United States Patent (19

US005672972A
111 Patent Number: 5,672,972

McCoy et al. 451 Date of Patent: Sep. 30, 1997
[54] DIAGNOSTIC SYSTEM FOR A CAPACITOR 5,208,540 5/1993 Hoeflich .....ccuvevevrrecreinennnnane 324/388
DISCHARGE IGNITION SYSTEM 5216369 6/1993 Toyama .. 324/388
5237279 8/1993 Shimasaki et al. ...ccvervueerrsens 324/391
[75] Inventors: Steven R. McCoy, Washington; Horst FOREIGN PATENT DOCUMENTS
Scheel, Peoria, both of 1.
0389 775 10/1990 European Pat. Off. .
: . . : 2 493 414 5/1982 France .
[73] Assignee: Caterpillar Inc., Peoria, Tl WO 88/01690 31988 WIPO .
[21] Appl. No. 946,491 Primary Examiner—Maura K. Regan
[22] PCT Filed: May 27, 1992 %}ngx Agent, or Firm—Kirk A. Vander Leest; R. Carl
[86] PCT No.: PCT/US92/04515 [571 ABSTRACT
§371 Date:  Now. 9, 1992 An apparatus is provided for monitoring ignition in indi-
. . 9 vidual cylinders of a multi-cylinder engine of the type
§ 102(c) Date: Nov. 9, 1992 having an ignition system which includes a separate trans-
[871 PCT Pub. No.: W092/21876 former for each cylinder. Each transformer has primary and
secondary coils. The secondary coil is connected in series
PCT Pub. Date: Oct. 12, 1992 with a spark gap in an associated one of the cylinders. The
[51] Ent CLS oo FO2P 5/145; FO2P 17/00 ?g“iﬁm;i?c’ls‘cm fl‘“c‘thc‘,i“;l“des fflccmf S“fi‘clhes for fez,i:’
(521 324/393; 123/605; 324/388; ing cylinder select signals and responsively connecting
respective transformer primary coils. The current flows
Fi £ Sea 324391 through the primary coil resulting in a voltage potential
[58] Field o 1_;3'4/3 01,393, 390, 402: %2/41/13 8Oi ]?78??3 across an associated spark gap which normally increases to
i ’ » 402; 6, 0 i a magnitude sufficient to cause a spark across the spark gap.
123/605 A first circuit receives the cylinder select signals, senses time
i delay between the reception of a cylinder select signal and
(561 References Cited sparking in a respective cylinder and responsively produces
U.S. PATENT DOCUMENTS a de.lay signal indicaﬁYc of the scnsed_timc delay. A diag-
nostics controller receives the delay signal, compares the
4,312,043  1/1982 Frank et al. ....cecremerrevrsensens 324/391 delay signal to a plurality of preselected thresholds and
4,413,508 11/1983 Kamamura et al. .. 324/391  responsively produces a status signal indicating the status of
5,019,779 5/1991 Ookawa .......... ... 324/388 ignition in a respective cylinder.
5,060,623 10/1991 McCoy . ... 123/605
5,156,127 10/1992 Ghaem .......ceccveecemrsinsasnsenes 324/391 15 Claims, 10 Drawing Sheets

SAVE BEGIN TIME (BT)

/—200

RECEIVED?

\(- 205 ( 210
< STOP SIGNAL Yes | SAVESTOP TIME (sT)

No

Yes

HAS MAXIMUM 218
SPARK DURATION
TIME ELAPSED?

220 225
STOP SIGNAL Yes | SECONDARY DELAY TIME
i RECEVED? STOP JIME - BEGIN TIME

No

STORE OPEN CIRCUIT 230
FLAG

235

SET NEW
DATA FLAG

END OF
PROCESS

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

WY V1V
13X00d

"Wod"Wie|el}axd0p je syJewldalem JNoYliM sjuswndop 14Nn0d pajedijuayine puly

,—14

]

16a 34a~ 0 e
I 26a |
+ 18 30a — 32a
Ve 1 X ™
- | 16b 62 3ap. 28a_ _~<22a24a
|~ 26D |
30b -32b
| T~
340 28b_ o :,__ng24b
36 T ~26c |
~ A ;
30¢ 1 32¢
| TY_~
344 28c $=22¢ 24c
i 26d ]
' 30d -7 \+-32d
(000 ™\
78 EYP 28d_ o :__ggd 24d
- | (26e |
30e -7 32
34f €__ "X 22ec®
49 | 261 |
52 30f — \- 32f
/2 ™

a/ |

TL6TLI‘S

e SN

L661 ‘0€ "dPS

01 JO T 194§


https://www.docketalarm.com/

U.S. Patent Sep. 30, 1997 Sheet 2 of 10 5,672,972

frig c-

(‘14 16a
o ML + 18
2 = ve 75
- 16b
7777 7777
- 38
/
- 4
I~ 1
R | 34
48 ! , D
( | ! N
1 ]
{
zf | !
b e e e — ]

51% 50 24

) 28

49 30 I“”“ I

:% |
___________________ yaN /1|’ ' )

87 V REF ' 26D —!
™~ I g8 QZQ . 32 22

}

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 30, 1997 Sheet 3 of 10 5,672,972

(9]
wn
~ _
© —q 1L
N, TN
I T T 000 T 7 | e |
1 N !
™ !
o 4l (mgmmmmm e |
(g ERgR WBY | 1 I
b 2 I (|
Y g Ny« ] i
e + c _nlu_ N (!
| F — (!
[72) o] H
> h o
H ¥ 52| ¢ V W _"
o (T} :
® LT b / c |
| = il
il
T
_
_
|
_
|

+
Ve —~

7777
|
|
|
I
!
!
|
|
!
A
!
!
|
!

12

Uon KET

> m —(— Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 30, 1997 Sheet 4 of 10 5,672,972

trg H-

CYLINDER
SELECT
SIGNAL

-

TIME

PRIMARY
CURRENT
SIGNAL

TIME

Frg-b_

SECONDARY
VOLTAGE
POTENTIAL

TIME

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




