAR

ASSEMBLY USING A BALL AND RACE ASSEMBLY

USING A BALL ARD RACE ASSEMBLY

TYPE RAILUAY CARS

CAR TRUCK BOLSTER BOML
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0329

3 IS

R1

PATENT
012280 FRAME

0403

REEL



B424

877G

8768

8624

8424

8766

8766

8766

8766

8783

8783

8783

8783

84651

8722

8788

B794

B635

8754

8772

8761

ar

8794

CANAD

LANAD

CANAD

BRAZIL

EPO

BRAZL

EPQ

{HOD1A

JAPAN

BRAZ1L

EPO

INDIA

JAPAN

CANAD

BRAZL

USA ~

USA

CAHAD

CANAD

CANAD

INDYA

CANAD

PENDING

PENDING

PENDING

PENDING

PENDING

PEMDING

PENDING

PENDING

PENDING

PENDING

PENDING

PENDING

PENDING

PEND I NG

PEND I NG

PENDING

PENDING

PEND NG

PENDING

PENDIND

PENDING

PENDING

PENDING

¢,130,146
2,317,663
2,131,493
Pi 9502200
941141921
Pl 9501633
2411419713
1079/DEL /94
06-291552
Pi 9501333
4113994 1
1080/DFL /94
06-291553
2,131,105
Pl 9501334-2
2,132,261
08/308,609
08/288 649
2,137,871
¢, 117,876
2,134,401
1607/DEL/ TG

2. 134,859

08715794

09/02/94

09/06/%4

06707795

09/09/94

04/28/9>

09/09/,9¢

08/26/%4

11/25/9¢

06/06795

09/07/94

08/26/94

11/25/9¢4

08/50/94

84/06/95

09/16/94

09719794

08/09/94

12712794

1941184

10726194

11702/94

11/01/94

2108

RfPC

PIDS

PT1DS

PTOS

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

CARD

PIDS

NAFW

CRROD

PTDS

NAFW

NAfW

LPDW

CARD

CARD

TWO STATE 10 THREE STATE EMULATOR PRCLESS AKD APPARATUY
}
BACKING PLATE FOR DiSC BRAKE FADS
SLACK ADJUSTING BRAKE CYLIWDER FOR A BRAKE UNIT ON A RAILWAY TRANSIT VEHICLE.
THO STATE 10 THRREE STATE EMMULATOR PROCESS AND APPARATUS

THO STATE TO [KREE STATE ¢MULATOK PROCESS AKD APPARATUS

SLACKLESS ORAWBAR USING A BALL AND RALE ASSEMBLY Al EACH END OF 'HE DRAWBAR
SLACKLESS DRAWBAR USING A& BAL. AND RACE ASSEMBL- Al EACH EKD OF 1HE DRAWBAR
SLACKLESS ORAWBAR USIHG A BALL AND RACE ASSEMBLTY AT EACH END Of THE ORAWBAR
SUACKLESS DRAWBAR USINGC A& BALL AKD RACE ASSEHBLY AT EACH END OF THE DRAUBAR
A FEMALE CONNECTIUN MEMBEK FOR A SUALAMLESS DRAWBAK ASSEMBLY USING A BALL AND
A FEMALE COMMECTION MEMBER fOR A SIACKLESS DRAWBAR ASSEMBLY USING A BALL AND
A FEMALE CONMECTION MEMBE~ FOR A SLACKIESS OKAWRAR ASSEMBLY USING 4 BALI AND
A FEMALE CONNECTI{ON MEMBER FOR A SLACKLESS ORAWBAFR ASSEMBLY USING A BALL AND

MrrABE  THOMAS  FRSSLER CHARLES B % MATC Mo <SooTY

OAILWAY BRAKINT £CPAVALIS

BRAKE ACTUATOR HAVING COLLET STrLE StACK ADUIUSTER

VIBRATION DESEHSITIZING PISTON WEAR RING FUN RALLROAD (AR CONTROL VALVE

A FEMALE COWNECTICN WEMBER FOR SLACKLESS DRAWBAR ASSEMBLY

REUSABLE PAINT MASKING MEMBER

RAILWAY BRAKE PIPE WITH ACCESS PORTS

FILTER ARRAMOEMERT AND MCOUKTINL W RAicwA: HHRAKC rirFL BRACAL!.

ALR PASSAGE IHSERT FOR OIL FiLL SPOUT

A FEMALE COWMNECTION MEMBER FOR SLACKLESS DRAWBAR ASSEMBIY

A FEMALE COWNECTION MEMBER FOR S{ACKIESS DRAWBAR ASSFMBLY

RACE

RACE

RACE

RACF

ASSEMBLY

ASSEMBLY

ASSEMBLY

ASSEMBLY

NI
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8794

8794

8794

8792

8792

B792

8792

8720

8726

8748

8792

8843

HIRGL

8769

8856

8747

8856

8613

8786

8786

8786

a784

881

JAPAN

EPO

BRAZL

CANAD

BRAZL

IND 1A

JAPAN

JAPAN

JAPAN

CANAD

CANAD

AUSAL

USA

AUSAL

BRAZL

CANAD

|34

CANAD

PEND ING

PENDING

PENDING

PENDING

PENDING

PENDING

PEND I NG

PENDIHG

PENDING

PENDING

PENDING

PENDIHG

PENDING

PENDING

PENDING

PENDING

PENDIKG

PENDING

PENDIRG

PENDING

PENDIRG

PENDIRG

07-013066

94117804 .8

P{ 9500580

2,141,096

P) 95009213

103/0DEL/95

07-013065

07-088053

07-054181

07143084

95101392 9

2,140,720

2,161,513

2,142,178

14934/95

08/393,41¢

17862/95

Pl 95048995

2,148,424

5104957 4

2,144,812

01/30/95

11711794

02715795

01/25/95

03709795

01725795

01730795

04137195

03714795

06709795

02702795

01725795

02/02/95

01731795

02/09/95

03720795

02/23/95

05/03/95

10730795

05/02¢95

05709495

03716795

CARD

CARD

CARD

CARD

CaRd

CARD

CARD

P1DS

P1OS

HAFW

CARD

LPDW

KFEPC

LPDW

HAFW

LPDW

CARD

NafW

NAFW

NAFW

NAFW

LPOW

4 FEMALE fotzmna_oz MEMBEK FOH SLACKLESS DRAWHAR ASSEMBL Y
A FEMALE CONNECTION MEMBEK FUR SLACKLESS DRAWHAR ASSEMBLY
A FEMALE COHNECTION MEMBER FUOR SUACKLESS DRALBAR ASSENMBL
SLACKLESS DRAWGAR ASSEMBLY UTIL{ZING A BALL AND RACE
SLACKLESS DRAWBAR ASSEMBLY UTILIZIKG A BALL AND RACE
SLACKLESS DRAWBAR ASSEMBI Y LITH1 }7ING & BALL AND RACE
SLACKLESS ORAMBAR ASSEMBLY UTILIZING A BALL AND RACE
SPEED VARYING ERERGY LEVEL WHEEL SLIP DETECTION AND

A METHOD Of AKD AN APPARAIUS FOR PROVIDIKC A SAFETY CHECr

FASTENER ASSEMBLY fOR

SLACKLESS DRAWBAR ASSEMB( 7 i:

{JIKG A BALL AND RALE
ELECYRONICALLY CONTROLLED LOX3 THRGTTLE CGNTRC: £

WHEEL TREAD CONDITIONIKG SRARE

»
x
-

A WETHOOD AND APPARATUS fQR RFHQOIF TONIRQ €6 & LOCOMOTIYF
IMBEDDED ELECTRICAL CONNECIOR

A METHOD AWD APPARATUS FOR RENOTE COWTROL OF A {OOOMOTIVF
VARIABLE ANGLE FRICIION CLUTCH MECHANISM FUN & ORALT
Rai{way Automatic Breke Control Valve Test Uit

Ratlway Automatic Brake Control Yalve lec! tinjt

Raviway Automatic Brake Control Yalye Test Unit

Qailvay Automatiz Brake Mentre! Valys Teo®

APPLICATIONS OF EPIC(R) 3102 BRAKE EQUIPKENT 10 ELECTRO-

INSTALL [NG VALVE DEVICES AND THE LIXE

ASSEMBLY

ASSEMBLY

ASSEMELY

ASSEMBLY

SLIP INTENSITY DETERMINATION PROLESS

LGN A VEHICLE

Of THE BRAKE RETARDATICK.

ASSEWBLY

JHCLUDIRG REMNDYE MUt H1Pit GNTE THKOTILE Cu

THROTILE CONTROLLER

THROITLE COMTRCLLER

GEAR ASSEMBLY

PHEUMAT [C SYSTEMS

N
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8787 BRAZL
8809 AUSAL
8809 BRAZL
8809 CANAD
8816 CANAD
£ CONTROL SYSTEM
8759 CANRD
8745 AUSAL
8745 BRAZL
874% INDIA
8745 JAPAN
8880 CANAD
8747 AUSAL
8747 BRAZL
8785 CANAD
8329 CANAD
8879 CANRD
8885 CANAD
8752 JAPAN
8863 CANAD
875¢ AUSAL
8752 BRAZL
B794 AUSAL
8796 EPO

cP

PENDI NG

PENDI NG

PENDING

PEHDIHG

PENDING

PEND NG

PENDING

PERD I NG

PENDING

PENDING

PERDLING

PENOEING

PERD I NG

PENDING

PENDING

PENDING

PEHD ING

PENDING

PENDING

FEND I HL

PENDING

PENDING

PENDING

Pl 9503145 6

16589/95

Pl 9504806-5

2,164,93)

2,145,381

2,149,181

20331/9%

Pl 9504805 /

681/0€el /95

08-005193

2,147,098

14935 /95

PL G503Vus-4

2,149, 9¢€-,

2,151,685

2,152,739

2,153,854

08-102733

2,154,540

42V 95

P 9601530-6

45519196

96103045.9

08714795

Qufdhs 95

10/10/95

03/17/95

03/23;95

05/11/95

05/26¢95

107410795

04717/95

01716796

04/19/95

03720795

087 14/95

£5/23/9%

04/13/95

06/27/95

07713495

04/ 24/96

07/24/95

107 12/95

04/11/96

02/13/96

02749796

MAFW

WAFH

NAFU

NAFW

LPOW

PIDS

CARD

CARD

CARD

CARD

L POW

HAFW

NAFW

RFFC

NAFH

PIDS

HAFY

NAFY

PYDS

NAFW

WAFUY

CARD

CARD

RAJLWAY HBRAKE PIPE BRACKE! AC(ESS PLATE

i
TEST COWNECTOR FOR )cdcx»__ﬁ_«mwd DEVItE
TEST COWMECTOR FOR AUTOMATIC TEST DEVICE
1ES)T CONNECTOR FOR AUTOMATI( TEST DEVILE
APPARATUS TD PREVENT [NADVERTENT DJSCHARCE AND TRAPPING OF
ELECTRICALLY OPERATED HOCK COUPLER WIIH MANUAL OVER RIDE
(ONBINATION WEAR AKND LUBRICATING LIHER ASSEMBLY FOR RATLUAY
COMBINATION NEAR AND LUBRICATING LINER ASSEXELY FOR RA[LWAY
COMBINATION WEAR AND LUBRICATING LIKER ASSEMBLY FOR RAIIVAY
COMBLHATIOR WERAR AMI (UBRICAIING L INFR ASSESBIY E02 RBA)IWAY
RAILMAY BRAKE SYSTEM TESTER
INBEDDED mrmnan_n>w COHHECTCR
IMHEDDED ELECTRICAL (UNKE' TCR
IE: FCR RAILROAD BRAXT YOl ALSEME: S
REMOTE COWTROL OF CUT-OUT COCK
PROPORTIONAL FOLARITY SHIFT WHEEL SUIDE PROTECYION
TREVOR A, SCOTT ERIC G. SMilH ULF STAHMER
ELECTRO-PHEUMAYIC FREICHT BRAXE CONTROL SYSTEM
SIMPLIFTED PATIERN RECOGHITION WHEEL SLIDE PROTFCTION
ELECTRO-PHEUMATIC FREIGHY BRAXE (ONTRU: S7S.FN
ELECTRO-PHEURATIC FREIGHT BRAXKE CONTROL SYSTEM
INTERL OCK ING St ACY{FSS DRAWBAR 8SSY FOR OVWY rpY CAR ANT AY

INTERLOCK IMG SLACKLESS DRAWBAR ASSY FOR KT FRI CAR AND AN

PIPE PRESS. W AN ELECYRC PHEU. LOCO. BRAX

CAR TRUCK BOLSTER BOWC

CAR TRUCK BOLSIER 8OWL

CAR TRUCK BOLSTER HOWL

CAP TRUCK BOISTER BOWL

U. THOMAS DIGVEED (B [NVENTORS)

INTERLOCKING MECHANISK [HERLFGH

JRTERLUCKING MECHANTISKE THEKEFOH

PATHINTD

9423 IF'RADMIL:
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O
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8813 CANAD
8893 CANAD
8751 CANAD
8895 CANAD
8751 AUSAL
8751 BRAZL
8813 AUSAL
8813 8RAZL
8893 AUSAL
8893 EFO
B&3S USA
FULSE-36  CANAD
8747 JAPAN
8843 JAPAN

NTROL
8844 JAPAN

COMYROL STAND
8846 JAPAN
TLE COMTROLLER
8849 JAPAN
N SUCH TWO MODES
8850 JAPAN

8851 JAPAN
HOD CF OPERATING

8840 CANAD
8894, FRAKC
8926 usa

c2

PERDING

PEND I HG

PEND ING

PENDING

PENDING

PENDING

PENDING

PENDIRG

PERDING

PENDI NG

PEMDLNG

PENDING

PERDING

PENDING

FENDING

PEND ING

PEND NG

PENDING

PEND NG

PENDING

PENDING

PENDING

2,157,351

2,157,734

2,156,587

2,157, 724

40841/96

Pl 6016728

34436/95

Pl 9400319

34579/95

95117368 .1

08/504,60%

2,160,614

07-325529

07- 298495

07-297169

07-298474

07-298154

07-298475

07- 295444

2,161,383

96 05227

08/548,874

0B/31/9%

09707795

08721795

09/07/95

01/05/9¢

05/14/%6

10/24/95

02/05/%6

10/31795

11/04/95

07/20/95

10/12/95

12114795

11/16/95

11715/95

11716795

/16795

11716795

11714795

10725795

04/25/98

10/26/95

i
NAfW PHEUMALIC EMERGENCY BACKUP FOR ELECTRO PNEUMATIC EREJGH!

CARD

WATW

CARD

RAfW

YAFW

NAFW

MAFL

CARD

CARD

P10S

PULS

WAFiw

LPOW

LPOW

LPDW

LPDH

LPDW

LPDW

PIDS

P1DS

REPC

FREIGH! RAILWAY CAR SLACKLESS DRAWBAR ASSEMELY

ELLCIRIC BRAKE CONTROL SYSTEM AND METHOD FOR RAILRUAD Car
AN INTERLOCKING TYPE MECHANISH FOR A SLACKLESS DRAWBAR
ELECTRIC BRAXE CONTROL SYSTEM AND METHOD FOR RAILRGAD caR
ELECTRIC BRAKE CONIRO! SYSTEW AKD METHCD FOR RAILRUAD CAR
PHEUMAT IC EMERCENCY BACKUP FOR ELECTRO-PNEUMATIC FRELGHT
PHEUMATIC EMERGENCY BACKUP FOR ELECTRO-PNEUMATIC FREIGH}
FREIGHMY RAILWAY (AR SLACKLESS DRAWBAR ASSEMBLY
FRETGHY RATLWAY CAR SIACXLESS DRAWBAR ASSEMBLY
REUSABLE PAINT MASK (NG MEMBER

DIAGKOSTIC DEVICE mot DETERPINIMG THE FPREUMAT | INTECL )Ty
IMBEDDED ELiCIRICAL LONNELTOR

ELECTRONICALLY LONTROLLED LOCO THROTILTD FOWTRQ i7w

METHOD AND APPARATUS FOR DETERMINING AND FHCODING THE POS)

HETHOD AKD APPARATUS FOK FEEDBACK GF TRAINL[KE STATUS fo

HETHOD OPERAT g, LOTO MOUNIED THROITLE CONTROLLER BETWEEN 2

AH APPARATUS FOR AND 4 METHOD OF CENERATING AN ANAL (2

AN APPARATUS FOR TEEDBALK OF AW ANALDG SToHAL USED 10
EVENT HISTORY DATA ACOUIS)TION

AUXIUIARY VERICLE (URREKT COLLECIGK

SELf LUBRICATING BRAKE SHOE MRTERIAL

BRAKE

ASSEMBLY USED ON A RAILWAY FREIGH] CAR

BRAKE

BRAKE

OF A BUBBLE "YPE FUEL MEASURING SYSTEM

P CLUDING REMOTE MULTIPLE UN(T THROTT(LE (O

TIOM Of A REVERSER MAMDLE ON & LOCOmOT e

THE CENTRALPROCESSOR OF A LOTOHOT I VE THAOY

MODES OF QPERATION [HC A TRANSITIOM BETWEE

SIGNAL FOR CONTROL OF DYHAMIC BRAK [NG

HOHITOR §/0R CONTROL DYNANIC BRAKING & Mgl

N1
FR AN

PATE:

19423

FT.
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8856 JAPAN
8811 JAPAN
8852 JAPAN
8790 AUSAL
8790 BRAZL
8790 CANAD
8810 CAHAD
CONMTROL SYSTEMS

8810 8RAZL
COMTROL SYSTEMS

8885 AUSAL
8885 8RAZL
8439 CANAD
8907 CANAD
8910 CANAD
8911 CANAD
8810 AUSAL
CONTROL SYSYEMS

8926 CARAD
8898 USA

8898 CANAD
ars1 JAPAN
8790 SAPAH
8813 JAPAN
8879 JAPAN
8861 8RAZL

PENDING

PENDING

PENDING

PEND ING

PEND IRG

PENDING

PENDING

PEND NG

PENDING

PEND ING

PENDING

PENDING

PEKDING

PEND ING

PENDING

PENDIMG

PENDING

PENDING

PENDING

PENDING

PEMDING

PENDINMG

PENDIMG

07-316696
08-012695
D7-298696
48234/96
Pl 2602697-9
2,162,980
2,162,971
9601187
LB23B/96
9600318
2,175,518
2,164,159
2,164,479
2,166,594
47989/956
2,168,408
08/556, 198
2,169,038
om._ouwdm
08- 147296
08-126952
08-113876

9602742

12705795

01729796

11716795

03/22/%

06/07/96

11715795

11715/95

03729796

03722796

02/05/9¢6

05/01/96

11/30/95

12705795

01/04/96

03704796

01/30/96

11/09/95

02/07/9¢6

06/24/96

04710796

05/22/96

05/08/%6

06/12/96

LPDW

LPDW

LPDW

RAFY

HAFV

HAFW

NAFW

WAFW

NAFW

NAFW

PIDS

LPOW

P1DS

CARD

NAFY

RFPC

REPO

REPD

NAFW

NAFW

NAFW

PIDS

NHAFW

A METHOO AHO APPARATUS FOR REMOTE CONIROL OF A LOCOMOTIVE
}
APPLICATIONS OF EPIC(R) 3102 BRAKE FQUIPMEN!

10 ELECTRO-
AW APPARATUS TO ENABLE CONTROLLING A THROTILE CONTROLLER
MICROPROCESSOR BASED SYSTEM AND METKOD FOR REGULATING A
HMICROPROCESSOR BASED SYSTEN AND KETHOD FOR REGULATING A
MICROPROCESSOR BASED SYSTEM AND METHOD FOR RFCULATING A
SYSTEM AND METHOD FOR AUTOMATICALLY CALIBRATING TRANS

SYSTEM AKD METHOD FOR AUTOMATICAL!Y CALIERAT!NC Y0NS

IREVOR A. scorr -

ERIC G. SMITH - ULF STAHMER

TREVOR 4. sSCOTY ERIC G. SMITK ULF STAHMER
EMBEDDED DUPLEX LOCAL COMTROL PANEL

AUTOMATIC omamm:n.i OF AIR FLOW TRAMSDUCER TYPE UNDER
TELESCOPING LESICCANT CARIRIDGE FOR AM AIR ORYER UISPOSEL
FREIGMT RAILNAY CAR SLACKLESS DRAWBAR ASSEMBLY

SYSTEM AMD METHOD FOR AUTOMATICALLY CALIBRAFING THANS

SELF LUBRICATING BRAKE SHOE MATERIAL

LINP-IN CONTROL ARRAMGEMEMT fOR AN ELECTRO-PHEUNATIC BRAKE
LI%P- [ CONTROL ARRAKGEWEWT FOR AW ELECTRO-PREUMATIC 8RAKE
ELECTRIC BRAKE COMTROL SYSTEM AND METKOD FUR WAILROAD CAR
NICROPROCESSOR GASED SYSTEM AWD METHCD FOR AEGULATING A
PNEUMATIC EMERGENCY BACKUP FOR ELECTRO-PREUMATIC FREIGH!

PROPORT IOHAL POLARITY SMIFT WHEEL SLIDE PROTECT IO

TRAIM BRAKE PIPE PRESSURE EXHAUST COMTROL SYSTEM AND REGU-

THROTTLE COMIRCLLER

PHEUMATIC SYSTEMS

FROM A REMOIE KOSI

RAILROAD CAR BRAKE PIPE PRESSURE

RAILROAD CAR BRAKE PIPE PRESSURE

RATLROAD CAR BRAKE PIPE PRESSURE

DUCERS IN ELECTRO-PNEUMATIC FREIGH! BRAXE

CUCERS N ELECTRO-PNEUMATIC FREIGHT GRAXKE

W%, THOMAE DIGMEED (8 IMVERIORS)

W. THOMAS DIGWEED (8 INVEKIORS)

SOFTWARE CONTROL

IN AN AIR SYSTEM

DUCERS |k ELECTRO-PNEULMATIC FREIGHT HBRAKE

CONTROL SYSTEM

COMTROL SYSTENM

RATLROAD CAR BRAKE PIPE PRESSIRE

BRAKE

LATING YALYE THEREFOR

PATENT
L. 9423 FRANMI::
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PATENT
012280 FRAME
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8861 CANAD PEHDI NG 2,170 8% 03/01/96 NAFW TRAIN BRAKE PIPE PRESSURE FXHAUST CONTROL SYSTEM AND REGU-  LATING VALVE THEREFOR
8861 JNO LA PEND NG 514/0el /96 03/12/96 WAIW TRAIN BRAKE PIPE PRESSURE EXHAUST COMIROL SYSTEM AMD REGU- ATING VALVE THEREFOR
88561 AUSAL PEMD I KG 48237/96 03722796 HAFW TRAIN BRAKE PIPE PRESSURE EXHAUSY COWIROL SYSTEM AKD REGU- LATING VALVE THERETOR
8940 CANAD PENDING 2,170,855 03/01/96 PIDS BRAKE DEViICE

8943 CANAD PENDING 2,170,852 03/01/96 PIDS BRAKE DEVICE

8861 CHINA PEHD I HG 96108533 .9 07/30/96 WAFW TRAIN BRAKE PIPE PRESSURF EXHAUST CONTROL SYSTEM AND RECU-  LATING VALVE THEREFOR
8927 CANAD PENDING 2,172,504 03/28/96 PIDS MODULATIOR ROTARY VALVE ,

8927 EPO PENDING 96113666.% 08722796 PIOS WOOULATION ROTARY VALVE

8845 USA | PEND I NG 08/597 277 02/06/96 NAFW FREIGHT BRAKL LONIKUL USING iRAIN NEs BRANInL ARALIG

8884 CANAD PEMD I NG 2,172,785 03/27/96 MAFW TWO-PIECE CHECK VALVE ASSEMBLY

8921 CANAD PEND NG 2,173,518 04706796 PIDS LINEAR CKOKE SHUTTLE/ORIFICE LKECY VALVE MECHANISM FOR & TUIN TOMER AIR DRYER
8922 CANAD PENDING 2,174,307 04716/96 PIDS SWITCHING/PURGING MECHAMISK FOR A TWIN TOWFR AIR DRYEK

8930 CANAD PENDING 2,174,707 N4/22/96 REPD BRAXE CONTRUL >Vsifr 10K GOGBLEL CMDLL LZTIMOTAT

8828 CANAD PENDING 2,174,970 04/2L/P6 WAFW PREUMATIC EMPTY/LUAD PROPORTIOHIKG FOR ELELTRU PHEULMAT (C BRAKE

8828 AUSAL PEND | NG 54709/96 06/03/96 WAFW PMEUMATIC EMPTIY/LOAD PROPORTIONING FOR ELECTRO-PNEUMATIC BRAKE

8828 BRAZL PENDING 9603231 07/30/96 NAFW PNEUMATIC EXPIY/LOAD PROPURIIOMING FOR ELECTRU PRELMA: . BRAKE

8865 CANARD PENDIKG 2,175,419 Q4/730/96 NAFW FREIGMT BRAXE CONTRO! USENG TRAIN WET1 BRAKING RATIO

BAAS AUSAL PEND NG 5589%/96 06/12/96 HAFW FREIGHT BRAKE OONTROL USIKG THA{M NET BRAMNINGL RATIO

8865 BRAZL PEND NG Pl 96030593 07/11/96 WAFW FREIGHT BRAKE C(OMTROL USING TRALK HE! BRAKING RAMIO

aoou CANAD PENDI NG 2,175,776 05/03/96 PULS RAIL MAVIGAI(OW STSTEM

3929 CAMAD PENDING 2 176,547 05/16/96 PT0S RELATIVE SPIN SPEED IRACTION CONIROL

4937 CANAD PEND ING 2,183,222 08/13/96 PI1DS SIGNAL PROCESSING UsIT FOR A TROLLEY POLE SWIICH COMTROLLER (#3 ABOVE 5 CHARLES . SILGLIM
G HIt)

0409
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8971

8863

8900

8900

8900

8898

8875

8874

837

887>

887>

8875

8924

8875

8926

8926

8982

BA28

88195

UsA
JAPAN
AUSAL
BRAZL
CANAD
JAPAN
CANAD
AUSAL
BRAZL
CHINA
EPN
JAPAN
CANAD
IND!A
FRANL
MEXIL

USR

USA~ -

USA

USA

JAPAN

JAPAM

JAPAN

.

PEHDING

PENDING

PENDING

PEND ING

PENDING

PENDING

PEND ING

PENDING

PENDING

PEKDING

PENDLNG

PEXDING

PENDING

PENDING

PENDIKG

PENDING

PEWD IKG

PEND KRG

PENDING

PEND NG

PENDING

PEND IRG

PEMDING

08/643,604
0B- 140500
55876/96
03277
2,177,130
08- 295,348
2,077,480
S5877/%
2603552
F6107134.6
96113233.9
09-008546
2,178,058
1294 /0€ /96
%6/12983
965113
08/630,075
08/657,651
08/651,919
08/653,153
09- 005690
09-005691

08-208333

05/06/96

046/03/96

06/07/%6

08/05/%6

05/22/96

11/07/96

05/27/%6

06/07/96

08/23/96

06/21/96

0B/19/96

D1/2V/97

06/03/9%

06/12/9¢

10724/96

10/25/96

06/15/96

06/03/96

05/21/96

05/24/96

01/16/97

01716/97

08/07/96

L POV

P10s

WAFY

RAFY

NAFN

REPD

CARD

CARD

CARD

CARD

CARD

P1DS

CARD

RFPC

RfPC

HAEW

LPOW

PIDS

PULS

HAFW

WAFW

P1DS

ABRASION RESISTANI PLASTIC BONDED 10 A D!APHRAGH

|

SINPLIFIED PATTERN RECOCHITIOM WHEEL SLIDE #ROTECT)OM

RATLWAY MANUAL BRAKE CONTROL VALVE TEST UNIT

RAILMAT MAMUAL BRAKE CONTROL VALVE TEST UNIT

RAILWAY MANUAL BRALE COWTROL VALVE TEST UNIT

LIMWP-1H CORTROL ARRAKGEMENT FOR AN ELECTRO-PNEUNATIC BRAKE

ERGOMOKIC HAND WHEEL FOR RAILWAY CAR MAND BRAXE

ERGONOMIC HAND WHEEL FOR RATLWAY CAR WAKD BRAXE

ERGONOMIC MAND WHEEL FOR RAILWAY CAR HAND BRAKE

ERGONDMIC KAND WHEEL FOR RAILVAY CAR HAND BRAKE

ERGOMOMIC HAND WHEEL FOR RAILWAY CAR HAND BRAKE

ERGONOMIC HAND WHEEL FOR RATLWAY CAR HARD 8RAKE

IUIN TOWER A1R DRYER FOR AN AIR COMPRESSOR UMIT

ERGONOMIC HAND WHEEL FOR RATLWAY CAR HAWD BRAKE

SELF LUBRICATING BRRKE SHOE WATERSAL

SELF LUBRICATING BRAKE SHCE WATERIAL

SELECTABLE GRADE AND UMIFORM HET SKOE FORCE BRAKIHG FOR

THERMOSTATICALLT OONTROLLED INTERCOQLER SYSTEW FOR A

A BRAKE CONTROL DEVICE FOR RAILROAD CARS

METHOD OF OETERMINING CAR >0SITION

PHEUMATIC EMPTY/LOAD PROPORTIONING FOR ELECTRO-PHEUMATIC

IWO-PIECE CHECK VALVE ASSEMBLY

ROTARY MAGNET VALVE

COMTRCL SYSTEM

RATLWAY FREIGHT VEHICLE

WULTIPLE STAGE COMPRESSOR AND METHOO

*note: filed Non-Lonvention

PATENL
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8927

8930

qo8e

8919

8932

8971

8963

B3840

898

8901

8901

8904

8928

8978

8864

8864

8964

8928

8962

av82

8908

JAPAN

AUSAL

CAHAD

CANAD

CANAD

CANAD

CANAD

CANAD

ARGNIT

CANAD

EFO

CANAD

CANAD

BRAZL

CANAD

BRAZL

CANAD

TURKE

CANAD

CANAD

CANAD

n,Greenviltle, SC)

8934

G 1 H

CARAD

PEND ING

PENDJ NG

PENDIKG

PENDING

PEMDING

PEND NG

PENDING

PEND [ MG

PENDING

PENDING

PEND I NG

PEND t NG

PENOING

PENDING

PENDING

PENDIKG

PENDING

PEMD | NG

PENDING

PENDING

PENDING

PEND IHG

09-000433

6B0OCB/ 96

2,180,422

2,180,415

2,180,401

2,180,413

2,181,405

2,181,871

338,610

7,182, 869

961132218.0

2,192,151

z,181,97¢

9603780

2,181,872

9603792

2,189,438

96/793

2,182,338

2,182,319

2,182,402

2,183,207

01706/97

10/09/96

07703796

07703796

07/03/96

07/03/96

a7/17/96

07/23196

10/22/96

07723796

08/17/%6

12/05/96

07/24/9¢6

09717196

07/23/96

09718796

11707/96

10/03/96

07/30/96

07/30/498

07/31/96

08713796

PIDS

REPD

REPC

NAFW

REPC

LPDOW

PTOS

AW

HAFW

PULS

PULS

PULS

HAEW

HAFW

WAFW

NAFW

NAFY

NAFW

P1DS

VFOw

PIBS

PIDS

MODULATIbY ROTARY VALVE

BRAKE CONTAOL SYSTEM FOR DOUBLED EWDED LOCONOTIVE
FATIGUE AND IMPACT RESISTAN! RAILWAY BRAKE SHOE

TEST PLATE ADAPTER FOR MAKUAL SIMCLE CAR 1tSTER

SPRING- TYPE RAILROAD BRAKE SKOE LOCKING KEY

ABRASION RESISIANT PLASTIC BOWDED [0 A [)APHRAGH

A BRAKE CONTROL DEVICE FOR RAILROAD CARS

BRAKE CONTROL FOR MULTI-PLAIFORM FREIGH: CAG

RAILWAY PIPE GRACKE! WITH ACCESS PUKIS

METHOD OF DETERMIHING CAR POS) IOk

METHOD OF DETERMINING CAR POSITICH

TRAIM BRAXE VERFORMANCE NOM)TOR

R&LLWAY PIPE BRACKET WITH ACCESS $oft-

RAILWAY PIVE BKACKE! VITK ACCESS FUR'S

SELECTABLE GRARDE AND UMIFORM HET SHOE FORCE BRAKING §OR
SELECTABLE GRADE AND UNTFCRM KET SHOE FCRLE BRAXING FOR
FREIGHT BRAKE CONTROL FOR UNIFORM CAR DECELERATION
RATLWAY PIPE BRACKE! WITH ACCESS FORTS

A BRAKE MOMITORIMG DEVICE FOR RAILROAL CARS
THEAMOSTAT{CAL LT COMTROLLED inTERIOO. 17 2 o7tw fog

RATLWAY BRAKE VALVE ASSEVMBLY

ELECTRONIC CONTROLLER FOR A TRGuLET P b SWITCh MECHAK] M

*note: filed Kon-Corwention

RAFLEAY FREIGHMT VEHICLE

RATLMAY FRE[CHY VEHWICLE

JTIPLE STAGE COMPRESSOR AND METHOD
(filed by Dority & Mamning, Craig M. Xilie

* inventor's full rame: CHARLES C SlEGH!
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8918
NG 1L}
8984
CYLINDER
8937
G i)
8982

8747

goat

8901

8901

8919

8919

8903

B9 03

8903

8992

8992

8985

CANAO

CANAD

e

USA

USA

AUSAL

BRALL

CHINA

EPO

[NDLA

AUSAL

BRAZL

JAPAN

ALYSAL

BRAZL

AUSAL

BRAZL

CHINA

JAPAX

SOFRC

CAMAD

JAPAN

CANAD

Dt

PENDIND

PENDING

PEND NG

PERD NG

PENDING

PENDING

PERD ING

PENDING

PERDING

PENDING

PENDING

PENDING

PEXRD L MG

PENKDING

PENDING

PENDING

PEMD NG

PEKOING

PEND NG

PENDING

PERD NG

PENDING

PENDING

2,182,929
2,182,928
08/641,439
08/686,433
08/688,436
65672796

P 9605139
961136186
96114694 1
1925/Del/ 96
65784796
Pi 9605338
09095761
£7975/96
96053461-0
67972/9%6
Pl 9605340
96108265.8
090346206
96/ 7623
2,184,568
?-182576

2,184,867

08/08/%6

08/08/96

05/01/96

07/26/%6

07/30/96

09/17/96

10/15/96

09/16/96

09/13/9%

08/29/96

09/20/96

10/29/96

04 /14797

10/02/%6

10/29/9¢

10702/96

10/29/96

09/20/96

02/20/97

09/02/96

08/30796

07/08/97

09/05/96

PIDS

LPOW

PT0S

(PO

NAFU

HAFY

WAFW

MAFu

NAFW

NAFY

PULS

PULS

PULS

WAFY

KAFW

PuLs

PULS

PULS

PULS

PULS

LPOW

LPDW

CARD

POWER COMTROLL §NG UNI) FOR A TROLLEY POLE SWITCH CONTROLLER
|

IMPROVED RES)LiENT TYPE SEAUING MEMBFR fOR SEALING A PUSH

SIGNAL PROCESSING UNIT FOR A TROLIEY POLE SwWilCH

THERMOSTATICALLY CONTROLLED TRIERCOOLER SYSIEKM FOR A

{MBEDDED ELECTRICAL CONNF.CTOR

TWO-PLECE CHECK YALVE ASSEMBLY

TWO-PIECE CHECX VALVE ASSEMBLY

TWO-FIiECE CHECA yALvE ASSEMBL:

TW0-PIECE CHECX VALVE ASSEMBLY

TWO-PLECE CHAECX VALVE ASSEMBLY

METKOD OF DETERMIMING CAR POSITION

NETKOD OF omﬂmnz_m“rn 0, POSITICH

WETHOD OF DETERMINING CARR PUSITION

TEST PLATE ADAPTER §OR WANUAL SINGLE [AR TESTER

TEST PLATE ADAPIER FOR WAMUAL SINLL: (AR {ESTES

RAIL MWAVIGATIOM SYSTEN

RAIL NAVIGRTION SYSTEM

RATL WAVIGATIDN SYSTEM

RAIL WAYIGATION SYSTEM

RATL NMAVIGAT!ION SYSTEMW

IRERY PLASTIC COATED FLEXIBLE TYPE DIAPHRAGH FOR

IMERT PLASTIC OGATED FLEXIBLE TYPE DIAPHRAGM tOR

RAVLWAY VEHICLE BRAKE SYSIEM

v inventor's full neme: CHARLES (. SIEGL)

ROD MEMBER OF A RAILWAY [YPt VEH[CLE BRAK[

CONTROLLER (#3 ABOVE (S CHARLES C. SIEGLIW

MULTIPLE STAGE COMPRESSOR AKD mETHOD

APPLICATION [N A SANITARY 1YPE PUMP

APPLICATION 1K A SANITARY 1YPE PUMP

SNF

T'F

P A

9423 FRANE::
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REFIT
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8840

8905

8921

8922

8924

8929

8982

8984

CYLINDER

8903

8939

8951

ava7

8986

8921

8922

8924

8915

8916

6905

8159

JAPAH

JAPAR

JAPAN

JAPAN

JAPAN

JAPAN

EPO

AUSAL

CAWAD

CANAD

CANAD

AUSAL

AUSAaL

AUSAL

CANAD

CANAD

CANAD

usa /.

PEKD I KG

PENDING

PEND NG

PEND 1 HG

PENDING

PEND ING

PENDING

PEROING

PERDING

PENDING

PENDING

PEND I HG

PENDIXG

PENDING

PEND ING

PEND NG

PENDING

PEND ING

PEND ING

PEND I NG

PEND IKG

PENDING

09 114021

09-023874
09-023875
9-023873
09- 049382
09-127210
9- 138296
961146933
2,185,509
2,185,775
75444796
2,187,001
2,188,232
2,188,107
10064 /97
70237/96
71791/96°
2,160,415
2,160,414
2,190,424

08/748,200

05/01/97 NAIW BRAKE 8..?9, FOR MULTI-PLATFORM FREIGH! CAR

05/23/97 1POY PISTON AND CYLINDER ASSENBLY FOR MINIMIZING WVAJER BLOM-BY
02/06/97 PIDS LIKEAR CHOKE SHUYTLE/ORIFICE CHECX VALVE MECHANISM FOR &
02/06/97 PIDS SMITCHING/PURGING MECHANISN FOR A TWiN TOWER AIR ORYER
02/06/97 2105 TWIN YOVER AIR DRYER FOR AK AR COMPRESSOR UNIT

03/04/97 PTDS RELATIVE SPIN SPEED TRACY|OM CONTROL

05/16/97 LPOW THERMOSTATICALLY CONTROLLED INTERCOOLER SYSTEN FOR A
05/28/97 LPOM [KPROVED RESILIEKT TYPE SEALING MEMBER FOR SEALING A PUSK
09/13/96 PULS RATL NAVIGRTION SYSTEM
09/13/96 LPOW EXTENDED LIFE BRAKE CYLIWDER HOLDER

09/17/96 CARD END DESIGN FOR A RAILWAY IYPE FREIGHT CAR

12/18/9%6 CARD A SLACK ADJUSIABLE FORCE TRANSMITTING [YLiWDER

10/02/96 CARD AN IMPROVED PNEUNATIC PRESSURE 10 HYDRAULIC PRESSSURE
10/18/96 CARD A RDTARY DRAWBAR ASSEWALY FOR A RAILWAY FREIGHI CAR
10/17/96 CARD PNEUMATIC PRESSURE OPERATED PARKING BRAKE FOR A RAILWAY
01707/97 PTDS LINERR CHOKE SKUTTLE/ORIFICE CHECK VALVE WECHANISH FOR A
10/16/96 PIDS SWITCHING/PURGING MECHANISM TOR A TMIN TOMER AlR DRYER
11/15/96 P10S TWIN TQWER AIR DRYER FOR AH AIR DOMPRESSOR UNIT

10/12/96 PULS Train Integrity Detection System

10/12/95 Dimgnostic Devyce for Determining fne Pneumatic integrity
11715/96 LPOW PISTOH AND CYLINDER ASSEMBLY FOR MIMIMIZING WATER BLOM-8Y

11/12/96 WAFW WEDGE -SHAPED DISC BRAKE SHOE

[N AN AR COMPRESSOR

TUiN TONER AIR DRYER

MULTIPLE STAGE COMPRESSOR AND ME'HOD

PATENT
I.: 9423 FRAMIL::

ROD MEMBER Of A RAILMAY TYPE VEHICLE BRAXE

INTENBItIER MECHAKIEM

VEHICLE BRAXE SYSTEM

TWiN TOWER AIR ORYER

0f A Bubbie-Type fuei Measuring Systew

IN AN AIR COMPRESSOR

0339

PATENT
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0340

PATENT
012280 FRAME

0414

889? USA PEND NG 08/748,199 11/12/%6 WAFW TREAD 01SC ASSIST DUAL TRUCK WOLNTED BRAKE ASSEMELY
}
9013 CANAD PEMD I NG 2,193,561 12/20/796 LPOW DESICCANT CAWISTER WilW POSITIOMING BORE
a9/ CAWAD PENDING 2,185,743 09/17/96 CARD A StACK ADJUSTABLE FORCE TRANSMITTING CYLINDER
8987 EPO PERDING 96120711.5 12721796 CARD A SULACK ADJUSTABLE FORCE TRAMSNITUING CYLINDER
9015 CANAD PENDING 2,194,042 12/27/96 FIPP A DUAL TYPE CONPOSIY{ON BRAKE BLOCK SPECIFICALLY DESIGNED FOR USE [N PREDETERMINED TIPE BRAKE SYSTEM
S
8929 E£PO PENDING 97101207.5 01/27/97 PIDS RELATIVE SPIN SPEED TRACT!ON CONTROL
LAty GERWE PEMD ING 19718431.6 04/03/97 PTDS ELECTRONIC CONTROLLER FOR A TROLLEY PO/t SwiiCH NECHAK) * jnventor's full name: CHARLES € SIEGU!
%G I} '
8937 MEXIC PEND ING 973207 04/30/97 PTDS SIGNAL PROCESSIMG UNIT FOR A TROLLEY POLE SWITCh COMIROLLER (H3 ABOVE 15 CHARLES °. SIECL!W
(RSN D)
8937 GERWE PENDING 197183883 04/03/97 PTDS SIGHAL PROCESSIMG UNTT FOR 2 TROLLEY POLE SWiTCH COMTROLLER (W3 ABOVE IS CHARLES C. SIEGLIN
G Iy
8934 KEXIC PENDING 973206 04/30/97 PIDS ELECTRONIC COMTROLLER FOR A TROLLEY POLE SwilCAd MECHANISW * aventor's full neme: CHARLES € STEGL!
WG VIt
4938 GERMWE PENDING 197184286 04/03/97 PTDS PONER CONTROLLING UN!T FOR A TROLLLY PCLE SWITCH CONTROLLER * inventor's full name: CHARLES C. SIEGL!
kG Ll
8938 MEX(C PEMDING 97320h 04/30/97 PIDS FUWER CONTROLLIMG UNIT FOR A TROLLEY POLF SWITCH COMTROLLER * inventor's ful! name: CRARLES [ SIEGL!
kG 1Y ; 4
8983 NUSAL PEND ING 8 079/97 03/04/97 CARD A ROTARY DRAWBAR ASSEMBLY FOR A RAILYWAY FRE(GM] CAR
39C6 AUSAL PENDING 12584/97 02/07/97 REPU SUETVARE ALGORITMM PROVIDIKG DYNAM'!L C(OMZ 17 QATION Tf CEAT  BAKD (ONTROL (RITERLA WITHIN A MICRD BASED
REAL TIME PROCES
9044 CANAD PENDING 2,203,604 04/264/97 PIDS PHEUMATIC TRAINLINE CONTROL UNIT
9037 USA PENDING 08/789, 754 03/28/97 PIDS DUAL PHEUMATIC TRAIKLIKE COHIROL unil
9057 USA (- PENDING 08,798,774 02/11/97 LPDN CASIHG ASSEMBLY FOR DESICCAMT ELEWENT HOUSIKG
9005 uSA - PEMDING 08/794,302 02/03/97 NAFW PRECISION FILTERED CHOKE
8970 USA PEND IKG GB/767,979 11712/96 LPDW Preumatic Emergency Brake Application vaive and an Assac iated Electrical Signaling Switeh
895t AUSAL PERDING 19122/97 34/2B/97 CARD END DESIGW FOR A RAJLMAY TYPE FREIGh: L&~
wu\u usa D2 PENDING 08/808, 794 02/28/97 REPD AUTOMATED TERMINAL TEST PROCEQURE
8953 USA PENDING 08/803, 261 02,20/97 KAFW KOSE COUPLING WITH ELECIRICAL CONTACIS

9023 USA PEMD ING 08/B03, 415 02/20/97 PIDS SAFE BRAXE CUTCUT DETECYTION FOR TRAIN

PATENT
REEL

9423 FRAME:

=1 .-

RF



A
9009 UsA
9014 USA
ant Air Dryer
8976 usa
8941 Usa
8841 CANAD
9008 USA
9014 JAPAN
ant Air Dryer
1.4 CAMAD CP
&892 CANAD
9011 CANAD
9012 CANAD
8977 CANAD
CORTROL VALVE
9010 CANAD
8945 USA
Airflow.
8958 CAKAD
8959 CANAD
A
8968 USA OR
8902 USA 7 U
9056 usa ©
9014 CANAD
ant Air Dryer
9016 CANAD
8957 CANAD

PEKD I NG

PENDING

PENDING

PENDIHG

PENDIRG

PENDIHG

PEND I KG

PENDING

PENDING

PEND ING

PENDING

PENDING

PENDING

PEND I NG

PENDING

PENDING

PENDING

PENDIHG

PEND I KC

PENDING

PENDING

PEND ING

08/B03, 262

08/710,209

08/770, 584

08/815,422

2149963

08/772 327

09-251067

2,202,818

2,202,570

2,203,047

2,203,048

2,202,937

2,202,938

08/831,576

2,203,197

2,203,196

08/826, 897

08/835, 860

08/842, 685

2,203,304

2,203,305

2,203,607

02720797

0®/13/96

12/19/%6

03/11/97

05/23/95

12/23/96

09/16/97

04/16/97

D4/ 14797

04718797

04718797

0a/17/97

B4/17/97

04/09/97

04/21/97

04/21/97

04/09/97

04/08/97

04/15/97

04722797

04722797

04,/24/97

wAtW ELECTRIC! CONraCT ARRANGEMENT FOR HOSE COUPLING
LPDW Molded Rubber val Seal for use n Predelermined type Vaives
WAFW ELECTRO-PNEUNATIC BRAKE SYSTEN AND OOWTROLLER THEREFOR
PULS PNEUMATICALLY DRIVEN TRAIN BRAKE PIPE PRESSURE EXMAUS!
NAFW RAILRQAD CAR BRAKE CTLINDER PISION TRAVEL INDICATOR AKD
WAFW ELECTRO-PNEUMATIC VALVE COMTROL
LPDV Molded Rubber Yal Seal tor use 1n Predetermined type Valves
LPDW THERMOSTATICALLY CONTROLLED IMTERCOOLER SYSTEM FOR A
NAFW TREAD-DISC ASSIST OUAL TRUCK MOUNTED BRAKE ASSEMBLY
PTDS PEMALTY BRAKE CIRCUIT FOR STRAIGHT AIR PIPE BRAKE CONTROL
PIDS PENALTY HRAKE DESIGY FOR STRAIGHT AIR PIPE BRAKE CONTROL
PTOS PULSE WIDTH MODULATED DRIV FOR AN INFINITELY VARJABLE
PTOS PENALTY BRAKE SCHEME FOR STRAIGNT AIR itf SRAKE CONTROL
REPD Modified Airflow Algorithm With Corpencation For Varistions
HAFM CDOLING SPOKE ARRAMGEMENYT FOR A BRAXE DISC
WAFW WEDGE - SHAPED DISC BRAKE SMOE
REPD EQUALLZING RESERVOIR COMPENSATIOK

DUAL CONMECTION EP BRAXE SYSTEM

PTDS AFTERCOOLER WITH INTEGRAL BYPASS UINE

such as, a (k Val 10 3 Regenerative Cestco

YALVE

MQUNT THEREFOR

such 85, a Ck Val in s Regenerative Desicc

MULTIPLE STAGE COMPRESSOR AND METHOD

EQUIPKENT

EQUIPMENT

SOLEMOID OPERATED BRAXE CYLINDER FRESSURE

EQUIPKENT

In Main Reservoir Atr Pressure snd Arbignt

LPOV Molded Rubber val Seal for use in Predeterm ned type Velves such as, 3 Ck val in a Regenerative Desice

LPOY REGENERATIVE OESICCANT AIR DRYER

MAFM OFFSET ARRAMGEMENT FOR BRAKE SYSTEX PROPORTIOMAL | 2AT | O

LEYER

PATENLD

O34 1

PATENT
012280 FRAME
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8973 CANAD
9004 CANWAD
9033 CANAD
3988 arA2l
8988 AUSAL
8988 CHINA
9014 AUSAL
ant Air Dryer
9014 BRAZL
ant Alr Oryer
014 CHINA
ant Air Dryer
9014 INDIA
ant Air Oryer
B899 CANAD
8933 CANAD
9031 CANAD
9044 USA
89846 AUSAL
89856 BRAZL
8986 CRINA
2013 INDIA
9013 AUSAL
9057 CANAD
8970 CANAD
8993 USA
Cathecart
£990 ush

PEXD ING
PENDING
PERDING
PEND LNG
PENDING
PEND MG
PERD (NG
PEND I NG
PENDING
PEHD NG
PENDING
PENDING
PEMDING
PENDING
PENDING
PEMDING
PENDING
PENDING
PENDING
Um:o;zn
PENDING
PENDIRG

PENDING

2,203,603

2,203,606

2,203,605

PLOTD3S4T7- !

28873797

97116115,

28619/97

970193

971185271

1283/DEL/ 1997

2,204,325

2,204,324

2,204,323

G8/789,920

2LT82/97

9703560

9T113619.%

1450/Del/97

28672797

2,204 944

2,204,943

08/850,600

08/850D,5%99

04/26/97
04/24/97
04/26/97
06/20/97
7715797
08701/97
07/11/97
08/25/97
09/09/97
05715797
QM\Q~\0~
05/02/97
05702797
01/28/97
06/04/97
06/13/97
06/12/97
05/36/97
07/15/97
05/09/97
05/09/97
05/02/97

05/02/97

PIDS

PIDS

PIDS

CARD

CARD

CARD

LPON

Lpoy

LPOMW

{ POW

NAFW

HAFY

HAFW

PT0s

CARD

CARD

CARD

LPDW

LPDW

LPDW

Lrov

£10S

PIDS

_;Zmnw?_ PNEUMATIC BRAKE COMINOL U
BRAXE ASSURANCE MODULE
BRAKE PIPE SEWSING UNWIT

AN IMPROVED PREUMATIC PRESSURE TO HYDRAULIC PRESSSURE

AN [MPROYED PREUMATIC PRESSURE 10 KYDRAULIC PRESSSURE

AN )WPROVED PWEUMATIL PRESSURE

—

O MYDRAULIC PRESBSURE
¥olded Rubber Yat Seat for use 1n Predetermined type valves
Molded Rubber Val Seal for use in Predetermined type Valves
wolded Rubber Vel Seal

for use in Predetermined (vpe valves

Molded Rubber Val Seai for use 1n Predetermiined type Vaives
E/P IHTERFACE WITH PNELMATIC CCHNIRO. VALVE FOR BACK-UP
TRAIN BRAXE PIPE REMOTE PRESSURE rONTHOL SYSTEM &

Release Assuring Arrangement far Comb. Electro-Preu./Aute
PHEUMAT{C TRAIML (vE COMTROL un!®

PHEUMATIC PRESSURE OPERATED PARK{NG BRAKE FOR A RAILUAY
PREUMATIC PRESSURE OPERATED PARKING GRAKE FOR A RA!LwWAY
PNEUMATIC PRESSURE OPERATED PARKING BRAKE FOR A RAILMWAY
DESICCANT CANISTER WiTH POS(TIOMING BORE

DESICCANT CAMISTER WITH POSIEIOKING BORE

CASING ASSERBLY FOR DESICCAMT ELEMENT KQUSING

Preumatic Emergency Breke Application Valve snd an Assoc-

PARKING BRAXE MANUAL RELEASE MECMANISM

SPRING APPLIED PARKIKG BRAKE ACTUATOR ®AVING A DOLLET STYLE

IMIENSTFLER MECHANISH
INTENSIFIER MECHAN)SM
INTENSTFIER MECHAMISK
a Ck vel

such gs, tr a Regenera: e Déso o

in @ Regenerative Destcc

such ss, a Ck Val

cuch 85, A Ck Val in a Regermeratiyve Desicc

stach 85, a Cx vat 11 a Regernerative Jesicc
BRAKE ARRANGEMEWT
KOTOR -ORIVEK REQULATING VALVF 'WIREFOR

Pneumatic Brake

VERICLE BRAKE SYSTEM

VEHICLE 8RAKE SYSTEM

YEH{CLE BRAKE SYSTEM

iated Electrical Signaling Switch

"KOTE; INYEMTOR'S NAME }5 Christopher A.

SLACK ADJUSTER (note: inventor s (hristc

PATENT
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pher A. Cathcart)

9040 USA
8985 AUSAL
K08 CANAD
8908 BRAZL
n,Greenvilte, SC)
4508 1120]
n,Greenvilie, SC)
8489 JAPAM
8957 JAPAK
8958 JAPAN
8975 JAPAN
89r7 JAPAN
CONTROL VALVE
92016 AUSAL
016 CHINA
9016 EPO
9016 {NDLA
9087 USA
8982 CHENA
8982 AUSAL
8982 EPO
aoa? TND] 2
8970 AUSAL
897N JAPAN
897 EPO

PEND I NG

PENDING

PENDING

PEMDING

PENDING

PEMDING

PEMDING

PENDING

PEKD I NG

PENDING

PENDING

PEXDING

PENDING

PENDING

PENDING

PEMDIKG

PENDING

PEND ING

PEMDING

PEND I NG

PEHDING

PENDING

08/852,7%

23740/97

2,206,111

PI9T03402-9

97108106.2

09-348277

07310913

09-310912

09-351429

09 -334500

2B737/97

97118294.9

97109339.8

1648/DEL /1997

08,870,943

§7115516.3

24659797

97108893.5

1484/0el /97

2B736/97

09- 216499

971142781

05/07/97

05/30/97

05/26/97

05/26/97

05720/97

12/17/97

1171297

1y712/97

12719797

12/04/97

07/18/97

09712797

06/10/97

0671997

06/06/97

06703797

06/02/97

06/03/97

06703797

07/18/97

08/11/97

08/19/97

P10S

CARD

P1DS

PTDS

PIDS

WAFW

Kafw

HAFW

NAFW

PIDS

LPOW

L PDW

LPOW

LPOW

LPDW

LPDU

LPDW

LPOW

LPOW

PoM

LPDW

LPOM

|
WHEEL SLIP CONTROL PARAMETER VARIATION PROCESS

RAILWAY YEHICLE BRAKE SYSTEN

SAFE BRAKE [UTOUT DETECTION FOR TRAIM

RAILWAY BRAKE VALVE ASSEMBLY

RATLWAY BRAKE VALVE ASSEMBLY

ARRANGEMENT FOR COMMECTING A TEST DEVICE OR THE LIKE TO &
CRFSET ARRANGEWENT FCR BRAKE SYSTCM PROPCRTIONALIZATION
(OOLING SPOKE ARRANGEMEMT FOR A HRAKE DISC
ELECTRO-PHEUMATIC BRAXE SYSTEM AND CONTRO!LER THEREFOR
PULSE VIDTH MCDULATED ORIVE FOR AN IMFINITELY VARIABLE
REGEMERATIVE DESICCANT AIR ORYER

REGENERATIVE omm_nw;: AIR DRYER

RECEMERATIVE DESICCANT AIR ORYER

RECENERATIVE DESICCAMY AIK DRYER

AHRASION RESISTANT DIAPKRACM

THERMOSTATICALLY CONTROLLED [MTERCOOLER SYSTEM FOR A
THERMOSTAT ICALLY CONTROLLED INTERCOOLER SYSTEM FOR A
THERMOSTATICALLY COMTROLLED INTERCOOLER SYSTEM FOR A
THERMOSTATICALLY COMTROLLED IMTERCOOLER SYSTEM FCR A
Preumatic Emergency Breke Apptication Valve amd sn Assoc
ABRASION RESISTAMT PLASTIC BONDED TO A DIAPHRAGN

ABRASION RESISTANT PLASTIC BONDED TO A DIAPHRAGH

(ftled by Dority L Manning, Craig N. Xille
(filed by Dority L Nanning, Craig N. Kille
RAILROAD CAR BRAKE CONTROL VALYE DEVICE

LEVER

SOLEKOID OPERATED BRAKE CYLIKDER PRESSURE

KULTIPLE STAGE COMPRESSOR AND METHOD
MULTIPLE STAGE COMPRESSOR AND NETHOD
MULTIPLE STAGE COMPRESSOR AND KETHOD
HULTIPLE STAGE COMPRESSCR AND METHOO

1ated Llectrical Signaling Switeh

PATIINY
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0343
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8953 CANAD
9009 CANAD
8958 AUSAL
8959 AUSAL
8957 AUSAL
8892 AUSAL
8991 £EPO
8992 EPO
2008 CAMAD
9008 AUSAL
9008 CHINA
8854 USA \n
CONTROL STAND
9091 usa <
9082 USA
9045 USA
9048 USA ;
8941 CAMAD
9094 USA -
9063 usa/fy)
9052 USA T
9051 usa © fr
8891 JAPAN
T GEAR MITH SUCH
9100 UsA .

PENDING

PENDING

PEND ING

PENDING

PENDING

PENDING

PENDING

PENDING

PENDING

PEMDING

PENDING

PENDIMG

PENDING

PENDIHG

PENDING

PENDING

PENDING

PENDING

PENDING

PENDING

PEND NG

PERDING

PENDING

2,285,105
2,207,640
30126/97
30134797
30128/97
30127/97
97202026.7
9720207 .5
2,209,405
30129/97
971094993
08/879,458
0B/836. 734
08/886, 614
08,891,357
087891, 217
2,209,401
au\moo_pmn
08/897,277
08/898,372
08/898,4648
9177324

08/901, 606

12/17/97

06712797

07/23/97

07723/97

07/23/97

07/23/97

07/02/97

07/02/97

07/02/97

07723797

12719497

06720797

07/01/97

Urs701,97¢

07/10/97

07/10/97

07/02/97

07/18/97

0772197

Q7722/97

07722/97

07702797

07/28/97

NAFW

NAFW

NAFW

HAFW

WAFY

HAFW

LPDH

LPOV

YAEW

NAFW

NAFW

REPD

REPD

LPOW

P1DS

PI0nS

PULS

ouLs

PULS

CARD

HAFY

NOSE nccwrnzn WiTH ELECTRICAL CONYTACTS

ELECTRIC COMTACT >n»>xnmxmz+ FOR HOSE COUPLING

COOL ING SPOKE ARRANGEMENT FOR A BRAKE DISC

WEDGE - SHAPED DISC BRAKE SHOE

OFFSET ARRANGEMENT FOR BRAKE SYSTEM PROPORTIONAL[Z7AT 108
TREAD-DISC ASSIST DUAL ITRUCK MOUNTED BRAKE ASSEMBLY
IMPROVED INSERY TYPE MEMBER FOR USE IM A FLEXIBLE TYPE FuNP
IMERT PLASTIC COATED FLEXIBLE TYPE DIAPKRAGM FOR
ELECTRO-PHEUMATIC VALVE conreol

ELECTRO-PREUMATIC VALVE COHTROL

ELECIRO-PHEUMATIC VALYVE CONTROL

APPARATUS FOR qumnx_z_xn THE ABSCLUTE POS!!'ION - TRROT)LE
Disc Brake Shoe Assembly

AIR COOLED AIR COMPRESSOR ANU A+ 1EMCUULLK

FLUID PRESSURE CONTRO{ DEVICE

Pressure Control valve Equipped with a Solencid Valve
PHEUMATICALLY DRIVEK IRAIN BRAKE PIPE PRESSURE EXHAUST
DISC DIAPHRAGK FOR AN INTEGRATED COCK YALVE

AFTERCOGLER BYPASS MEANS FOR A LOCOMOTIVE (OMPRESSED A|R
INTEGRATED CAB SIGHAL Paf' uAVIGATION SYQTiM

RAIL YISION SYSTEM

FRICTION CLUTCH MECHAMISM FOR HIGH CAPAC:YT CRAfY CEAR

DUAL SEAL COUPLING APPARATUS FOR EMABL (WG QUICK WEASUREMENT

LEVER

OIAPHRAGK

APPLICATION IN A SANITARY TYPL PUKP

CYRARIC BRAKE & REVERSER HAKDIFD Za A LOCC

VALVE

SYSTEM

ASSEWMBLY AND METHOD OF RECONGIT]

OFf BRAKE CYLINDER PRESSURE

-
u

HiR

3 CRAT

JL

PATENT
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9102

8912

8950

Cems

2046

9047

9037

8942

8881

8967

9049

8966

9059

9041

8996

89%6

8v48

8997

asa9

8976

9060

CANAD

CANAD

CANAD

USA

USA .

USA

USA

Usa

USA

USA

USA

USA

USA

USA

CANAD

CANAD

S

03

PENDING

PENDING

PENDING

PENDING

PENDING

PENDING

PEXDING

PENDI NG

PENDING

- PENDING

PENDING

PENDING

PEND I HG

PENDI NG

PEKDING

PENDING

PENDING

PENDI NG

PENDING

PEXDING

PEND I NG

PENMDIRG

08/901,0%98

08/906,219

08/906, 504

2,212,308

2,212,321

2,212,105

08,831,485

08/831,461

08/831,49%9

08,831,498

08/870,875

08,816,527

08/915,623

08,912,105

08/829,819

08/922,470

08/922,426

2,213,764

2,214,682

2,211,773

2,212,155

08/838, 134

07/28/97

08/04/97

03/05/97

08/01/97

08/01/97

07/51/97

03/31/97

03/31/97

03/31/97

03/31/97

06/06/97

a3/13/97

0Bs21/97

08/18/97

03/285/97

09/02/97

09/03/97

08/20/97

09/05/97

07/30/97

07/30/97

07/03/97

NAFW

REPD

REPD

PTDS

PTDS

PIDS

PULS

REPD

LPOW

LPDV

PIDS

PULS

REPD

PIDS

PULS

REPD

PULS

PULS

PULS

HAFW

NAFW

PULS

buat Sesl Fitting for m:wu_wno Quick Measurement of Brake
IMMEDTATE COMMUNICATION DESIGH FOR DISCRETE CONTROL SYSTEM
Kethod for Limiting Brk Cyl Press on lcco Fquipped with

A SOLENOID VALVE DONTROL OEVICE

& Three-Position Solenoid Valve

OUAL PNEUMATIC TRAINLINE CONTROL UM

COMBINATION MOTOR/PNEUMATIC DRIVEN TRAIR BRAKE PILPE

BACKUP CONTROL TECHNIQUE FOR 20 PIPE BRAKING SYSTEM

LOCOMOT 1VE COMPRESSED ATR AFTERCOOLER UNIT

Fan Powered Aftercooler & Contrel Circuit for Locomotive
COUPLER HOOL FORCE GAGE
DUAL PURPGSE €ND OF :g; DEVICE FCR ELECTQICAL Y COK

AUTOMATEL TERMINAL TEST PROCEDARE

UNIVERSAL WHEEL SL1P FORCE COMTROL LOGIC

ELECTRONIC FAIL-SAFE CIRCUIT FOR ELECTRO-PNEUMATIC BRAKE
EMERGEMCY BRAKE READBALK HARDWARE AND FACL! DIAGHOSTICS

DUAL STATICN AlR SRAXE CONTROL

IRTRA-TRAIK RACIC COMMUMICATION SYSTEM

RAD10-BASED ELECTRO-PNEUMATIC CONTROL COMMUMICATIONS SYSTEM

ARRAHGEMENT FOR COMNECTING A TEST DEVICE OR THE LIKE 10 A
ELECTRO-PNEUMATIC BRAKE SYSTEM AND CONTROLLER THEREFOR

APPLK OF GPS TO RR DISTRIBUTED POMER CONTROL SYSTEMS

Cylinder Pressure

Distributed Pomer and Electronic Brake Sys

Iy
4
M
C
£
T; MM
z
ol
PRESSURE EXHAUST VALVE ¢ o
a 4
o
4
o
=
Corpressors having no Integral Aftercocler “:
b

TROLLED PNEUMAT)C FREIGKT BRAKE SYSTEMS

COMTROL

ROUT [KE

RAILAGAD CAR BRAKE CONTROL VYALVE DEVICE

PATENT
012280 FRAME
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REEL



VAPOR-47  UBA °
d power door driv
VAPOR-47 EPO
d power door driv
VAPDR-52  CANAD
8968 CANAD
a%65 CANAD

Airflow.
VAPOR-53  CANAD
VAPOR-53  USA
YAPOR-53  tPu
VAPOR-53 MEXIC
VAPOR-38  USA
VAPOR-40  BRAZL
VAPCR-«0  CANAD
VAPOR - 41 EPO
VAPOR-41 BRAZL
YAPOR -41 C2ECH
VAPOR- 41 FINLN
VAPQOR-41 KEWZL
YAPOR-41 RUMAN
VAPOR -41 RUSSA
VAPOR- £ KORSO
VAPOR-42 CAMAD
YAPOR- A3 CANAD
VAPOR - 4% CANAD

ce

PEND ING

PEND IXG

PEXD ING

PEMD IHG

PENDING

PEND ING

PEXDING

PEKD ING

PEND NG

PEMDING

PENDING

PENDING

PENDING

PENDING

PEKRD I1KG

PEMDING

PENDING

PENDING

PENDING

PEKD ING

PEND I NG

PEND ING

PEMD I NG

08/ 744, 342
97118312.6
2,215,086
2,215,085
2,213,349
2,216,683
0878064, 179
PrAt7648 ¢
98 1452
08/503,58%
PI9401184-2
2,114,096
93/909322.5
P19305591
PV 009894
940,104
251,854
@4-01738
94-033350
94 - 700833
2,134,162
2,135,343

2,136,397

11/07/96

0971997

09/10,97

09/10/97

08/19/97

09/05/97

02726497

/1197

02/23/98

07717795

03/16/%4

01724794

01/12/9%

04728794

01/28/%

01/10/%4

01/06/94

10/28/94

02/21/9%

03716/94

10/24/94

11/08/94

11/22/%

VAPR

VAPR

VAPR

REPD

REPD

VAPR

VAPR

VAGR

VAPR

VAPR

VAPR

VAPR

YAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VAPR

VEPR

VAPR

VAPR

VAFPR

POWER DOOR OPERATOR HAVIMG ROTARY ORIVE AND DRIVE OPERAIED

POVER DOOR OPERATOR WAVING ROTARY DRIVE AND DRIVE OPERATED

}

BRIDGE PLATE FOR A MASS TRANSIT VEHICLE

EQUALIZING RESERVOIR COMPENSAT]ON

Modified Alrtlow Algerithm With Compensat:on For Variations

DOOR DRIVE AND LOCK FOR A HMASS TRANSIT

DOCR DRIVE AMD LOCK fCR A MASS TRANS!!

VEH)LLE

VEHICLE

000k URIVE AKD LOCK FUR A MASS TRANSLI vER{LLE

DOAQR DRIVE

HETHOO AKD

POWER

POWER

POWER

POVER

POWER

POWER

POMER

POWER

TRANSPONDER HAVING H1CROPROCESSOR GENERATED fREQUENCY SHIFT

RESILIENT EDGES FOR POVER OPERATED DOORS (biporting doors)

DOOR

DOOR

DGOR

DOOR

DOOR

000R

DOOR

000R

AND LOCK FOR A MASS TRANSIT

VEHICLE

APPARATUS #CH LOW KOX COMBUSTION SF

GRSEQUS

OPERATOR FOR MLT!-PASSENGER MASS TRANS!T

OPERATOR FOR "ULTI-PASSENGER MASS TRANSIT

DRIVE AMD QOOR SUPPORT HAYING MOTOR OPERATEHL

ORIVE AND 000R

DRIVE AND DOOK

DRIVE AND DOOR

DRIVE AND DQOR

DRIVE AND DOCR

DOOR DRIVE AND DOCR

SUPPORT RAVIENG

MOTOR

OPERATED

SUPPORT HMAVING MDIGR OPERATED

SUPFORT HAVING

SUPPORT WAVIKG

SUPPORT HAVINCG

SUPFCRT HAVIRT

KOI10R

0108

MDTOR

HO1CK

OPERATEL

OPERATED

CPERATED

OFERATED

STABILIZER FOR QUTSIDE SLIDING PLUG DOORS (door leaf)

DIRECT PANEL LOCK (door pane! tock overhes

DIREC! PAMEL LOCK (door parel lock overheos

{n Main Reservoir Air Pressure and Ambient

FUELS (parent)

VERICLES (electric bus door operator)

VEHICLES (electric bus door operator)

LOLKS (R110)

LOCKE (RYTDY

LOCKS (R110)

LOCKS (R110)

Locks (R110)

LOCXS (R110)

LOCKS (R110)

SIGNALS

4
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YAPOR-45  USA
or operator)
VAPOR-645  CANAD
or operatar)
VAPOR-45  MEXIC
or operator)
VAPOR-46  CANAD
g4
VAPOR-50 USA
y
VAPOR-51 USA
Q73001 Usa
8984 usa ¢
CYLINDER
VAPOR-51 EPOD
9077 USA
9077 CANAD
2990 CANAD
pher A. Cathcart)
8993 CAMAD
Cathcart
9085 AUSAL
9085 IRDIA
9085 aRA2L
9085 CKILE
9085 EPO
%056 CANAD
9077 €PO
8902 CARAD
9G5% CANAD

PEXDING

PENDING

PENDI KL

PEND I NG

PEMDING

PERDING

PERD IKG

PERD (NG

PERDING

PENDING

PENDING

PENDI NG

PENDING

PEWDING

PENDING

PEMDING

PENDING

PENDING

PENDING

PENDING

PEXDIKG

PERD ING

08/238,116

2,148,036

94-92468

2,135,344

60/011887

08/744, 341

08/926,635

08/953,800

97116040.3

08/855,418

2,217,078

2,217,245

2,217,262

45334497

2926/0EL /97

9705490

2196-97

98101793.2

2,216,506

98101774.2

2,216,673

2,216,680

05/06/94 vAPR

06727795 VAPR

11/30/94 VAPR

11/08/%4 vAPR

02720796 VAPR

11/707/96 VAPR

09/10/97 P1DS

09/24/97 LPOW

09/16/97 VAPR

05/13/97 vAPR

10/01/97 vAPR

10/02/97 PTDS

10/62/97 pTOS

1/21/97 RFPC

10/13/97 RFPC

11/18/97 RéPC

10747/97 REPC

02/03/98 RfPL

09/26/97 PT0S

02/03/98 VAPR

0924797 PULS

09/24/97 PULS

sYSTeM angd APPARATUS fOR CONTROL OFf A PREUMAYIC DOOR OPERATOR (obstruction sensing pneumatic do

SYSTEM AND APPARATUS FDR COWIROL OF A PNEUMATIC DOOR OPERAIDR (obstruction sensing pneumatic do

SYSTEM AND APPARATUS FOR CONTRO! OF A PNEUMATIC DOOR OPERATOR (obstruction sensing pneumatic do

DOOR DRIVE EQUIPHMENT FOR MASS TRANSI! VEM|CLE (sliding ocutside plug doar)

APPARATUS AND METHOO fOR DIFFERENTIAL MODE PRESSURE MEASURENENT
POMERED DOOR DRIVE SYSTEW AND LOCK

ROLLER EQUIPPED UNCOUPLING Cad

IMPROVED RESILIENT TYPE SEALING MEMEEK FOR SEALING A PUSH

ROD MEFBER OF A RAILWAY TYPE VEHIC{® BRAKE

POWERED DOOR DRIVE SYSTEM AN LOCK

POVER OPERATOR FOR SLIDIWG PLUG DOORS (9077-v1)

POMER OPERATOR FOR SLIDING Fiuuw DOORS (9077-v1y

SPRIKG APPLIED PARKIKG BHAXE ACTUATOR MAVING A COLLEY STYLE SLACX ADJUSTER (note: [nventur is {hiigto
PARKING BRAXE MAKUAL RrlrASE Mripaniswe SHOID.  (KVENMIDR 'S wapy i< fr- ropner A
TRIM SHOEL

TRIM SHOE

TRIN SHOE

TRIM SHOE

TRIM SKOE

AFTERCOOLER WITH INTEGRAL BYPASS (INE

POWER OPERATOR FOR SLIDIKG PLUG UGORS (9077 vi;

DUAL COMNECTION EP BRAXE SYSYEM

SIMPLIFIED DUAL CONMECTION t0 BRAKE SYTEM

N

PATE:

2423 FRAMI::
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89902 AUSAL
8902 SOFRL
9055 AUSAL
144
017 UsA
B752 CANAD
s
8971 USA (]
9085 CANAD
9057 JAPAN
9064 JAPAN
8973 JAPAR
Q049 JAPAM
8967 JAPAR
2004 JAPAN
9056 JAPAN
3990 JAPAM
pher A. Cathcart)
9040 JAPAKR
8993 JAPAN
Cathcert
8942 ALSAL
8942 BRAZL
9040 CANAD
8976 AUSAL
9038 usa

ONIC AIR BRAKE .-

8971

Usa D1

PENDING

PEMD ING

PENDING

PENDING

PENDING

PEMD 1 MG

PENKDING

PENDING

PENDING

PEWDIKG

PENDIKG

PENDING

PENDING

FEND IRG

PENDING

FENDING

PERDING

PEND ING

PEMDIRG

PEKDING

PENDING

PENDING

PENDING

44428/97
97/8674
4430/97
08/947, 799
2,153,853
08/951,682
2,219,694
10- 028456
10-016227
10-016225
10-079706
10-079705
10-016226
10-104541
10-122335
10-124452
10- 122334
46431/97
9706649
2,218,574
33144797
087958, 493

087950, 84S

11/07/97

09/26/97

11/07/97

10/08/97

07/13/95

10716797

10/30/97

02/10/98

01/28/58

01/28/98

03726798

03/26/98

01/28/98

04/15/98

05/01/98

05/07/98

05/01/98

11/07/97

12/22/97

10716/97

a8/04 /97

10/27/97

10/15/97

PULS

PULS

PULS

NAFY

NAFW

LPDW

RFPC

tPDW

PIDS

P10

LFDW

LPOW

PIDS

PTIDS

P10S

PIDS

PTDS

PULS

PULS

PTDS

HAFWR

PuLS

LPOM

DUAL CONMECTION EP BRAKE SYSTEM
P

DUAL CONNECTION EP BRAKE SYSTEM

SIMPLIFIED DUAL CONMECTION EP BRAKE SYTEM

ANGLE COCK WiTH JUMCTION BOX

ELECTRO-PNEUMATIC FREIGHY BRAKE CONTROL SYSTEM

ABRASION RESISTAMT PLASTIC BONDED TO A DIAPHRAGH

TRIM SHOE

CASING ASSEMBLY FOR DESICCANY ELEMENT KOUS!IKS

PREUMAT)C TRAINLINE CONTROL UNIT

UNIVERSAL PNEUMATIC BRAKE COMTROL UHK!™

Fan Powered Aftercooler & Control Circuit for Locamotive Compressors having no Integral Aftercooler

LOCOMOTIVE COMPRESSED AIR AFTERCOOLER UNYT

BRAKE ASSURAMNCE MODULE

AFTERCOOLER WiTH INTEGRAL BYPASS LINE

SPRING APPLIED PARKING SRAKE ACTUATCOR HAVING A

Al
<)

WLET STILE SLACK ADJUSTER (rote invento- ;s Christso
WHEEL SLIP LOMTROL PARAMETER VARIAT(ON PROCESS

PARXIHG BRAKE MAMUAL RELEASE MECHAN]SM *NOYE: IWVENTOR'S WAME 1S Christopher 4.
COMBINATION MOTOR/PHEURATIC DRIVEK TRAIN BRAKE PIPE PRESSURE EXHAUST VALVE
COMBEINATION WOTOR/PNEUMATIC ORIVEN TRAIN BRAKE P|PE PRESSURE EXHAUST VALVE
WHEEL SLCIP COMTROL PARAMETER VARIATION PROCESS

ELECTRO-PHEUMATIC BRAKE SYSTEM AMD CONTROLLER THEREFOR

METH. & APPAR. FOR COMIROLLING ELECTRO-PNEUMATIC BRAKES OB TRAIMS USINKG AW EXISIIKG LOCOMOTIvVE ELECTR

ABRASION RESISTAMT PLASTIC BOKDED 10 A DIAPHRAG

N
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8958

8998

8998

8998

VAPOR-51

BB39

072005

J§; scorr, D.

8942

8967

VAPOR - 51

VAPOR - 51

VAPOR - 51

9058

9051

9051

9051

9052

8993

Cathcart

4993

Cathcart
8979

CANAD

EPO

INDLA

AUSAL

MEX]IC

AUSAL

L

USA

EPO

CAKAD

CANAD

CANAD

UNH XN

ITALY

USA

SCOFRC

CANAD

£PO

AUSAL

EPO

USA

cP

PENDIHNG

PEMDING

PEND ING

PENDING

PENDING

PENDIKG

PENDING

PENDING

PENDING

PEKDING

PENDING

PENDING

PENDIKG

PERD MG

PERDING

PENDING

PENDING

PENDING

PENDIRG

PENDING

PENDING

PENDING

2,219,476
97120080.3
31B6/0EL/ 1997
44429/97
97837
37540797
08/968,271
97117647.4
2,212,9M
2,213,013
2,213,077
2,204,556
9715229.2
10974000793
08/979,310
98/2016
2,226,435
981020399
2,226,433
56306/98
98101665.2

08/978,55)

10/28/97

AVAYZAZS

11/06/97

11707797

10/30/97

09/12/97

11/12/97

10/11/97

08/13/97

0B/13/97

O/ Y4797

05/06/97

07/18/9/

09/08/97

11/26/97

03/10/98

ul1/07/98

02/06/98

01/07/98

02/26/98

01731798

11/26/97

PuLS EMVIRONMENTALLY-SEALED COWVECTIVELY-COOLED ACTIVE MAIRIX
PULS ENVIRONMEMTALLY-SEALED COWVECTIVELY COOLED ACTIVE MATRIX
PULS EWVIROMMEMTALLY- SEALED CONVECTIVELY-COOLED ACTIVE MATRIX
PULS ENVIRONMENTALLY-SEALED COWVECIIVELY-COOLEU ACTIVE MAIRIX
VAPR POWERED LOOR DRIVE SYSTEM AND LOCK

HAFW ARRANGEMEMT FOR COMNECTING A TES! DEVICE OR THE LIKE TO A
HAFW DUAL VALVE FITTING FOR ENABLING QUICK MEASUREWEWT OF PRESS
WAFW ARRAMGEMENT FOR CONNECTIWG A TEST OEVICE QR THE LIKE 10 A
PULS BACKUP CONTROL TECHMIQUE FOR 20 PLPE BRAKIWG SYSTER

PULS COMBINATION MOTOR/PNEUMATIC DRIVEN TRAIN BRAKE PIPE

LPDW LOCOMOTIVE COMPRESSED AIR AFTERCOOLER UNIT

VAPR POWERED DOOR DRIVE SYSTEM AKD LOLK

VAPR POWERED DOOR DRIVE SYSTEM AMD LOKK

VAPR POMERED DOOR DRIVE SYSTEM AKD LOCK

PULS DISTRIBUTED POWER TRAIN SEPARATION DETECTION

PULS RAEL VISIOK SYSTEM

PULS RAIL VISION STYSTEW

PULS RAIL VISIOM SYSTEM

PULS IWTEGRATED CAB SIGMAL RAIL WAVIGATICH SYSIER

PIDS PARKING BRAKE MAKUAL RELEASE MECHANISK

PTDS PARKING BRAKE WAMUAL RELEASE MECHANISH

PIDS COMTROL YALVE WITH AXHAL SEALING

LIQUID CRYSTAL DISPLAY (LCD)

LIQUID CRYSTAL DISPLAY (LCD)

LIQUID CRYSTAL DISPLAY (LCD)

LIQUID CRYSTAL DISPLAY (LCD)

RAILROAD CAR BRAKE CONTROL VALVE DEVICE

THVS: L1, WEL: DINSA, ROBER Y ;| VELIRI, M

RAILROAD CAR BRAKE COWTRCL VALVE DEVILE

PRESSURE EXMAUS! VALVE

*HOTE: INVENTOR'S NAML !S Lniistophe A

SNOTE: IMVENTOR'S MAME 1S Christopher A.

NT
RADMNE::
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8978 USA
9001 USA
971006 USA
976001 USA
o018 usa -’
8980 usa
8981 USR
9080 USA
044 AUSAL
044 £FO
9040 EFO
9004 AUSAL
POLS CANAD
YAPOR-53 KORSO
9023 EpO
9023 AUSAL
9077 KORSO
9040 AUSAL
8¥90 EPO
pher A. Cathcart)
8990 AUS AL
pher A. Cathcart)
9033 EPO
9033 AUSAL
YAPOR -53 JAPAN

PEWD NG

PENDING

PEMDING

PENDING

PERDIMG

PENDING

PENDING

PENDING

PEND I MG

PENDING

PENDING

PEWD I NG

PEMDING

PEND [ HG

PENDING

PENDING

PENDING

FEND I NG

PENDING

PENDING

PENDING

PENDING

PENDING

08/978,796
08/979, 649
08/972,581
08/593,069
0B/989,456
08/979,198
08/979,197
08/865,119
52726/98
98100800.6
98101935.9
52722/98
2,224,763
1998-2116
981011323
52724798
1998-2117
52727/98
98101684.5
52825/98
98100799.0
52725/98

10-042198

11726797

11726/97

11/18/97

12/18/97

12/12/97

11/26/97

11/26/97

05/29/97

01/23/98

01/19/98

02/05/98

01/23/98

12/12/97

01/23/98

01/723/98

01/23/98

01/23/98

01/23/98

01/3t/98

01/28/98

01/19/98

01/23/98

02/24/98

PT0S

PiDs

LPDW

RFPD

LPOW

PTDS

P1DS

VAPR

PIDS

PIDS

PIDS

PIDS

PTDS

VAPR

PTDS

PT0S

VAPR

P1DS

PIDS

PI10S

PTDS

PIDS

YAPR

E-7 AIR DRYER LIQUID SEPARATOR WITH BABBLE

P
E-1 IWIN TOMER AIR DRYER FOR AKX AIR COMPRESSOR UNIT
WEAR RIMG FOR DIAPHRAGM AND FLANGE
RAILMAY BRAKE SHOE BACKING PLATE WITR IKPROVED MOUNTING ALIGHMENT FEATURE
COMBINATION MAIK RESERVOIR AND AR SYSTEM
SHUTTLE MECHAMISH FOR TWIM TOWER AJR DRYER SYSTEM
PURGE TUBE MITH FLAPPER VALVE FOR DESICCAMY COMTAINING AR DRYER
IWPROVEMENTS 1M BOILER COIL DESIGN (Bititar coll design; (9080 -vF)
PMEUMATIC TRAINLIKE COMTROL UNIT
FHNEUMATIC TRAINLINE CONIRCL UMl
WHEEL SLIP CONTROL PARAMETER VARIATIOM PROCESS
BRAXE ASSURANCE MOOULE R
FLUID PRESSURE CONTRGL DEVICE
DOOR DRIVE AMD LOCK FOR A MASS TRANSIT VEMICLE
SAFE BRAKE CUTOU! DETECTION FOR TRAIN
SAFE BRAKE CUTOUT DETECYION FOR TRAIM

POMER QPERATOR FOR SLIDIKG PLUG DOORS (9077-¥T)

WHEEL SLIP CONTROL PARAMETER VARIATION PROCESS

SPRING APPLIED PARKIMG BRAXE ACIUATOR HAVIMG A COLLET SIYLE SLACK ADJUSTER (rote:

SPRIKG APFLIED PARKIMG BRAKE ACIUATOR HAVIKG A COLLEY STYLD SLACK ADJUSTER (note-

BRAXE PIPE SEMSING UNIT

BRAKE PIPE SENSING UNWIT

DOCR DRIVE AKD LOCX FOR A MASS TRARSIT VEHICLE

Inventor

Irventor

_“Um A

vs Christo

i= thristo

PATENLT

L.: 9423 F

0350
PATENT
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VAPOR-47  XORSO
d power door drav
9094 CANAD
049 CANAD
8976 CHIHA
8961 AUSAL
8961 SOFRC
89%1 CANAD
8973 EPO
2102 CANAD
9041 AUSAL
9041 CANAD
9041 EPO
9056 CHINA
9056 [33¢]
as89 CHINA
9031 AUSAL
9039 SOFRC
8965 AUSAL
Airflow.
8945 SOFRC
Airflow.
9048 USA
8711 TVALY
2000 UsA

PEXDING

PENDING

PERDING

PENDING

PENDING

PENDING

PENDING

PENDING

PERD [HG

PEND ING

PENDING

PENDING

PENDING

PEMDING

PEND ING

PENDING

PEND ING

PENDING

PENDING

PENDIKG

PEND I KG

PEMDING

1998-2118

2,226,030

2,213,074

97121137.2

52723/98

9872410

2,212,902

98101254 .5

2,227,389

52860/98

2,227,299

98102257.7

91105522 .2

981014970

97123913.7

52063/98

980274

52824/98-

98/2826

09/005 452

0582035

08/903,960

01/23/98 vAPR

12/31/97 LpPOW

08/14/97 LPDW

10/17/97 KAFW

01/23/98 pULS

03/20/98 PULS

08/12/97 PULS

01/26/98 P10S

01/20/98 NAFW

01/30/98 P10S

01/16/98 PIDS

02/10/98 P10S

03/09/98 P1DS

01/29/98 PTDS

11/26/97 WAFY

01/14/98 HAFN

01713/98 NAFW

01/29/98 PULS

04/02/98 PULS

01/12/98 P1DS

03/06/98 CARD

07/31/97 WATW

<5

PORMER oc&z.oﬁmx>qom HAVIHG ROTARY DRIVE AND ORIVE OPERATED DIRECT PANEL L0CK (door pane! lock overhes
DISC DIAPHRAGK FOR AN INTEGRATED COCK VALVE

fan Powered Aftercooler & Controu Circuit for Locomotive Compressors having no Integral Aftercooler
ELECTRO-PNEUMAYIC BRAKE SYETEW AND COMTROLLER THEREFCR

ELECTROMIC BLUE fULAG SAFETY EQUIPMENT

ELECTROMIC BLUE FLAG SAFETY EQUIPMENT

ELECTRONIC BLUE FLAG SAFETY EQUIPMENY

UMIVERSAL PNEUMAT(C BRAXE COMTROL UKIT

Duat seal Fitting 1or Enabling Quick Measurement of Brake Cylinder Pressure

UNIYERSAL WMEEL SLIP fORCE OCOHTROL LOGIC

UNIVERSAL WHEEL SLIP fURCE COWMTROL LOGIC

UNIVERSAL WHEEL SL1P FORCE COMTROL LOGIC

AFTERCOOLER MIIH [NILURAL BYPASS LIkt

AFYERCOOLER WITH INTEGRAL BYPASS LIKE

ARRAMGEMENT fOR COWMECTIRG A TEST BEVICE CR THE LIXE TO A RAILROAD TAR BRAKE CONTROL VALVE DEVICE
Release Assuring Arrangement for Cosb. Electro-Pneu./Auto. Pneumatic Breke

Release Assuring Arrangement for Comb. Electro-Preu./Autoc. Pneumatic Brake

Kodified Airflow Algaorithm With Compensation For Variations [n Wain Reservoir Air PreSsure and Ambient
Modified Arrflow Rlgorithm with Compensation For Variaticns In Main Reseryoir Air Pressure and Ambient
AXIAL VIBRATION DAMPING MEANS [M A BRAKE ACTUATOR

REMOVABLE SHAF! MEMBER ENGAGEABLE 1M A BAL. FORTIOM CF AK ARTICULATED BEARIKG ASSERMBLY

APPARATUS AMD METHOD FOR A RALLWAY FREIGHT CAR BRAKE CONTROL

NI
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Q100
9037
9005
9005
8966
983001
983002
973003
9000
€00
9000
9057
8pss
9009
9009
8953
8953
9004
$030
9000
2069
9062

9061

CANAD
EPO

SOFRC
AUSAL
CANAD

USA

USA
AUSAL
EPO
SOFRC
AUSAL
EPD
AUSAL
SOFRC
AUSAL
SOFRC
CERWE
CANAD
CANAD
usa 0 ¢

usa

PENDIKG

PENDING

PENDING

PEND I NG

PENDIKG

PEND ING

PEKDING

PEND ING

PEHD ING

PEND NG

PENDING

PEND NG

PENDING

PENDING

PENDING

PENDING

PEWDING

PEMDING

PEND ING

PENDLKG

FENDING

PENDING

PENDINRG

2,227,109
98101261 .0
98/0663
52879/98
2,227,164
09,017,247
09/017, 245
09/017,126
56387/98
98103421.8
9871256
52823/98
98102198.3
55391/98
9871297
$3870/98
9871299
19803044 .4
2,229,458
2,229,501
09/044,295
09/038,071

09/034,592

01716/98

01/26/98

01/27/98

02/02/98

01/16/98

02/02/98

02722798

02/02/98

02/24/98

02727/98

02/16/98

01/29/98

02/07/98

02/19/98

02/17/98

02/05/98

02/17/98

01727498

02/13/98

V2/13/98

03/19/98

03711798

03704/98

NAFW

PTDS

NAFW

NAFW

P1DS

PIDS

PIDS

PIDS

LPDW

PIDS

NAFW

HAFW

NAFW

P1DS

LPONW

WAFW

PULS

PULS

PULS

DUAL SEAL OQOUPLING APPARATUS FOR ENABLING QUICK MEASUREMEMT OF SRAKE CYLIMDER PRESSURE

f

DUAL PKEUMATIC TRA[WLINE noL;or UNIT
PRECISION FILYERED CHOXE

PRECISION FILTERED CHOKE

COUPLER WOOK FORCE GAGE

LOW PROFILE OISCHARGE CHECK YALVE
TWiW TOMER AIR DRYER

SHUTTLE VALVE FOR TWIM TOMER AIR DRYER

APPARATUS AMD METHOOD FOR A RAILWAY FREIGHY CAR BRAKF CORTROL
APPARATUS AND METHOD FOR A RAILWAY FREIGHT CAR BRAKF OONTROL
APPARATUS AND METHOD FOR A RAILWAY FREIGHT CAR BRAKE CORTROL

CASIKG ASSEMBLY FOR QESICLART ELEMENT HOUSIUG
COUPLER HOOX FORCE GAGE

ELECTRIC COMTACT ARRANGEMENT FCR nOSE LOUFLIMG
ELECIRIC CONTACT ARRANGEMENT FOR HOSE COUPLING
HOSE COUPLING WITH ELECTRICAL COMYACTS

HOSE COUPLING WiTh ELECTRICAL COMTACIS

BRAXE ASSURANCE NODULE

COMPRESSQR IMLET VALVE

APPARATUS AND METHOD FOR A RAYIWAY FREIGET CAR BRAYE oONTROL
|MDEPENDENT BRAXE WANDLE ASSEMBLY

[MPROVED METHOD OF COMTROLLING BRAKE PIPE PRESSURE

[MPROVED METHOD OF CONTROLLING 20 PIPE PRESSURE
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9053

PULSE &)

9096

8995

972002

9025

9029

941

981001

974001

974011

974012

VAPOR-43

9049

8950

tems

8950

tems

9052

9052

9102

2100

973002

98300°

USA

CANAD

ISR

USR

USA

USA

AUSAL

USA

USA

USR

USA

USA Ri

AUSAL

EPO

SOFRC

EPD

SOFRC

SOfRC

SOFRC

USA

USA :

PENDING

PEND IKG

PENDING

PENDING

PENDING

PEND ING

PENDING

PENDING

PENDING

PEHD NG

PEND ING

PENDIKG

PERD ING

PERD ING

PENDING

PENDIKG

PEND ING

PEKDING

PENDING

PENDING

PENDING

PEKDING

097044, 352

2,185,084

08/886,802

09/038,175

60/075,036

097036,823

09/037,613

58343,98

097050, 690

097049,519

09/049,553

097049 262

(08,886,602

59717/98

08108155.7

9874000

98108021 .1

Q876124

98/4583

98,4081

09/056,925

09/057,673

03/19/98

09/09/96

07/,02/97

03/10/58

02/18/98

03/09/98

03710/98

03/10/98

03/30/98

03/27/98

03727798

03/27/98

07402797

03/30/98

04/30/98

05712/98

05/02/98

05/15/98

05/28/98

U5/14/98

04/08/98

04/09/98

PULS

PULS

VAPR

PULS

NAFW

NAFW

NAFW

PULS

LPDW

CARD

CARD

CARD

VAPR

LPOY

IMPROVED W A R COMPLIANT ELECTRONIC BRAKING SYSTEM

INTEGRATED PROXIMITY WARNING SYSTEM AND EMD-CF TRAIN COM-  MUMICATION SYSTEM
RESILIENT EDGES FOR POMER ORERATED DODRS

OOMPUTER CONTRQOL OFf RATLROAD ITRAIN BRAKE SYSTEM OPERATION

ELECTRONIC EMULATION OF PMELMATIC CONTROL VALVE

LOW WATTAGE, WIGH FLOW ELECTRICAL CONTROL VALVE

RIBBED DIAPHRALM

PNEUMATICALLT ORIVEW TRAIN BRAKt PIPE PRESSURE EXMAUS! VALVE
BALL COCKX FOR RAILWAY VEHWICLE

RETHOD FOR IRSTALLING A LOCKIKG VEDGE CARRIER PLATE ASSEMBLY
A LOCKIHG WEDGE ASSEMBLY FOR A SLACXLESS DRAVEAR ASSEmELY

A CARRIER PLATE ASSEMBLY FO™ & SLACKLESS DRAUBAR ASSEMBL Y

RESILIERY EOGE: (UR POWER QRERATEDL {00RS Tbiparing decrs

Fan Poxered Attercooler & Control Circurt for Locomotive Compressors having no Integral Attercooler

REPD Rethod for Limiting Brk Cyl Press on Laco Equipped with Distributed Power and Electronic Brake Sys

REPD

PULS

PULS

NAFM

NAFW

PIDS

PIDS

Rethod for Limiting Brx Cyi Press on Loco Equipped with Oistributed Power and Electronic Brake Sys
INTEGRATED CAB SICNAL RAIL WAVIGATION SYSTEM

IMTEGRATED CAB SICNAL RAIL NAVIGATION SYSTEM

Dual Seel Fitting for Enebling Quick Measurement ot Brake Cylinder Pressure

DUAL SEAL COUPLIHG APPARAIUS FOR ENABLING @UICK KEASUREWEHT OF BRAKE CYLINDER PRESSURE

CONDUIT COMPRESSION fIXTURE

ELECTRONIC EMERGEMCY BRAKE LOAD WEIGH DEVICE

oLy
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8728 1TALY
9017 SOFRC
VAPOR-47  JAPAK
d power door driy
9082 SOFRC
9082 344
9082 CANAD
9063 CANAD
8941 SQFRC
9038 CANAD
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TERMINATION OF SECURITYMI‘NTEREST

WHEREAS, pursuant to the Intellectual Property Security Agreement
dated as of June 30, 1998, which referenced the Credit Agreement dated as of June 30,
1998, (together the “SECURITY DOCUMENTS”) by and among the grantors party
thereto (each a "GRANTOR" and collectively, the "GRANTORS"), including
Westinghouse Air Brake Company, a Delaware corporation, and The Chase Manhattan
Bank, a New York banking corporation, as COLLATERAL AGENT, on behalf of itself
and each other SECURED PARTY (and each of their successors and assigns) as defined
in the SECURITY DOCUMENTS (the “AGENT”) for the lenders referenced therein (the
"LENDERS"), the AGENT was granted a security interest or lien, for the ratable benefit
of the SECURED PARTIES, in the COLLATERAL defined in the SECURITY
DOCUMENTS and including the COLLATERAL identified in Schedules I, II, III and IV
attached hereto, said Intellectual Property Security Agreement being recorded at the
United States Patent and Trademark Office starting at the following: Reel/Frame
9423/0239, on August 11, 1998 and 1765/0656, on August 11, 1998.

WHEREAS, all of the obligations and liabilities set forth in the SECURITY
DOCUMENTS have been fully satisfied by GRANTORS; and

WHEREAS, the AGENT is willing to terminate and release any and all
security interests or liens on any of the property or assets of GRANTORS, as set forth in
the SECURITY DOCUMENTS, including the COLLATERAL identified in Schedules I,
I1, III and IV attached hereto.

NOW, THEREFORE, intending to be legally bound hereby, the AGENT
releases and terminates all security interests in or liens on the COLLATERAL identified
in the SECURITY DOCUMENTS and including the COLLATERAL identified in
Schedules I, 11, III and IV attached hereto.

Further, the AGENT will execute any and all additional documents
necessary to terminate and release all security interests in or hens on the COLLATERAL
and deliver all such documents as GRANTORS shall request in order to evidence the
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release of the AGENT'S lien on GRANTORS' COLLATERAL or other intellectual

property.

IN WITNESS WHEREOF, the AGENT has caused this Termination Of
Security Interest on GRANTORS' COLLATERAL to be executed by its officer thereunto

duly authorized, as of the date

written below.

THE CHASE MANHATTAN BANK, as
AGENT

(5
J00D poauns

Name:

Title: LI @BUORAN

Sworn to and subscribed before me
this /57 day of __ 7?74y , 2001.

Rs s w_

Notary Public

. . of
My Commission Expires: gcw of Pittsburgh, County

NOTARIAL SEAL

_ Weising, Notary Public
Robert D. Weising e any

21, 2004

My Commission Expires Jun.

RECORDED: 11/23/2001
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