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throughout the
United States.
Taximeters of
this era were
attached by
cable to one of
the front
wheels of a
taxi. The
taximeter
would record
the revolutions
of the non-
driving wheel
(most

automobiles of
the period were

rear-winee ecker cao, Wasnington, D.C., C. 1921.
heel Checker cab, Washington, D.C
drive) to Credit: Library of Congress, public domain

measure

distance traveled and calculate the fare. But wheel-attached taximeters required
frequent maintenance, and the ease of access to the taximeter equipment at the front
wheel meant unscrupulous individuals could easily alter the machinery in their favor.
Furthermore, automobile manufacturers were beginning to add front-wheel brakes to
more vehicle models, leaving less room at the wheel to attach a taximeter. To address
these issues, taximeter manufacturers developed a new type of meter attached to the
taxi’s transmission instead of the wheel. The sealed and internal transmission
connection required less maintenance and was more tamper-proof. But would this
new technology accurately calculate distance? There was concern that during foul
weather spinning rear tires on wet roads would be calculated as movement, even
though the taxi was not progressing forward. Ralph W. Smith, chief of the National
Bureau of Standards Office of Weights and Measures (pictured third to the left of the
President in the 1928 photo, top), took charge of testing the new taximeters.

With the
cooperation of
local taxi
companies
Smith and his
team installed
both wheel and
fransmission
taximeters on
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individual taxis
for comparison
tests.
Concerned that
their detailed
studies could at
times hinder
the operation
of these
working taxis,
Smith also took
the unusual

move of

A lighthearted article on the taximeter tests from the Washington Evening Star installing the
newspaper, 1928. .
Credit: Library of Congress, public domain taximeters on

his personal

automobile,

which he referred to in his study

(https://archive.org/details /reportoftwentyfi87unse/page/20/mode/2up) as “The Pontiac.” In
addition to testing the taximeters on real-world variable routes, Smith also asked the

District of Columbia Highway Department to survey an official testing course, which
extended five miles (8 km) from the north side of Scott Circle in downtown
Washington, along 16t St. NW, to just beyond Alaska Ave. NW. The route was
marked with 24 circular bronze medallions cemented into the street curb or on special
stone monuments, identifying fifth, quarter, third, and full mile intervals. The
medallions were labeled “Official Taximeter Testing Course, District of Columbia.”
The course was intended not only for Smith’s research, but also to be used later for
routine testing of taximeters by private companies and the D.C. government.

After running the taximeter tests on fixed and variable routes, with loaded and
unloaded trunks, with passengers in the front or back seats, on flat roads and hills,
and during all weather conditions, Smith determined that transmission taximeters
worked equally as well as wheel driven ones. While it was true that spinning rear tires
were measured as distance traveled by the transmission taximeters, overall the
difference was negligible and within the acceptable tolerances.

There's an App for That

The National
Conference on
Weights and
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1. Now You Know: Why Are Taxi Cabs Yellow?, TIME
(bttps://time.com/4640097/yellow-taxi-cabs-
history/#:~:text=Not%20that%20the%20first%20U.S.,a%20walkout%200ver%2otheir%20pay)

2. ‘Taxi!’ by Graham Russell Gao Hodges

(https://www.nytimes.com/2007/06/17/books/chapters/0617-1st-hodg.html)
3. The First Metered Taxi Cab Hit the Streets 109 Years Ago Today, Viewing NYC

(https://viewing.nyc/the-first-metered-taxi-cab-hit-the-streets-109-years-ago-today/)
4. Metered NYC Taxis Celebrate 109 Years!, NYC Yellow Cab Taxi
(https://www.nycyellowcabtaxi.com/blog/metered-nyc-taxis-are-109-years-old-this-month)

Example of how to reference this exhibit:

NIST Museum. 2020. Is the Fare Fair? Taximeter Testing in the 1920s and

Today. Gaithersburg, MD: National Institute of Standards and Technology.

Online. https://www.nist.gov/nist-museum/fare-fair-taximeter-testing-1920s-and-
today (https://www.nist.gov/nist-museum/fare-fair-taximeter-testing-1920s-and-today).

Citation Format:
Author. Year. Exhibit Name. Place published: Publisher. Online. URL.

Contacts

» NIST Research Library & Museum
museum(@ nist. gov (https://www.nist.govmailto:museum@nist.gov)
(301) 975-3052

Created August 25, 2020, Updated June 14, 2022
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Subpart N. - Taxicab Service.

§ 13-2-401 - TAXICAB SERVICE DESCRIBED.

Taxicab service consists of service that operates on irregular routes and schedules on a call-and-demand

basis, for compensation for that is usually determined by a taximeter.

Source: 1992 Code Section 8-13-301; Ord. 031106-13; Ord. 031211-11, Ord. 20130822-081,0rd. No.
20141106-054, Pt. 15, 11-17-14;0rd. No. 20220303-023, Pt. 18, 3-14-22.

§ 13-2-402 - GENERAL STANDARDS.

(A) A holder of a taxicab service operating authority shall comply with Article 2, Division 1 (Operating
Authority).

(B) An applicant for a taxicab service operating authority must be able to operate the taxicab service
in accordance with the requirements of this chapter, rules of the department, orders issued
under this chapter, and other applicable law;

(C) An applicant for a taxicab operating authority must agree to provide taxicab service throughout
the city.

(D) Ataxicab operating authority must maintain a licensed fleet of at least 25 taxicabs, six percent of
which shall be WAVs,

Source: 1992 Code Section 8-13-302; Ord. 031106-13; Ord. 031211-11, Ord. 20070405-013;0rd. No.
20141106-054, Pt. 15, 11-17-14;0rd. No. 20150604-055, Pt. 10, 6-15-15,0rd. No. 20220303-023, Pt. 19, 3-14-
22.

§8 13-2-403—13-2-431. - RESERVED.

Editor's note— Ord. No. 20220303-023 , Pt. 20, effective March 14, 2022, repealed 8§ 13-2-403—13-2-407,
13-2-410, 13-2-421, 13-2-429—13-2-431, 13-2-441, 13-2-501, 13-2-504, which pertained to taxicab franchise.

See Code Comparative Table for complete derivation.
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http://www penguinputnam.com - :

If you parchased this book without a cover, you should be aware that this
book is stolen property. It was reported as “unsold and destroved” to the :
publisher, and neither the author nor the pablisher has received any : Ccntents
payment for this “stripped book” :
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xford University Press edition ¥ Chemical Flement 948
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Copyright © 1997 by Oxford University Press, Inc. Time Periods 950
Published by Oxford University Press, Inc., Wedding Anniversary Gifis » 951
198 Madison Avenue, New York, New York 10016. Books of the Bible - 952
Oxford is a registered trademark of Oxford University Press. : Presidents of the United States of America 953
All rights reserved. No part of this publication may be reproduced, .
stored in a retrieval system, or transmitted, in any form or by any means, - States of the United States 954
electronic, mechanical, photocopying, recording, or otherwise, ! Area Codes 054
without the prior permission of Oxford University Press. i Countries of the World 958
:? Basily Confused Words 964
The Pen Putnam Inc. World Wide Web site - '
guin o st add;ess * Terms for Groups of Antmals 571

ISBN; 0-425-16008-4
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Cranged T reslt By The T
order of quanrites.
com-mute a’kamlyhﬁ'btf e v 1 inin wavel 1o and

from one’s daily work, 2 . Law change (& -

judicial sentence, et¢.) to another less se-
vere. 3 r change (one kind of paymeat)
for another, 4 . & exchange; interchange
{twe things}. b change (to another thing).
@ 3. irip miade by one who commures.
m ¢ 1see TRAVEL @ 1. 2 sec REPRIEVE o,
3, & upe TRANSFOSE.

opmenniteer /komydbrar/ #. person who
irawzls some distance 1o wor )

ey, abbr Loompanion. 2 comparative. 3
compensation. 4 compilation. 5 com-
‘wited. % compiler. 7 complere. 8 compos-

Cite. | @ compesition. 10 compositor. 11
comprehenuve. .

pamtpact? o 2dy /Eompakt, kom-/ 1 closely
o nently packed togerher. 2 (of a piece of
euipment, a room, eic.) well-fitted and
praciical though small. 3 (of style, etc.}
condensed; brcf, 4 (esp. of the human
bady) small bur well-proportioned. ® i
[empakts 1 join or press frmly together, 2
condense. ¢ n. /korapakt/ 1small, flar
case for face powder, a mirror, etc. 2
medium-sized zutomobile. 0 compact
disc /kémpakt/ dise on which information
or sound 15 recorded digitally and repro-
duced by laser reflection. oo ¢omepact’ly
ady. corarpact’ness n. i

a adi. 1 closely knit, ¢onsolidated, com-
sseds dense, solid, firm, tight, thick.
terse, laconic. close, pithy, suceinet,

COTICISE. @ L COIMPress,

esmepact? /kompalt/ s agreement; con-
ract.

comepan-ion /kampinyan/ s Tapersen
who accompanies or associates with an-
other, b person employed to live with and
assist another. 2 handbook on a particular
subject, 3 thing that marches another,

& 1 a fellow, comrade, colleague, collag,
pal, chum, buddy. 2 manual, guide. 3
complement, counterpart.

comepamrion=a-ble /kampinyanabal/
friendly; sociable. po cofn'pnn’inn-a'h
adu,

® see SOCIABLE ad).
com-pan-ion-ship /kompényonship/ = fel-
towship; friendship. ) )
® camaraderie, comradeship, company,
amity, fraterniry.
com-par-ion-way /kempinyonway/ n. ship’s
SLATFWAY.

comspa‘ny /kimpanee/ n. (fl -nies) 1a-
e

number of people assembled; crowd. b
est(s). 2 state of being a companion or

eliow; compenionship, ¢sp. of 2 s;mc:ﬁc‘
kind (’u‘o not coe for }'L:; company). F com-
mercial business, § wonpe of entertainess.

1TEsses, .

gomeparrarila /kdmporabal! adi. able or fit
o be compared, oo com paratil ity »#
com’ pasra~bly adu

com-par-a-tive /kampirativ/ ¢ adi. 1 percep-
dble by compagison; relative. 2 of or in-

volving comparison. 3 Gram, (of 20 ad-
jective or adverb) expressing a higher .

degree (e.8.. Draver, more fiercely). e n
(Greon. comparative exprassion ot word.
oo comepar artivesly ady.
comepare Jkompdit/ e o 1 & express simi-
]arirE:s in; liken. 2 & esdm;tem similar-
ity of, 3 e bear companison. 4 fur be
equivalent to. $ . Gram. form compara-
tive and superlative degrees of {an adjec-
tive or adverb). ¢ m comparison {beyvond
comparz). o compare notes exchange
ideas or opinions.
= w1 associate, analogize. 2 contrast,
weigh up, jusrapose, relare, correlate.
3, 4 (compare with) resemble, be ona
par with, be in the same class with,
correspond, march, paraliel, appreack;
sival, be a match for. @ #. see COMPARI-
SON 3,
comrpard-son /kampéarisan/ n 1 compar

ing. 2 simile or semanatic illustradon. 3

similarity {there’s no companson). 4 (in ful

degrees of comparisen) Gram. positive, ©

gomparative, and stperlative forms of ad-
jectives and adverbs. o beyond compari
son | totally different in quality. 2 greatiy
superior. :

& 1 conrrast, juxmposition, balance
weighing, likening. 3 match, resemblance,
lilkkeness, comparability, relation, refation-
ship, comrhensurability, Kinship. :

com-part-ment /rampaarmmeni/ w1 pard
tioned space within a larger space. 2 water-
tight division of & ship. E
= 1 division, section, chamber. bay, al-
cove, cell, pigeonhele, locker, cabbyhole,
niche, cubicle, siot, o
conr-part-men+tal /kémpaarmmént'l/ o, of
or divided into compartments. 5O COmY
patrt*mentally adv.

comrpari-menatize  /kSmpaarcméntliz

kémpaart—/ n.ix divide into compartments |

oF caregories, 00 comepart-menctabd
za'don 1.
eonmepass /kimpas, kém—/ 7. 1 insirumen
showing the direction of magnetic north
and bearings from it. 2 (often pi. ) insira
ment within two hinged legs for ¢
measurements and describing circles.
crctinference or boundary.
n 3 see BOUNDARY.

comepas-sion /kempdshen/ #. piry inclining .

one to be merciful.
® see PITY n. 1, .
comepas-sionsate /kampéshonst/ adj. sym-

- cooepestition /kGm

COUNITYIMan.

fkampél/ o (comepel-ded,
comrpelling] 1force; coostrain (com-
pelled them to admiz ir). 2 (as compelling
adi,) rousing strong interest. oo com®

- pel’lingdy adu

m §see FORCE ¢ 1. 2 {compelling) see
INTERESTING.
tomepenvlicous [ kampéndeeas/ adl com-

" prehensive but brief, )
- comepen-di-um /korapéndeesm/ m  (ph
- COmepe

n-di*ums or com sdiva
{—deeal) concise supumary or abridgment.

" comrpen-sate /émponsavt/ © 1 m pay. 2

i make amends, 3t counterbalance.
4 inir. offset a disability, etc., by develop-
ment in anothet ditection. oo comepen.
sa-tory /-pénsatdwree/ adj

w ¥ recompense, maks resrinition or repa-

. ration to, reimburse, requite. 2 atone;

expiate; ofiset, make up for, redress. 3 bal-
ance, counterpoise, ¢qualize, neutralize,
even {ap). )
com-pen-sa-tien /kémpensiyshon/ n la
ing. bbeing compensated. 2
somethin, given:  as _ recompense.
[} com-pen@a’ﬁu?al adj.

comepets /kampeat/ v.inee 1 contend; vie. 2
take part in a conrest,
& 1 struggie,

- com-pe<dence /kompit'ns/ # {also come

perten~cy i—tansee/) ¥ ability; being com-
petent, 2 Law legal capacity 23 deal with a
Imaiter. .

" w 1 see proficiency {PROFICIENT],

D gamepe-tent Jkompitnt/ adi. adequately

q_;:liﬂcd or skilled. oo compestent-ly
£

. wfit, capable; suitable, sufficient, sagis-
factory, acceptable.
pstshan/ #. 1 compet-
1oz, & evens iz which people compere, 3
‘the others competing; oppositon.
" ® 1 contention, striving; see also rivalry
{(rivaL). 2 conrest, martch, meer, game,
{owrnament. 3 sce COMPETITOR
tomepel-itive /kampétitiv/ ad. 1of or in-
-volving competition. 2 (of prices, eic.)
comparing favorably. 3 driven 10 win.
oo comrpet i tive-ly
tivesness 1.
topeldsistor /kampétitar/ n. person who
‘competes; rival, £sp. in business.

B Opponent, adversary, antagonst; con-
testant, contender; (compeatiiors) compe-
“tition, opposition.

adv.  cotarpet’i-

" comvpile /kampll/ v.er 1 collécr (material)
" inio a list, volume, cie. 2 produce (a vol-

‘ume, etc.) fram such material. 3 accumu-
fate {(a jarge number of). oo comepidlas
-tion /kémmpildyshon/ a. com-pil’er a.

" 1, 2 assemnble, collate, organize, ordes,

T e T e égnevéncé" crerrorraen
*piain ing

oo ¢com-plain'er n. com

s 1, 2b grumble, moan, groan, wail,
carp, squawlk, kick, collog. gripe, grouch,
grouse, bitch, craby, bel!yacﬁ;?
o&;-]hirmt { kamplaynont/ . Law plain-

mm-phlntikamﬂﬂéym-’ a. 1 complaining. 2
grievance. 3 ailment.

u 2 gramble, squawk, colleg. gripe,
grouse, beef. 3 see ATLMENT.
com-plai-sant /kKomplivsont! adff. willing to

please; acguiescent. oo comeplai’sance
n

= se¢ PASSIVE 2, ACCOMMODATING.
comeplesmente ». /kémplimant/ 1 thing
that compietes; counterpart. 2 full number
peeded. » w.&n /kompliment/ 1 complete,
2 form a complement to. oo comeples
menrtal f~-méntl/ adi
= n. 1 finishing teuch, consummation;
companion, twin, fellow. 2 crew, team,
campany, band, outfit; quota, allowance,
quornm. ® » 1 perfect, round out.
supplement, ad(f to; see also ENHANGCE.
com+plevmen+tary [kdmpliménraree/ adj; 1
forming a complement. 2 (of two or more
things) complementing -each other
= oamplenmntarg ang%e either of two
making up 90°.
» & 5ee HARMONIOUS 2.
com+plele /kamplett/ e adf. 4 having all its
parts; entire. 2 finished. 3 of the maximum
mmt(ccamrkmm rize}), ® nrr 1 finish
2 make whele, 3 n (a form, erc.).
oo comeplete’ly adv. come-plete’ mess .
comeplettion /~pletshon/ n.
® ad), 1intscr, uncut, unbreken, undi-
vided, unabrid, full. 2 ended, con-
cluded, over, done, accomplished, ter-
rainared; sertled, execured, perfarmed. 3
entire, togal, thorough, absolute, uner,
unquaiified, pure,-unmitigated. » 2. 1
conchide, end, bring to an end, wrap up;
accomplish, achieve, do; Enalize. 2 roun
out, perfect; crown, culminate; see also
make up 2. 0D comy lemlir altogether, in
reo; tock, stoek, and ::mrre ; hoolk, line, and
inker; expressly, explicitly, noequivocally,
trudy, categorically, flatiy. .
comeplexe », /kémpleks/ 1 building, series
of rooms, etc., of related paris. 2 Psyehol

(] of wusu. rﬁprcssod feelings or
gogghts that influence behavior, 3
preoccupation. @ adi. /kampléks, ldm-
pleks/ complicated. © complex sentence
sentence conraining a subordinare clause
or clausts. oo comrplex-irty /-pléksitee/
n (pl. ~ties)

® 1. 3 see OBSESYION. # adj. see COM-
PLICATE 2. oo complexity cotvolution;
intricacy, involvernent.
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target ~ tasteless 820
goods. 2 weizht of a vehicle without its fucl
ar load.

fargel /mirgit/ # # § mark fired or aimed
at, esp. an object marked with concen-
tric cireles. 2person or thing aimed or
fred at, 3 (also amdh ) objective (rarger
date). 4 burtior criticism, abuse, etc. & wir
1 identify or single our (& person or thing)
as an ohject of attention of attack, 2 aim
or direct (zarger our gffars). oo tar’get-ar

ble adj.

L} i. 3 goal, aim, end. 2, 4 guarry,
i prey, victim, & o 1 see SINGLE o 2 see
: DIRECT = 4.

: fariff /uinif/ n 1 table of fixed charges.

duti( on a particular class of goods,
® 1 price list. 2 tax, assessment, excise,

- levy, impost, toll.

Yar-mac /warmak/e . propr 1= TARMA-
capaMm. 2 surfzee made of W
runway.  mir. (tarmac) {ta
tar-mack+ng) apply tarmacadam to.

tarmac-ad-am /@armakidsm/ ». marterial
of stene or slag beund with tar, used in
paving roads, erc. :

tarn /tasrn/ n. small mountain lake.
tar-nastion /raarnayshan/ it esp. dial sl
dammn; blast.

tarsnish /tahrnish/ e ©. 1 m lessen or destray
the luster of {mezal, etc.). 2 2 sully. 3 fun
{of mewal, eic.) lose luster. » n ¥ loss of

tuster, esp. a5 a on & meral’s surface.

E 2 biemnish; stain. oa tar'nish able ady.

:_-; s v 1, 3 dull, blacken, discolor. 2 dis-

: grace, taint, blot, soil, &efame, mar, dam-
age, harm, hust, dishonor, & n 2 see

DISCREDIT 7. 1.

tarre /tahro, thd/ s (pl -ros) tropical

plant with edible tuberous roots.

tarrot /tard, tord/ n, 1 (in sing. or ¢} pack

of mainly picture s used in formne-
teliing. 2 any card from a fortune-telling

pacle. )

tar-pas-lin /taarpawlin, marps—{ (alsc sm’[ﬁ.
tarp) n 1heavy-duty waterproof cioth,
esp, of canvas or plastic. 2 sheet or cover-
ing of this. : " -
tare /taarpon/ n. 1 larpe silvery tropics

Aﬂmic ﬁs!;lp 2 similar Pacific ﬂsi. P

d tarrasgon /tarogon/ n. bushy herb with

leaves used as 2 flavoring. .

tarry ftdree/ wium (=ries, ~ried} lingen:

stay; walt, on tar’river o

w foiter, procrastinate, dawdic, remain,

bide one’s time.

tar-sus /tohrsas n {pl waresi /-si, -seef)

bones of the & and upper oot

e tavaal ads

Page 411 of 597

umeczﬁly, uacouth, gauche, distastefal,

um crude, vulgar, base, low, tacky.

" lasty jtiystee/ ad). (tastrier, tastrirest
e ;rs di { \ rirest)

tar-tan /taart'n/ 4. 1 plaid pattern, esp. de-
noting a Scottish Highland clan. 2 woolen
fabric woven in this pattern. :

Tartar /taartar/ { also Tastar /ralter/ except
insense2ofn.)emla m:mberpfamup
of Cenyral Asian mﬂilcs including Mon- -
gols and Turks, b ic language of these -
peoples. 2 (tartar) viclent-tempered or
intractable person. ® adyi 1 of Tartars. 2 of
Central Asin east of the Caspian Ses
o tartar sauce sauce of mayornaise and
chopped njpiclglcs, etc. oo Tar-tar-ian
{~raireean/ adi

tar-tar /tasriar/ n. 1 hard depaosit that forny
on the teeth, 2 deposit thar forms a hard
crust in wine, .

task /1ask/e n. piece of work te be doae
® .2 make great demands on (& persen
powers, erc.). o take to task rebuke
scold. task maliMi a:'lmat:l2 force or
ganized for a special operarion. 2 unit spe-
cially orgenized for a Eask.

w #, dury, assignment, business, job,

missipn, chore, © 7, se0 TAX o 3. O
to task repr_ing.am!;, cmsurea;&mqpr(;:;:?ﬁ
reprove, criticze, lecture, . T .
tagklfurce 1 see FLEETS.

taskemasster /easkmastar/ n. (fem, task
sjserress /—mistris/) person who makes
others work hard.

Tas'ma-nisan /tazmdyneean/ = n. 1 nabive o
Tasmanis. 2 person of Tasmanian descen
® adj, of or rclating to Tasmania. o Tas<
manian devil nocturnal, badgerlike car-
nivorous marsupial of Thsmania. :

o ctlzlg;'_i-ly a&m tast’rﬁﬂ irngss n.

1 deliciows, flavorful; savory, scrump-

t:u;uf, £n tastiness see FLAVOR . 1,

Aat! fuat/ o (tateted, tat-ting) 1 e do

‘tatting. 2 i make I:iy Latting.

~tat? see TIT2.

@ tar var. of Takran.

~ateer ftdytar! n. s = poTATO,

“fabeter /titar/ w. (usu. in pl) rag; irrepu-

lardy ﬁ?‘n c(lo}h or papes, et Ein tgx:,

* ters colfog. (of a negonation, e, ) ruined;

demolished. nn tacgfmd 2’ . ) eds

‘B (tarrers) sceaps, shreds, bits, pieces.

un tattered ragged, torn, fra thread-

“bare, shabby,

. tabting /eitng/ = 1 kind of kmotred lace

used as mrim, ete. 2 process of maling this.

fabtle /tac'l/ o 1 dnre chatters gossip, 2 m

" revenl (secrets),

. ma 1prarde, babble, jabber; blab, tell,

. squeal, 2 see BLURT,

fat-Hedale /atltayl/ = one who tefls wles

of inform Z. fmk:‘

B rar, squealer, stool pi

stoolie, »5a - plg'eon,'

ttoet /raroh/ 2. 1 evening drum or by-

#g signal recalling soldiers to quarters. 2
C tapping or ng

‘tattes? /taidb/e v 1 mark (skin} indeli-
bly by puacturing it and inserting pigment.

- design. oo tatton’er n. tat-too’ist »,
8y ftow, taw/ n. pincteenth letter of th
Greek alphabet {T, 7). .
taught past and past part. of teacn.
tmmt/tawnt/ » 2. insult; provocation. ¢ win
insuit; reproach (2 person) contempr-
ously. 0o tawst’ er o taunt"ing-ly adv.
n 7. jeer, gibe, slap (in the face), coling.

= v tease, mock, torment, annoy,

: fun at, deride, heckle, sneer ar, scoff
at, ridicule, colfog. kid, rib.
taupe /1op/ adj, & n. dark, brownish gray.
aurys /lawras/ w3 constellation and se-
ond sign: of the zodiac {the Bull). 2 per-
on bern under this sign. oo Tau’vesan

hanging threads or cords.
flowerhead of some planis, esp. comn,
oo tas'seled ady o
taste /tayst/ e 7. 1asensation caused in b
mouth by contact of the taste buds with
substance, b faculty of perceiving, 2 small
sample -of food or drink. 3 slight wxpert
ence (tasie of suceess). 4 liking or prediiec
tion {expenstve tastes ). 5 aestheric discern
ment in art, conduct, etc. # w. 1 sampl
the flaver of (food, ete. ). 2 e (also absol.
perceive the flavor of {canuar vaste with-
cold). 3 o (esp. with neg ) eat or drink
a small partion of (had ot rasted food for
days). 4 . experience { never rasted fadure)
§ v, have a specified flavor (rasres of om
tons). 0 taste bud cells or nerve ending
the surface of the tongue by which thin
are tasted, oo taste’asble wdf, fast'er m

taet /rawt/ adj, 1 (of a rope, muscles, etc.}
ght; not slack. 2 énfmryes) tense. 3 (ofa
hip, etc.) in good condition. oo taut’en
o taut’ly ady. tani’'ness o '
= 1 sireiched, rigid, sdff. 2 strained.
neat, tidy, shipshape. oo tanten see
TENSE! . tautness see TENSION 1, 2,
tantalrargy /rawrdlajee/ o {pl ~gies) say-

a 1. 1 aflavar, smack, tang. 2 mors
bite, nibble, tidbit sip, nip, swallow, drop;
dash, pinch. 4 paiate, desire, inclination
penchant, fancy, preference, fondness, 5
discrimination, judgment, style, grace,
wmnlich & m ¥ eouwne oo reer R nihhis 4
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) pleasing i flavor; appetizing. - t

.2 make (a désign) in this way. ¢ n such z -

821 tasty ~ teach
u cheap, flashy, garish, tasreless, coflag,
acky.

taweny /thwnee/
est) orangish or y¢
ni‘ness n.

tax /taks/e n. 1 government revenue com-
pulsorily levied on ndividuals, propercy,
or businesses. 2sirain; heavy detnand;
burdensorne obligntion, s 2.4 1 impose a
tax on. 2 deducr tax from {income, erc. ), 3
make heavy demands on (4 person’s
POWETS Of resources, etc.) on tax'ashle

ad). tax"er n,
w1, } Jevy, impost, duty, tariff, toll, ex-

cise, customs, dues. 2 onus, weight, load,
encumbrance, imposition, pressure. ¢ o
1 charge. 3 try, task; overwork, stretch,
exbaust, drain; encumber, weigh down,
saddle.

tax-a pl. of TAXON.

tax-a-lion /raksdyshan/ n. impesition or pay-
ment of tax

Eaxsi (tdksee/ o n (pl taxis) (in full axic
cab) autemobile licensed for hire and usu.
fitted with a meter, ¢ o (tax-is, tax-ied,
t.axf-ti-ingiﬁlz:: n)ax-rinﬂg]) 1 a‘gem: {of an air-
craft or pilot) move along gronnd be-
fore tzkeoff or after landing. b ¢ cause {an
aircraft) to taxi. 2 e & o go or convey
ina taxi.

m 7. cab, hack. & o 2 drive, chauffeur;

take a cab. .

tax-i-der-my /tiksidormee/ %. art of prepar-
ing, stuifing, and mounting the skins of
animals. oo tax’i~der-mist n

taxei-me-ter /rdkseemeetas! n. device Hoed
to a taxi, recording distance waveled and
fare pavable. s

taxeon ftdksan/ n. (Pl taxea Stikse/) any
taxonomic group. ’

fax-on-o'my {taksdnomee/ 2. classification
of living and extiner jsms. on axcos
nomic /~sonomik/ ady. tax-o'nomiscal
ﬁ. ‘m'nmm’i-cal-ly adp. taxron’os

st 4.

. (taw-nier, tasrmir
h brown. oo taw”

tax-pay-er /tikspayer/ n. person who pays
taxes.

TB abbr. 1 ubercle bacillus. 2 tuberculosis,

Th symb, Chem. terbjum.

T-hone /rcebon/ s T-shaped bene, esp. in
steak from the thin end of a ioin.

ths. abbr. (also thep.) rablespoon.

To symb Chenr. technerium.

T8 abbr. 1 touchdown, 2 Treasury Depart-
ment,

Te sk Chem. tellurium.
te var. of TI.
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Trials@uspto.gov Paper 21
571-272-7822 Entered: January 25, 2019

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

UNIFIED PATENTS INC.
Petitioner,
V.

HAILO TECHNOLOGIES, LLC, d/b/a BRING, LLC
Patent Owner.

Case [PR2017-01865
Patent 5,973,619

Before JOSEPH L. DIXON, MICHAEL R. ZECHER, and
PATRICK M. BOUCHER, Administrative Patent Judges.

DIXON, Administrative Patent Judge.

FINAL WRITTEN DECISION
35US.C. § 318(a) and 37 C.F.R. § 42.73

In response to a Petition (Paper 1, “Pet.”) filed by United Patents Inc.
(“Petitioner”), we instituted an inter partes review of claims 1-7 of U.S.
Patent No. 5,973,619 (Ex. 1001, “the 619 patent”) only as to two of the five
grounds of unpatentability (“grounds”) raised in the Petition. Papers 6

(“Dec. on Inst.””), 8. Patent Owner timely filed a Patent Owner Response

UBER_00000807
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(Paper 10, “PO Resp.”), and Petitioner timely filed a Reply to the Patent
Owner Response (Paper 14, “Reply”). An oral hearing was held on October
10, 2018, and a copy of the transcript was entered into the record for this
proceeding. Paper 20 (“Tr.”).

Although we modified our original Decision on Institution in response
to SAS Inst., Inc. v. lancu, 138 S. Ct. 1348 (2018), to include all five grounds
raised in the Petition (Paper 8), the parties agreed to remove the previously
non-instituted grounds from the trial. See Paper 9, 2 (“the Parties have
agreed and intend to dismiss the re-instituted grounds under which the
claims of the ‘619 Patent are challenged, with prejudice”); Tr. 3:18-22
(parties waiving additional grounds at oral hearing); see PGS Geophysical
ASv. lancu, 891 F.3d 1354, 1363 (Fed. Cir. 2018) (“Nor will we exercise
any discretion to revive the non-instituted claims and grounds. Finality and
expedition interests strongly counsel against such action. And so does the
Court’s emphasis in S48 on the petitioner’s control of the contours of the
proceeding.”).

We have jurisdiction under 35 U.S.C. § 6. This Decision is a Final
Written Decision under 35 U.S.C. § 318(a) as to the patentability of the
claims for which trial was instituted. Based on the record before us,
Petitioner has not shown, by a preponderance of the evidence, that claims 1-—

7 are unpatentable under 35 U.S.C. § 103(a).

UBER_00000808
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L. BACKGROUND

A. The 619 Patent

The *619 patent was filed on June 10, 1997, and it relates to “[a]n

automated vehicle dispatch and payment honoring system” and method.

Ex. 1001, [22], [54]. Figure 1 of the ’619 patent is reproduced below.
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Figure 1 of the *619 patent depicts a schematic view of the flowchart

of the vehicle request, or “Taxilink” software, as executed by the computer

and hardware components of the vehicle dispatch and payment honoring

system. Id. at 2:60—63. Within the system, “a computerized system which

enables customers to select a transportation company, in this example a taxi

Page 415 of 597
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company, from a menu of all permitted and participating companies.” Id. at
2:26-29. “The user can choose a desired destination and enter the number
of passengers travelling.” Id. at 2:29-30. “The system will then display the
approximate fare along with forms of payment honored by the taxi company
selected.” Id. at 2:31-33. “Specialized software enables a customer to make
any changes prior to the selection being dispatched as a request for service.”
Id. at 2:33-35. “The system uses a telecommunication or satellite link to
relay the request to the dispatcher while a receipt for the operation is
printed.” Id. at 2:35-37. “The system improves foreign customer service by
offering multi-lingual instructions along with provisions for advertising.”
1d. at 2:37-40.
B. Hlustrative Claim 1

Claim 1, the only independent claim of the *619 patent, is illustrative

of the claims at issue:

1. A method as implemented on a computer system for
use by a consumer, said method for delivering instructional
messages to said consumer regarding private transportation
companies and estimated costs for hiring said transportation
company for transporting said consumer to listed destinations
and further providing an automated taxi dispatch and payment
honoring system, said method comprising the steps of:

(1) displaying a list of authorized transportation
companies for selection by the operator of the computer;

2)  prompting the consumer to insert the amount of
passengers to be traveling in the transportation vehicle;

(3)  graphically illustrating destination locations;

UBER_00000810
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(4) displaying the approximate fare for the number of
passengers promoted [sic, prompted] to a selected destination
and types of payment options honored by said selected company;

(5) initiating a dispatch call for an available taxi from
said selected taxi company;

(6) estimate the approximate arrival time for said
dispatched taxi.

Ex. 1001, 6:20-40.
C. References Relied Upon

Petitioner relies on the following references.

Penzias US 5,604,676 Feb. 18, 1997 Ex. 1003
Clagett US 5,218,633 June §, 1993 Ex. 1004
Nimura US 5,231,584 July 27, 1993 Ex. 1005
Behr US 5,543,789 Aug. 6, 1996 Ex. 1006

D. Instituted Grounds of Unpatentability
We instituted this trial as to claims 1-7 of the 619 patent on the

following grounds. Dec. on Inst. 19-20.

. References | Basis
Penzias, Clagett, and Nimura § 103(a) 1 and 7
Penzias, Clagett, Nimura, and Behr | § 103(a) 2-6

E. Related Proceedings
The parties indicate that the 619 patent was the subject of patent-
infringement lawsuits brought by Patent Owner: Hailo Technologies, LLC
d/b/a Bring v. Uber Technologies, Inc., 2-17-cv-03028 (C.D. Cal. Apr. 21,
2017) (see Ex. 1014) and Hailo Technologies, LLC d/b/a Bring v. Lyft, Inc.,
2-17-cv-03031 (C.D. Cal. Apr. 21, 2017). Pet. 2; Paper 4, 1.

UBER_00000811
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II. ANALYSIS
A. Claim Construction

The ’619 patent expired on June 10, 2017. Ex. 1001, [22]; Pet. 3, 7.
“[TThe Board’s review of the claims of an expired patent is similar to that of
a district court’s review.” In re Rambus Inc., 694 F.3d 42, 46 (Fed. Cir.
2012) (internal citations omitted). Thus, we construe the claims in
accordance with their ordinary and customary meanings, as would have been
understood by a person of ordinary skill in the art, in the context of the
specification, prosecution history, and any extrinsic evidence, if in evidence.
See generally Phillips v. AWH Corp., 415 F.3d 1303, 1312-13 (Fed. Cir.
2005) (en banc).

In the Decision on Institution, we made certain preliminary
constructions. See Dec. 5-6. We consider the claim construction issues
anew in light of the full record developed during the trial. We note that only
those claim terms that are in controversy need to be construed, and only to
the extent necessary to resolve the controversy. See Nidec Motor Corp. v.
Zhongshan Broad Ocean Motor Co., 868 F.3d 1013, 1017 (Fed. Cir. 2017)
(quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803
(Fed. Cir. 1999)).

Petitioner contends that “the plain and ordinary meaning is sufficient
for transportation companies.” Tr. 11-12. Petitioner further contends:
“Transportation companies is any vehicle for hire.” Tr. 12. Further,
Petitioner proffers discussions on the interpretation of claim term

“transportation companies” regarding its plain and ordinary meaning as the

UBER_00000812
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term relates to Penzias based upon preliminary interpretations in the
complaints filed against the “Uber” or “Lyft” companies.! Tr. 12.

We make no specific findings with respect to whether the drivers for
either the “Uber” or “Lyft” companies are each individually within a single
company or multiple companies based upon their companies’ umbrella
structures and because Petitioner has not set forth any ground which requires
any factual findings on this matter.

With regard to the appropriate interpretation of the claim term

“transportation companies,” we find that Figure 1 of the *619 patent shows a

! Dialogue at oral hearing regarding ordinary meaning of

“transportation companies’:

JUDGE BOUCHER: So, under that construction then, is
a taxi company multiple transportation companies because it has
multiple vehicles for hire?

MR. BOWSER: Yes; according to -- one taxi company
includes multiple different cars, and they would correspond to
transportation companies; and what we’re going to do is also
address how the term, transportation companies is used in the
claim, also how it was used in the prosecution history. And what
I can tell you here --

JUDGE BOUCHER: It seems unlikely to me that
someone would ascribe a plain and ordinary meaning to
transportation company such that a taxi company would be
equivalent to multiple transportation companies.

MR. BOWSER: Well, a transportation company -- one
taxi company -- is conceivably one private company that has
multiple different drivers; and what we’re going to discuss with
respect to Penzias is multi-passenger vehicles like that; and also
how the Clagett reference teaches multiple taxi companies, so
that the user can select from one taxi company from a number of
different taxi companies.

Tr. 12.

UBER_00000813
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flowchart in which a user selects one of the plural companies at step 300.
The corresponding disclosure states, “all authorized taxi companies would
appear along with other information and/or advertisements.” On the
following screen, the user will “Select a Company” 300 which will service
the request. See Ex. 1001, 3:58-62. Additionally, the *619 patent discloses
that “[t]he present invention embodies a computerized system which enables
customers to select a transportation company, in this example a taxi
company, from a menu of all permitted and participating companies.” Id. at
2:26-29.

Based on our review of the Specification of the 619 patent, we
determine that the claim term “transportation companies” should be
accorded its plain and ordinary meaning. That is, we construe “company” as
a “commercial business.” THE OXFORD DESK DICTIONARY AND
THESAURUS, 146 (American ed. 1997) Ex. 3001. For a “transportation
company,” the commercial business would be transportation services. We
further clarify that “transportation companies” requires plural companies.

We also find the plain and ordinary meaning of “taxi: ... also taxicab”
is an “automobile licensed for hire and usu. with a meter.” THE OXFORD

DESK DICTIONARY AND THESAURUS, 822 (American ed. 1997) Ex. 3001.

B. Asserted Grounds of Unpatentability
1. Legal Principles
To prevail in challenging Patent Owner’s claims, Petitioner must

demonstrate by a preponderance of the evidence that the claims are

unpatentable. 35 U.S.C. § 316(e); 37 C.F.R. § 42.1(d). “In an [inter partes
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review], the petitioner has the burden from the onset to show with
particularity why the patent it challenges is unpatentable.” Harmonic Inc. v.
Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed. Cir. 2016) (citing 35 U.S.C.
§ 312(a)(3) (requiring inter partes review petitions to identify “with
particularity . . . the evidence that supports the grounds for the challenge to
each claim”)). This burden of persuasion remains with Petitioner, except in
limited circumstances not present here. See Dynamic Drinkware, LLC v.
Nat’l Graphics, Inc., 800 F.3d 1375, 1378 (Fed. Cir. 2015) (citing Tech.
Licensing Corp. v. Videotek, Inc., 545 F.3d 1316, 132627 (Fed. Cir. 2008))
(discussing the burden of proof in inter partes review).

A claim is unpatentable under 35 U.S.C. § 103(a) if the differences
between the claimed subject matter and the prior art are such that the subject
matter, as a whole, would have been obvious at the time of the invention to a
person having ordinary skill in the art. KSR Int’l Co. v. Teleflex Inc., 550
U.S. 398, 406 (2007). The question of obviousness is resolved on the basis
of underlying factual determinations including: (1) the scope and content of
the prior art; (2) any differences between the claimed subject matter and the
prior art; (3) the level of ordinary skill in the art; and (4) objective evidence
of non-obviousness, if in evidence. Graham v. John Deere Co., 383 U.S. 1,
17-18 (1966).

Additionally, the obviousness inquiry typically requires an analysis of
“whether there was an apparent reason to combine the known elements in
the fashion claimed by the patent at issue.” KSR, 550 U.S. at 418 (citing /n
re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006) (requiring “articulated
reasoning with some rational underpinning to support the legal conclusion of

obviousness™)); see In re Warsaw Orthopedic, Inc., 832 F.3d 1327, 1333
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(Fed. Cir. 2016) (citing DyStar Textilfarben GmbH & Co. Deutschland KG
v. C. H. Patrick Co., 464 F.3d 1356, 1360 (Fed. Cir. 2006)).

We analyze the challenges presented in the Petition in accordance
with the above-stated principles weighing the totality of the evidence and
arguments presented in the proceeding.

2. Level of Ordinary Skill in the Art

In determining the level of ordinary skill in the art, various factors
may be considered, including the “type of problems encountered in the art;
prior art solutions to those problems; rapidity with which innovations are
made; sophistication of the technology; and educational level of active
workers in the field.” In re GPAC, Inc., 57 F.3d 1573, 1579 (Fed. Cir. 1995)
(quoting Custom Accessories, Inc. v. Jeffrey-Allan Indus., Inc., 807 F.2d
955, 962 (Fed. Cir. 1986)). “[O]ne or more factors may predominate.” /d.

Petitioner asserts a person of ordinary skill in the art (“POSA”) at the
time of the alleged invention of the 619 patent would have had at least a
Bachelor of Science degree in electrical engineering, or equivalent thereof,
with a good working knowledge of computer programming. Pet. 7.

Patent Owner proffers a different level of ordinary skill in the art than
Petitioner has proffered. PO Resp. 20. Patent Owner proffers

[i]nstead, a [person having ordinary skill in the art] would be
someone having a similar background and body of experience
as Mr. Paredes did in 1997, and thus have years of experience
in user experience (UX) design and optimization, with enough
computer programming experience and exposure to the
business of taxi cab dispatching to understand the challenges
needed to integrate disparate and unstandardized systems
between VFH marketplace competitors. See [Ex. 2001], 99 17-
19.

Id. at21.

10
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Although there are slight differences between the definitions proffered
by Petitioner and Patent Owner, the parties agreed that there is no
meaningful distinction between them that would change the analysis in this
proceeding. See Tr. 26-27. We agree and also find that both definitions are
consistent with the level of ordinary skill in the art reflected by the prior art
of record—namely, Penzias. See Okajima v. Bourdeau, 261 F.3d 1350,
1355 (Fed. Cir. 2001); GPAC, 57 F.3d at 1579; In re Oelrich, 579 F.2d 86,
91 (CCPA 1978).

We adopt Petitioner’s articulation of the level of ordinary skill in the
art for purposes of this Decision, but our conclusion would not differ if we

were to accept Patent Owner’s articulation. See Pet. 7.

3. Scope and Content of the Prior Art
a. Penzias
Penzias relates to “transportation systems generally, and, more
specifically, to a door-to-door transportation system for coordinating the
provision of rides to people in lieu of their using their own personal cars or

other individual means of transportation.” Ex. 1003, 1:6-10.

11

UBER_00000817
Page 423 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-9 Filed 10/06/22 Page 13 of 36

IPR2017-01865
Patent 5,973,619

Figures 1 and 2 of Penzias are reproduced below.
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Figures 1 and 2 together show an exemplary architecture of the
overall system of Penzias. Ex. 1003, 2:36-41. Penzias uses multi-passenger
vehicles, such as vans that are monitored and rerouted as passengers are
added. A consumer requests a ride by specifying a) a pick-up location and
b) the destination and, optionally, c¢) a desired time of arrival and d) the
number of people. Id. at 1:45-50. Then, a suitable “path” to the destination
is determined. Id. As shown above, the request of customer 150 is
communicated to customer PT agent 151 using a conventionally available
communication medium 186, e.g., telephone lines, or data networks, via a
customer interface. /d. at 5:56-59. Customer PT agent 151 is a logical

process that interfaces with customer 150 to receive the customer’s ride
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request and relay that ride request in a form compatible with personal
transport server 101. Id. at 5:52-56; see Pet. 9.

Personal transport server 101 controls overall operation of the
personal transport service. Ex. 1003, 3:44-46. Personal transport server
dispatches vehicles in response to customer requests for rides and
coordinates communication among the other units of the personal transport
service. Id. at 3:46-49. Routing unit 110 has router server 111, which
receives a layout of the roads in the area from map server 113 by accessing
information stored in maps database 119. Id. at 2:60-62. Router server 111
also receives from vehicle tracking server 117 the position, and optionally
the direction, of each of the vehicles. /d. at 3:7-9; see Pet. 9.

Upon receipt of paths from routing unit 110, personal transport server
101 submits the paths to accounting unit 130. Ex. 1003, 4:11-13.
“Accounting unit 130 returns to personal transport server 101 a price for
each path.” Id. at 4:13—14. “Personal transport server 101 relays the paths
and their corresponding prices back to the customer over the same
connection over which it had received the request from the customer.” /d. at
4:14—-17. “The customer then chooses a desired path which is relayed to
personal transport server 101.” Id. at 4:18—-19. Personal transport server 101
adds the selected path to its representation of the scheduled paths. Id. at
4:19-21. Confirmation of the selected path may be supplied to the
customer. /d. at 4:20— 21, 6:62-63; see Pet. 9-10.

Accounting unit 130 includes fare server 131 connected to rates
database 137. Ex. 1003, 4:62-63. Fare server 131 computes the fares for
each path supplied by personal transport server 101. /d. at 4:62—64.

13
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Accounting unit 130 also includes account server 133 connected to accounts
database 139. Id. at 5:3—5. Account server 133 is responsible for billing a
passenger after completing a ride. /d. at 5:3—4. Account server 133 may be
connected to credit services 138, e.g., commercial credit card databases or
telephone customer databases. /d. at 5:9—-6:1 (not including Table 1); see
Pet. 9-10.

The functions of personal transport server 101, routing unit 110, and
accounting unit 130 are implemented by various computers as shown in
Figure 4. Ex. 1003, 9:29—40. As shown in Figure 5, each of these
computers has communication interface 307 and display 309. See Pet.10.

The display of each computer enables a customer to enter the relevant
data and see the paths and their corresponding prices over the same
connection from which the request of the customer was received. Ex. 1003,
4:11-17. The display also enables a customer to select a desired path. /d. at
4:18-19. The consumer then pays for the selected path and receives
confirmation of the selected path via the display. /d. at 6:63—-67; Pet. 11.

b. Clagett

Clagett discloses a public pay telephone station. Ex. 1004, [57]. The
station may be used by a traveler or business person desiring taxi service in a
strange city. Id. at 7:19-21. The traveler may “call up the directory
information from the telephone network directory store 72” or insert a disk
containing geographic data relating to listed taxi services, which permits the
user to select a taxi company from those listed in the yellow page directory
information. Id. at 7:21-26, 47-50. The user may select a destination using
map information from the disk including nearby hotels, restaurants, fast food

establishments, etc. Id. at 7:40-42; see Pet. 11.
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Figure 1 of Clagett is reproduced below.
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FIG. 1

Figure 1 of Clagett shows a diagrammatic illustration of a public pay
telephone station constructed according to a preferred embodiment of the
Clagett invention. Ex. 1004, 3:26-28. Figure 1 shows exemplary public pay
station 10 with keyboard 14, a payment mechanism illustrated as coin or
card slot (or both) 16, display screen 18, and cursor control switches or
buttons 20. Id. at 3:46-53. The cursor buttons may be provided in the
conventional x-y or up-down, left-right form. /d. at 3:54-55. “The cursor
switch 20 allows the user to control the position of the screen graphics
cursor.” Id. at 5:27-28; see Pet. 12. By actuating the payment mechanism
of the public telephone station and inserting his/her disk containing directory
information, which includes the geography of a particular city, the user can
call up yellow page directory information for taxi service. Ex. 1004, 7:21—
26. “The display screen 18 and the cursor control switches or button 20
enable a traveler to select a taxi company from those displayed and listed

from an electronic database.” See Pet. 12-13; Ex. 1004, 7:19-42.
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c. Nimura

Figure 1 of Nimura is reproduced below.
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FIG. 1 of Nimura is a diagram of a navigation apparatus according to

one embodiment of the Nimura invention. Ex. 1005, 4:18-19. Figure 1 of
Nimura depicts input unit 1 with input means for departure point input 5 and
destination input 6. /d. at 5:33—39. Destination list 12 is stored in memory
unit 4, which is in communication with central processing unit (“CPU”) 2

and display unit 3. Id. at 5:33-62; see Pet. 14.
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Figure 11c¢ of Nimura is reproduced below.

PR E A

Fi G ! ‘ ( : ) o CASRSMIYERA T | patacE
=S1G e | e
] GARDEN |

WANZER
TEMPLE |
OBy W,
P UY

GIMKARY
TEMFLE

Figure 11c of Nimura shows the confirmation provided to a user after
selecting an option from the sightseeing genre. Ex. 1005, 8:29-34; see Pet.
15.

Figures 11a—c of Nimura depict a touch panel for selecting a
destination genre, reviewing listed destinations, selecting a particular
destination, and viewing confirmation of the selection. Ex. 1005, 3:64-4:15.
The listed destination genres in Figure 11a include sightseeing, lodgings,
dining, and souvenirs. /d. at 3:64-4:15. These destinations are displayed in
a color indicating that they are selectable items, and a desired genre is

selected by touch-panel input. /d.; see Pet. 14.

4. Obviousness over Penzias, Clagett, and Nimura

Petitioner challenges claims 1 and 7 as unpatentable under 35 U.S.C.
§ 103(a) over the combination of Penzias, Clagett, and Nimura. Pet. 8-32.

Patent Owner and Petitioner have both argued that we should apply
the plain and ordinary meaning to the claim terminology “transportation
companies” based upon how a person of ordinary skill in the art would have

understood that term in light of the Specification and prosecution history.
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a. First Alternative

We find that Penzias does not teach or suggest multiple transportation
entities/companies, but merely teaches and suggests a user interface for a
single transportation company with multiple multi-passenger vans having
multiple paths, which we find provides a user interface for only this single
transportation company.

Petitioner contends that the phrase “private transportation companies”
is only used in the preamble and does not appear anywhere else in the claims
or Specification. Pet. 17. Petitioner further contends that, in the prosecution
history, the phrase “private transportation companies” was added to the
preamble in a Response filed on May 13, 1999 (1999 Response”). /d.
(citing Ex. 1002, 49). Petitioner argues that, in the remarks of the 1999
Response, it was stated that “Applicant’s invention is directed, to a computer
system for [selection] of private transportation companies such as taxis.” /d.
(quoting Ex. 1002, 50). Petitioner further argues that, based on this
assertion, the phrase “private transportation companies” in the challenged
claims includes taxis. Pet. 17. We find Petitioner’s assertion unavailing
because it does not address the plural “[transportation] companies.”

In the First Alternative, Petitioner’s expert, Mr. Andrews, proffers that
the vehicles in the system of Penzias “may” represent different
transportation companies such that the paths in Penzias are offered by more
than one transportation company to provide competition and quicker
response times. Pet. 17; Ex. 1012, 99 47-51.

We find that Penzias is limited to a single company based on the
disclosed level of control of the routes and the control of drivers of the

multi-passenger vehicles. Moreover, Petitioner has provided insufficient
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evidence to the contrary. As we explained in our claim construction section

above, the plain and ordinary meaning of the claim term “transportation

companies” requires multiple companies, and Petitioner has provided

insufficient evidence that Penzias discloses, teaches, or suggests an interface

for selection from multiple transportation companies in a list.

During oral argument, Petitioner contended Penzias teaches or

suggests plural transportation companies. Tr. 17-18.

equating to multiple transportation companies, Petitioner’s representative

When questioned regarding the interpretation of multiple paths as

identified the end of paragraph 119 of Mr. Andrews’ declaration. Tr. 19; see
Ex. 1012.

The relevant part of Mr. Andrews’ declaration states:

The set of multipassenger vehicles in Penzias could include some
drivers representing the same transportation companies or some
could operate a company as the sole owner such as “Joe’s taxi
company LLC.” One of ordinary skill in the art designing a
system such as that disclosed in Penzias would be motivated to
provide options from different transportation companies, at least
because Penzias provides the cost for each route, and competition
between various transportation companies enhances the
offerings based on cost, allows comparison shopping, and
generally gives greater freedom to consumers interfacing with
taxi services. Based on at least these factors, one of ordinary skill
in the art would have been motivated to enable the paths in
Penzias to be associated with multiple transportation companies.

Ex. 1012, 9 119 (emphases added). Additionally, Mr. Andrews states:

Page 433 of 597

A path in Penzias may also involve transfers with multiple rides
in different multi-passenger vehicles such that a path is not
necessarily provided by a single specific transportation
company, but could represent several.
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1d. 9 120 (emphasis added).

We find Mr. Andrew’s supporting testimony to be based upon
speculation and conjecture. While Mr. Andrews speculates that the multiple
paths “could represent” several transportation companies, Mr. Andrews
provides no evidence to support a finding that Penzias teaches or suggests a
user interface for the multiple transportation companies. Consequently, we
do not credit Mr. Andrews’ testimony in this regard because it is not
supported by the disclosure in Penzias. See 37 C.F.R. § 42.65(a) (“Expert
testimony that does not disclose the underlying facts or data on which the
opinion is based in entitled to little or no weight.”).

We have reviewed Petitioner’s analysis, which is rebutted by Patent
Owner, and we conclude that the First Alternative based upon the teachings
of Penzias alone for the claimed multiple “transportation companies” is
deficient because Petitioner has not shown that Penzias teaches or suggests
multiple “transportation companies,” but merely shows multiple routes by
different drivers of multi-passenger vans all controlled by a single
transportation company. As a result, Penzias does not teach or suggest
“displaying a list of authorized transportation companies for selection by the
operator of the computer,” where the user selects a desired company,
followed by displaying the proximate fare for the selected location and
payment options honored by the selected company, and then initiating a
dispatch call for available taxi from the selected company, as required by the
method of independent claim 1. We find that Penzias only provides a
process for a single “transportation company” and does not provide any
teaching or suggestion to expand the user interface and process for multiple

“transportation companies.”

22

UBER_00000828
Page 434 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-9 Filed 10/06/22 Page 24 of 36

IPR2017-01865
Patent 5,973,619

b. Second Alternative

In the Petitioner’s Second Alternative, Petitioner relies upon Clagett
to teach and suggest multiple transportation companies and a user interface
thereto.

In the Second Alternative, Petitioner’s expert, Mr. Andrews, contends
that, to the extent Penzias 1s not considered to disclose private transportation
companies, Clagett discloses a system permitting “a traveler or business
person desiring taxi service in a strange city” to select an option from the
taxi companies in a city as listed in a yellow page directory. Pet. 17; see Ex.
1004, 7:20-25; Ex. 1012, 9 79.

In Clagett, a microprocessor may identify a taxi company capable of
rendering prompt service to the location of the particular telephone station.
Ex. 1004, 7:30-33. However, Clagett indicates a user selects a taxi
company from those listed in a yellow page directory with a program
actuated cursor and then presses a button to actuate an auto-dialer to initiate
a call to the designated taxi company for dispatch of a taxi to the telephone
station. /d. at 7:33-38.

Petitioner contends a POSA would have been motivated to enable the
paths in Penzias to be associated with various taxi companies, as taught by
Clagett, because the taxi companies provide security and the resulting
competition yields better prices and response times. Pet. 17-18; see Ex.
1012, 99 160-162.

Additionally, Petitioner contends a POSA would have been further
motivated to modify the combination of Penzias and Clagett with the

teachings of Nimura to enable a consumer to select from listed destinations
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and to receive messages about the listed destinations, such as confirmation
of the selected destination as shown in Figure 11c of Nimura. Pet. 18, 32;
see Ex. 1012, 99 125-127, 161. Figures 11a—b of Nimura depict a touch
panel enabling a user to select a genre and then a particular destination from
listed destinations. Pet. 18; see Ex. 1012, 99 125-127.

In the Patent Owner Response, Patent Owner proffers:

A caller using the Clagett phone can automatically dial
the number of a locally-selected taxi company — from a digital
list of companies listed on the phone’s display to arrange for a
pickup at that phone’s recorded location. See EX1004 7:19-40.
There is no way to digitally specify number of riders,
destination locations, or receive approximate fares for a trip
between that phone and the destination location. See id. Where
Clagett discloses that “[t]his same methodology may be utilized
for the purpose for selecting nearby hotels, restaurants, fast
food establishments, etc.”, the specification is referring to the
caller’s ability to select from a list of local establishments, and
call them to discuss matters related to their business. The
specification does not disclose conveying the system allowing
for the selection of hotels or restaurants to a particular taxi
dispatcher. Finally, using the “payment mechanism” does not
result in a payment to the contacted taxi service, but instead is a
required prerequisite for using the phone at all, much like the

payment of a nick[el], dime, or quarter for using a standard pay
phone for a telephone call. See EX1004, 7:22-25.

PO Resp. 15-16.

Although we agree with Petitioner that information for telephonically
calling multiple companies is displayed in a list to the user on the telephone,
Petitioner has not identified how Clagett provides further disclosure of
additional user interaction steps beyond verbal communications with a

selected company that is “auto-dialed.” Petitioner has not identified any
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additional user interface steps taught by Clagett that would permit a user to
obtain transportation services by a means other than via traditional voice-
based telephone communication. Consequently, the combination of Penzias
and Clagett would not teach or suggest the additional computer interface
functionality required by independent claim 1. As a result, Petitioner has not
explained sufficiently how the combination of Penzias and Clagett (in view
of Nimura) would teach or suggest the claimed:

[a] method as implemented on a computer system for use by a
consumer, said method for delivering instructional messages to
said consumer regarding private transportation companies and
estimated costs for hiring said transportation company for
transporting said consumer to listed destinations and further
providing an automated taxi dispatch and payment honoring
system.

Ex. 1001, 6:20-26.

Additionally, we find the selection step in the combination of the
Penzias and Clagett would merely teach or suggest providing a user interface
for a single transportation company. But, we cannot agree with Petitioner
that the combination would suggest to one of ordinary skill in the art at the
time of the invention in 1997 to provide an interface to multiple
transportation companies, thereby allowing the user to select between
multiple companies and then provide corresponding further user interface for
the selected company which would continue the process of initiating
dispatch for the selected company and providing an estimate of approximate
arrival time of the dispatched taxi for the selected company (vehicle for
hire). Consequently, Petitioner has not shown that Clagett teaches or

suggests any additional functionality for interfacing to the user. Petitioner

25

UBER_00000831
Page 437 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-9 Filed 10/06/22 Page 27 of 36

IPR2017-01865

Patent 5,973,619

relies upon Clagett for the displaying of a list of authorized transportation
companies for selection by an operator of computer, but Clagett merely
teaches a telephone interface for multiple taxi companies, and Petitioner
provides no teaching or suggestion in Clagett of subsequent underlying
process steps beyond the traditional verbal dialogue with a telephone
operator at any selected taxi company.

Although Penzias may teach or suggest some of the method steps of
independent claim 1, Petitioner has not shown that Penzias teaches or
suggests to one of ordinary skill in the art (either as identified by Patent
Owner or Petitioner) how to combine the limited interface of Clagett with
the single interface of Penzias.

Petitioner’s proffered rationale for the motivation for the Second
Alternative 1s summarized in the Reply as follows:

Second, Petitioner showed that, based on the teachings of the
applied references, it would have been obvious to combine
Penzias, Clagett, and Nimura according to known methods to
yield predictable results. Pet., 31-32. The Petition provided
adequate reasoning based on rational underpinnings for why
one of ordinary skill in the art would have modified the asserted
prior art. Pet., 31-32 (citing Ex. 1012, 49 160-162); In re
Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006); KSR, 550 U.S. at
418. Accordingly, the Board should reject Patent Owner’s
erroneous problem-solution argument about why a POSA
would have combined the asserted references.

Reply 25-26. Again, we disagree with the Petitioner and find that the
proffered combination falls short of merely yielding predictable
results.

Petitioner has provided insufficient evidence that, at the time of

the invention in 1997, it would have been obvious to one of ordinary
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skill in the art to provide a user interface for multiple transportation
companies to deliver instructional messages to the consumer to allow
the consumer to select a desired company and provide the relevant
claimed information to ultimately dispatch a taxi/transportation
vehicle/vehicle for hire from the selected company.

We may speculate that, although the Clagett teaches a directory
of companies for a user to contact a single selected transportation
company, Clagett is silent as to how the single selected transportation
company would provide a user interface for any of the claimed steps
2—6 of independent claim 1. As a result, the combination of Penzias
with Clagett would provide a useful user interface system only for one
selectable transportation company. If the user selected any other
transportation company beyond the single transportation company as
taught by Penzias, there would be no computer implementable system
for the user to perform the method steps 2—-6, which effectively
negates the plural selectable [private; authorized] transportation
companies because the user interface would not perform steps 2—6 for
plural companies.

Neither Petitioner nor Patent Owner address, in detail, Nimura and
neither Petitioner nor Patent Owner has argued that Nimura would have
remedied this deficiency in the combination of Penzias and Clagett
identified above. Therefore, we need not address Petitioner’s reliance on
Nimura to teach certain aspects of independent claim 1 because Petitioner
does not contend Nimura cures the deficiencies in Petitioner’s reliance on

Penzias and Clagett to teach discussed aspects of independent claim 1.
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Therefore, we find that even if one of ordinary skill in the art would
have combined the teachings of Penzias and Clagett as argued by Petitioner
in the Petition, the combination would not have taught or suggested the
multiple “transportation companies” limitation. At most, we find the
combination of Clagett with Penzias would teach or suggest that, if a user
selected the single transportation company that has a computer user
interface, then the user could perform other than the plural companies
limitations of independent claim 1, but not if the user selected any other
transportation company. Additionally, Petitioner provides no persuasive
evidence as to how the computer user interface of Penzias could be loaded to
the pay telephone at the time of the invention beyond the memory disk,
which stores the phone directory. Nor does Petitioner provide any
persuasive evidence regarding the operating system and differences thereto
of Penzias to load and operate a computer user interface at the pay telephone
of Clagett, which Petitioner asserts teaches the additional method steps 2—6
required by independent claim 1. While one user may select a taxi company
from the phone book of Clagett, neither Clagett, Penzias, nor a combination
thereof teaches or suggests a user interface for multiple transportation
companies for the six (6) separate steps/functions recited in the language of
independent claim 1. Nor has Petitioner identified how POSA would have
modified the teachings of Penzias regarding a single user interface such that

it is applicable to a user interface for multiple “[transportation] companies.”
c. Prosecution History Argument

Petitioner proffers that the prosecution history of the 619 patent

mentions that multiple types of transportation services may be
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summoned/ordered. Tr. 24-25; Pet. 17 (citing Ex. 1012, §47-51) (“[T]he
invention could readily be used to summons any other type of transportation
service, including but not limited to shuttlebuses, limousines, private cars for
hire, city buses and other types of vehicles for hire.” (quoting Ex. 1001,
5:39-43)).

We determine the prosecution history provides no express information
to change the claim interpretation beyond the plain and ordinary meaning of
the claim limitations. As a result, irrespective of the level of skill in the art,
as identified by either the Petitioner or Patent Owner, we find the
combination of Penzias and Clagett does not account properly for the
multiple “transportation companies” limitation, as advanced by Petitioner in
the proffered ground based on obviousness.

Neither Petitioner nor Patent Owner have sufficiently addressed
Nimura as it relates to the above-noted deficiency with regards to the
multiple “transportation companies,” and, therefore, we need not address
Nimura beyond finding that Nimura does not remedy the above-noted

deficiency.

d. Unified Communications Arguments
Petitioner further argues:

For example, Patent Owner alleges the problem
surmounted by Mr. Parades was “the need for a unified
communication, dispatching, and payment honoring system.”
ld. at 8 [PO Reply, 8&-11]. But as laid out in the Petition,
Penzias disclosed such a unified system before Mr. Parades,
rendering such argument moot. Pet., 8-11.

What’s more, Patent Owner attempts to discredit the
testimony of Petitioner’s expert, Scott Andrews, via a newly

29

UBER_00000835
Page 441 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-9 Filed 10/06/22 Page 31 of 36

IPR2017-01865
Patent 5,973,619

proposed definition of the POSA. POR, 20-21. Even putting
aside that the Board considers relevant expert testimony
regardless of the level of skill, Trial Practice Guide Update, 3,
Patent Owner fails to provide a rational basis for excluding a
highly qualified, experienced electrical engineer, such as Mr.
Andrews. Those in glass houses should not throw stones: it is
the testimony of Mr. Parades that should be looked at askance
in light of his financial interest in the ‘619 Patent.

(Reply 3).

We disagree with Petitioner’s conclusion and do not find the argument
to be moot. Rather, we find that Penzias merely discloses a system for a
single transportation company with all its corresponding processing and
dispatching of vehicles for hire. Even in light of the proffered financial
interests of Mr. Paredes, Petitioner has not shown any teaching or suggestion
in Penzias, Clagett, and Nimura, either alone or in combination, to provide
the claimed “method as implemented on a computer system for use by a
consumer, said method for delivering instructional messages to said
consumer regarding private transportation companies and estimated costs for
hiring said transportation company for transporting said consumer to listed
destinations and further providing an automated taxi dispatch and payment
honoring system,” as recited in the language of independent claim 1.

At most, the combination of Clagett with Penzias, at the time of the
invention in 1997, would provide a listing of plural contacts for a user to
verbally discuss and verbally order dispatch of a taxi or vehicle for hire, but
this combination does not suggest the single computer user interface system
of Penzias is capable of providing multiple interfaces for separate
transportation companies or providing a single universal user interface for

multiple transportation companies.
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e. Temporal limitation argument

With respect to the Petitioner’s argument regarding the “payment
honoring system,” Petitioner contends that this limitation lacks a “temporal
limitation requiring prebilling and merely refers to a system for a customer
to pay a company providing a ride, such as by using a credit card.” Reply 7—
8 (citing Ex. 1001, 2:43, 4:39-40; Pet. 20).

Although we agree with Petitioner that independent claim 1 does not
set forth specific express temporal limitations, the express sequence of steps
of independent method claim 1 must be met by the combination of
teachings. We find the sequence of steps in independent claim 1 referring to
previous steps and system elements sets forth an inherent temporal sequence
in the claimed method. Claim 1 requires displaying a list of authorized
transportation companies for selection in step 1 and refers back to “said
selected company” and “said selected taxi company.” Consequently, the
prior art combination must teach or suggest:

(1) displaying a list of authorized transportation companies for
selection by the operator of the computer;

(2) prompting the consumer to insert the amount of passengers
to be traveling in the transportation vehicle;

(3) graphically illustrating destination locations;

(4) displaying the approximate fare for the number of
passengers promoted to a selected destination and types of
payment options honored by said selected company;

(5) initiating a dispatch call for an available taxi from said
selected taxi company;

(6) estimate the approximate arrival time for said dispatched
taxi.
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As aresult, Penzias alone does not provide the display of a list
of authorized transportation companies for selection and Clagett
merely provides a display of transportation companies’ contact
information, but does not provide any of the other claimed method
steps in the claimed sequence of steps. Therefore, the combination
does not teach or suggest the claimed method steps in the claimed

sequence of steps.

f. Long Felt Need Argument
With respect to Petitioner’s Reply to the Patent Owner’s long felt yet
unmet need in the industry by providing a vehicle for hire service that
enabled customers to “self serve,” we need not reach the long felt need
argument because we find the base combination to be insufficient to

establish obviousness, as discussed above. Reply 26-27.

g. Financial Interest Argument
Finally, Petitioner proffers that Mr. Paredes admitted that he
has a financial interest in the *619 patent and we should consider Mr.
Paredes financial interest and accord his testimony appropriate
weight. Reply 29.
We need not reach or evaluate the financial interest in the *619 Patent
because we find the base combination of Penzias, Clagett, and Nimura to be

insufficient to establish obviousness.
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h. Conclusion

We have reviewed Petitioner’s analysis, which is now rebutted on
this record, and conclude that Petitioner lacks teachings or suggestions for
the recited limitations regarding the multiple “transportation companies” and
selection of a single transportation company and the continuation of the
method steps 2—6 recited in independent claim 1. Although Petitioner sets
forth a line of reasoning for the proffered combination relying on the three
prior art references and Mr. Andrews’s testimony, Petitioner has not shown,
by a preponderance of the evidence, that the prior art references, individually
or in combination, teach or suggest the subject matter of independent claim
1.

By virtue of its dependency, dependent claim 7 includes all the
limitations of independent claim 1. As we explain above, we found
Petitioner’s proffered combination to be insufficient to show unpatentability
of independent claim 1. As a result, Petitioner’s same combination does not
evidence the unpatentability of dependent claim 7.

Accordingly, we conclude that Petitioner has not demonstrated, by a
preponderance of the evidence, that claims 1 and 7 are unpatentable under

35 U.S.C. § 103(a) over the combination of Penzias, Clagett, and Nimura.

5. Obviousness over Penzias, Clagett, Nimura, and Behr
Petitioner challenges dependent claims 2—6 as unpatentable under 35
U.S.C. § 103(a) over the combination of Penzias, Clagett, Nimura, and Behr.
Pet. 32-44.
We find Petitioner has not identified how Behr remedies the

deficiency in Petitioner’s arguments and evidence of obviousness in the base
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combination of Penzias in view of Clagett and Nimura. For the same
reasons discussed above, those arguments are not persuasive to dependent
claims 2—-6. Therefore, Petitioner has not demonstrated that the subject
matter of claims 2—6 would have been obvious to one of ordinary skill in the
art at the time of the invention based upon the combination of Penzias,
Clagett, Nimura, and Behr.

Accordingly, we conclude that Petitioner has not demonstrated, by a
preponderance of the evidence, that claims 2—6 are unpatentable under 35

U.S.C. § 103(a) over the combination of Penzias, Clagett, Nimura, and Behr.

IV. ORDER
In consideration of the foregoing, it is hereby:
ORDERED that, based on a preponderance of the evidence, claims 1—
7 of the 619 patent have not been shown to be unpatentable;
FURTHER ORDERED that, because this is a Final Written Decision,
parties to this proceeding seeking judicial review of our decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.

34

UBER_00000840
Page 446 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-9 Filed 10/06/22 Page 36 of 36

Page 447 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-10 Filed 10/06/22 Page 1 of 8

Exhibit 9

Page 448 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-10 Filed 10/06/22 Page 2 of 8

HowStuffWorks [ Auto /7 Aulp Basics

ork

How Taxi Meters

By: Jamie Page Dealon

Most cab riders rely on the meter to
determine the fare, but don't give a
thought to how the meter actually works.
SISTOCKPHOTOCOMEYE CAPTURE

If you live in an urban area and frequently use a taxi, you know that dealing with taxi
cabs means dealing with a lot of variables. Every time you go for a cab, you have to
wonder if the driver will know the best route, if he'll be chatty, if he'll be a safe driver and
most importantly, if you'll be able to get a cab at all. As anyone who's ever tried to hail a

cab in the rain can tell you, traveling by taxi can sometimes feel like a crap shoot.

But, with all the variables you expect to encounter in a cab, one that most people don't

give a thought to is the taxi meter. That little box next to the driver is supposed to be an
impartial arbiter of time, distance and cost -- making sure that neither you nor the driver
gets ripped off. Most cab riders rely on the meter to determine the fare, but don't give a

thought to how the meter actually works.

UBER_00001225
Page 449 of 597 UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-10 Filed 10/06/22 Page 3 of 8
Understanding how taxi meters works can help put your mind at ease when you take a
cab. That's especially true if you travel to cities that you're unfamiliar with. When you
travel, a cab driver can be an impromptu tour guide, taking you to local spots that the
guide books and most tourists miss. On the other hand, travelers can also feel at the
mercy of a cab driver. Knowing how a taxi meter and taxi fares work can help you be
your own advocate to make sure that you and the taxi cab driver are treated fairly. Plus,
if you know how a taxi meter works, you'll have a nice nugget of information to get a

conversation with your driver rolling.

Keep reading to learn how a taxi meter determines your cab fare.

Measuring Distance and Time

All taxi meters measure the distance a
cab covers, plus any time spent waiting.
SASTOCKPHOTO COMUEREMY
EDWARDSE

To put it simply, taxi meters measure distance and time. They then convert those
measurements into a fare. Taxi fares are set by the area the taxi cab operates in -- in
other words, it might cost more to travel the same distance or time in one city than it
does in another. Fares may also change based on how many people are in the taxi, if the
driver has to help you with your bags and if the taxi has to cross state or municipal lines
to get you where you're going.
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No matter where they operate, however, all taxi meters measure the distance a cab

covers, plus any time spent waiting. That way, the driver gets compensated for time, so
they don't lose out on money just because they're stuck in iraffic. It's also why a cab ride
from point A to point B may cost you more when there's traffic than when there’s not,
even if the distance covered is the same.

A taxi meter uses electric pulses to measure both distance and tirri. To get the distance
traveled, the meter relies on a sensor attached to the cab's transmission. The sensor
sends an electric pulse to the meter every time the cab travels a given distance. Inside
the meter itself is a timer that sends out a pulse when a set amount of time passes.
Pulses come from either sensor at intervals that are smaller than the fare interval. For
example, a cab might charge you based on every 100 yards (91.4 meters) of travel, but
the distance meter will pulse at each yard (0.9 meters). When the meter gets 100 pulses,

it adds to the amount of the fare.

Here's an example of fares from New York City. Just hailing a cab and getting in will cost
you $2.50. For every fifth of a mile (0.3 kilometers) you travel, 40 cents is added to the
fare (a fifth of a mile is four city blocks). For every minute the cab sits without moving,

another 40 cents gets added to the fare.

Real traffic conditions aren't that simple, however. In a typical New York cab ride, you'll
deal with stop-and-go traffic. To deal with stop-and-go traffic, meters merge calculations
from both the time and the distance sensors, counting whichever pulse -- time or
distance -- arrives first. Remember, the pulses come more often than the actual distance
or wait time. So, if you wait 30 seconds in traffic and then cover two blocks in New York
City, the taxi meter will merge the two and add 40 cents to the fare: 20 cents for the

distance traveled and 20 cents for the time spent waiting.

Common Fares
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Some areas have other surcharges that
are added to your time and distance
charges. The cab driver enters those
additional fares on the meter.
SISTOCKPHOTO. COM/GRAEME
PURDY

No matter what, you know you're going to get charged for the tiivi& you spend in a cab
and the distance you travel; however, some areas have other fares that are added to
your time and distance charges. The cab driver enters those fares on the meter itself.

The most common fare type is a simple pickup fee. In the New York City example we
mentioned on the previous page, it costs $2.50 just to get into a cab. If you get a cab in
New York between 4 and 8 p.m., you'll get charged an additional peak-hour surcharge of
$1.00. After 8 p.m., there's a night surcharge of 50 cents. Plus, the passenger is

responsible for any tolls, and there's a 50-cent sales tax on each cab ride.

Most municipalities only cover fares within their limits. Generally speaking, if you ask a
cab to leave city limits, you get charged a different set of fares. For example, if you catch
a cab in New York to go to Newark Airport, you get charged a Rate Code 3: the normal
time and distance traveled rate, plus a surcharge of $15. If you take a cab from New
York City to Westchester or Nassau Counties, the portion of the trip that's within those
counties costs twice as much as the rate in the city. It's 80 cents for every fifth of a mile
(0.3 kilometers) or minute of waiting time. New York cabs don't charge for additional
passengers, but cabs in Washington D.C. do - it's $1.50 for an additional passenger.

D.C. cabs also charge 50 cents if the driver has to help you with more than one bag.
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Most cities require cabs to have all fares posted in the cab, so you can have a good idea
of what you should be charged. Of course, that doesn't always stop a very few
unscrupulous drivers from trying to take advantage of passengers, particularly if the

passengers don't know the area well.

Taxi Meters and Scams

You can protect yourself from scams by
knowing the fare codes for the city you're
in and making sure the driver is using the
right one.

SASTOCKPHOTO COMPHILIP LANGE

One of the advantages of taxi meters is that they provide an accurate measure of what
the fare should be. However, that doesn't mean that there aren't ways for taxi drivers to
take advantage of their passengers. While the vast majority of cab drivers would never
take advantage of a passenger, it pays to be on your guard in case you encounter one of
the few drivers who would.

A common taxi driver scar is to get more money from a fare by taking the long way.
While that sometimes means taking a less-than-direct route, in egregious cases it can
mean driving passengers around in circles. This type of scam usually only works on
people who are unfamiliar with the city they're in. If you're traveling, keep a m# handy
and know the basics of the most direct route for where you want to go. You can even
download smariphone apps that calculate the most direct route and let you know what

the fare should be.
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While taking the long way is a low-tech scam, drivers can also take advantage of
passengers by adding surcharges or changing the fare type to one that costs more.
Remember how fares that take the cab into Westchester and Nassau Counties from New
York City cost double the rate of travel within the city? Fares within the city are Fare
Code 1; drivers set the fare code when they pick up passengers. In 2010, New York City
officials found that cab drivers had been charging the Nassau and Westchester fare
rates for fares in the city by entering Fare Code 4, which tells the meter to calculate the
fare at twice the rate for travel within the city. You can protect yourself from scam like this
by knowing the fare codes for the city you're in and making sure the driver is using the
right one. Fare codes should be posted in the cab. If you feel like the driver is using the
wrong code, get their license information (which should also be posted in the cab) and

report them to their city's taxi commission.

Taxi meters use objective measures to protect drivers and passengers. As long as you
pay attention to the meter and know your rights, there's no reason to worry that your next

cab ride will be anything less than wonderful — assuming, that is, you can find one.

Lots More Information

Related Articles
o & Scams Foolish Tourists Always Fall For
o How Pet Travel Services Work
o How Odometers Work
o How Spesdomesters Work
o How Alr Taxis Wil Work
o Do red-light cameras save lives?
o Wil there be a new kind of taxdcab in the fulure?

o In texting while driving really worse than drunk driving?

More Great Links
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o  World Taxdmeter

o Taximeler iPhone App
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[57] ABSTRACT

An electronic trip meter for an automotive vehicle
comprises an up-down counter, a memory circuit, an
adder-subtractor, a display circuit, and other auxiliary
circuits. The up-down counter produces a signal indica-
tive of a remaining distance to a goal by subtracting an
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tween two points for displaying the remaining distance
by the display circuit. When the vehicle reaches the
goal, the adder-subtractor produces a signal indicative
of the actually travelled distance in accordance with the
output signals of the up-down counter and the memory
circuit in which the preset distance is stored. The adder-
subtractor output signal is then fed to the up-down
counter for displaying the actual distance between the
two points and to the memory circuit for correcting the
preset distance whereby a remaining distance to the
starting point in a return trip is easily and accurately
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1

ELECTRONIC TRIP METER FOR AN
AUTOMOTIVE VEHICLE

FIELD OF THE INVENTION

The present invention generally relates to a trip meter
for a motor vehicle. More particularly, the present in-
vention relates to an electronic trip meter.

BACKGROUND OF THE INVENTION

Generally conventional type of trip meters are of the
mechanical type. In such trip meters a mechanical
counter including a numeral display device is driven via
reduction gears by a drive shaft operatively connected
to the transmission or other mechanism of the vehicle.
When the driver of the vehicle intends to measure a
distance between two points he will drive between, the
driver resets the trip meter to zero so that the trip meter
will count over the distance travelled, from zero. The
trip meter is used not only for merely measuring the
travelled distance but also for estimating the remaining
distance to a goal or an objective point when the driver
is aware of the distance between the two points, i.e. the
starting point and the objective point. In order to ascer-
tain the remaining distance on the way to the objective
point the driver, however, must subtract the actually
travelled distance which is displayed from the known
distance by mental calculation.

For eliminating the inconvenience of such mental
calculations, a trip meter which displays the remaining
distance is desirable. Such a trip meter can be easily
imagined since it is possible to ascertain the remaining
distance by reducing a preset distance (numerals) in an
opposite manner thereby subtracting the actually trav-
elled distance from a preset distance. Although this type
of a trip meter is convenient while the actually travelled
distance does not exceed the preset distance, it is trou-
blesome for the driver to ascertain the actual distance
travelled if the distance exceeds the distance preset in
the meter since he must add the distance corresponding
to the excess to the preset distance. Moreover, if the
preset distance is radically different from the actually
travelled distance, the vehicle driver may not be able to
determine if the displayed distance indicates the remain-
ing distance or the excess of the distance. Therefore,
such a trip meter which displays only the remaining
distance cannot satisfy all of the present day driver
needs.

SUMMARY OF THE INVENTION

The present invention has been developed in order to
overcome the above mentioned drawbacks of the con-
ventional type trip meters.

According to the present invention an electronic trip
meter which comprises an up-down counter, a memory
circuit, an adder-subtractor, a display circuit and other
circuits such as a travelled distance sensing circuit and
logic gates, is provided. The up-down counter produces
a signal indicative of the difference between a distance
actually travelled by the vehicle and a preset distance so
that a remaining distance to an objective point of a
predetermined course or an ekcess distance over the
preset distance is obtained. The display circuit displays
a distance represented by the output signal of the up-
down counter. The display circuit further displays a
sign which indicates whether the distance displayed is
of the remaining distance or the excess distance in ac-
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cordance with the relationship between the actually
travelled distance and the preset distance.

The preset distance is stored in the memory circuit
while the adder-subtractor is responsive to the output
signals of the up-down counter and the memory circuit.
The adder-subtractor produces an output signal indica-
tive of an actually travelled distance. The adder-sub-
tractor output signal is then fed to the input of the up
down counter and the memory circuit so that the actu-
ally travelled distance between the starting point and
the objective point is displayed by the display circuit.
With this arrangement the stored signal indicative of the
known distance is taken place by the output signal of the
adder-subtractor indicative of an actual distance. The
actual distance may be utilized for a return trip or an-
other trip beyond the first objective point.

It is therefore, an object of the present invention to
provide an electronic trip meter for a vehicle in which
the remaining distance to be-travelled before reaching
an objective point is easily obtained.

Another object of the present invention is to provide
such a trip meter in which, when the distance actually
travelled is greater than the distance preset into the trip
meter, the excess distance is easily ascertained.

Further object of the present invention is to provide
such a trip meter in which an actually travelled distance
is easily ascertained. :

Yet another object of the present invention is to pro-
vide such a trip meter in which stored preset distance is
corrected by the actually travelled distance if the preset
distance is erroneous.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present
invention will become more readily apparant from the
following detailed description of the peferred embodi-
ments taken in conjunction with the accompanying
drawings in which:

FIG. 1 shows in a block diagram form a first pre-
ferred embodiment of the trip meter according to the
present invention;

FIG. 2 shows in a block diagram form a second pre-
ferred embodiment of the trip meter according to the
present invention; and

FIG. 3 shows a front elevation of an operating set of
the trip meter according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 illustrates in block diagram form a first pre-

" ferred embodiment of the trip meter according to the

60

65

present invention. The circuitry arrangement of the trip
meter includes a travelled distance sensing circuit 10, a
waveform shaper 12, a presettable up-down counter 14,
a clear switch 16, an encoder 18, a reset switch 20, an
actual distance display switch 22, a selection circuit 24,
a first OR gate 26, a memory circuit 28, an adder-sub-
tractor 30, an AND gate 32, a first NOT gate 34, an
adding switch 36, a subtracting switch 38, a first flip-
flop 40, a second flip-flop 42, a second OR gate 44, a
second NOT gate 46, and a display circuit 48.

The travelled distance sensing circuit 10 includes a
pulse signal generator (not shown) which generates a
pulse signal each time the vehicle travels a pre-deter-
mined unit distance. The pulse signal generator may be
operatively connected to a drive shaft of the transmis-
sion (not shown) or to the odometer (not shown) of the
vehicle. The output of the travelled distance sensing
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circuit 10 is connected to an input of the waveform
shaping circuit 12, such as a schmitt trigger circuit,
which produces a pulse signal having a logic level in
response to the pulse signal applied from the travelled
distance sensing circuit 10. The output of the waveform
shaping circuit 12 is connected to a first input 14-1 of
the up-down counter 14. The clear switch 16 is of a
manual type switch and is connected to a clear terminal
“C” of the up-down counter 14. The encoder 18 con-
sists of a keyboard and a decimal-binary converter such
as a BCD (binary-coded decimal) circuit (not shown).
The outputs of the encoder are connected to first inputs
24-1 of the selection circuit 24, where the connections
thereof are shown by a thick directed line which indi-
cates a plurality. of wires. Other thick directed lines
shown in FIG. 1 respectively indicate a plurality of
wires in the same manner. The encoder 18 is utilized for
setting a known distance, which may be obtained from
a map, to be travelled. The vehicle driver operates the
keyboard of the encoder 18 to set the known distance
before he starts from a starting point. The selection
circuit 24 has a second input 24-2 to which another
signal indicative of a different distance, which will be
described later, is applied, and an output which is con-
nected to a second input 14-2 of the up-down counter 14
and to an input of the memory circuit 28. The selection
circuit 24 selectively supplies one of the input signals to
the up-down counter 14 and to the memory circuit 28 in
response to a selection command signal applied to the
control terminal 24-3 thereof.

The preset switch 20 and the actual distance display
switch 22 are respectively of the type of manual
switches and are respectively connected to a second
input of the first OR gate 26 and to a first input of the
AND gate 32. The adding switch 36 and the subtracting
switch 38 are also respectively manual type switches
and are respectively connected to a set terminal “S” and
a reset terminal “R” of the first flip-flop 40. Each of the
above mentioned five switches, i.e. the clear switch 16,

the preset switch 20, the actual distance diisplay switch’

22, the adding switch 36, and the subtracting switch 38,
is arranged to produce an output logic “1” pulse when
operated. The output “Q” of the first flip-flop 40 is
connected to an input of the first NOT gate the output
of which is connected to a second input of the AND
gate 32. The output “Q” of the first flip-flop 40 is fur-
ther connected to an input of the second NOT gate 46
and to a second input of the second OR gate 44. The
output of the AND gate 32 is connected to the control
terminal 24-3 of the selection circuit 24, to a second
input of the first OR gate 26, to a reset terminal “R” of
the second flip-flop 42, and to a subtracting control
terminal 30-3 of the adder-subtractor 30. The output of
the first OR gate 26 is connected to a preset control
terminal *“P” of the up-down counter 14 and to a preset
control terminal “P” of the memory circuit 28.

An overflow output terminal “OVF” of the up-down
counter 14 is connected to a set terminal “S” of the
second flip-flop 42 the output “Q” of which is con-

nected to an adding control terminal 30-4 of the adder- ¢

subtractor 30 and to a first input 48-1 of the display
circuit 48. The output “Q” of the second flip-flop 42 is
further connected to a first input of the second OR gate
44 the output of which is connected to an up-down
control terminal U/D of the up-down counter 14. The
output terminal of the up-down counter 14 is connected
to a first input 30-1 of the adder-subtractor 30 and to
third input 48-3 of the display circuit 48. The output of
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the memory circuit 28 is connected to a second input
30-2 of the adder-subtractor 30 the output of which is
connected to a second input 24-2 of the selection circuit
24. The output of the second NOT gate 46 is connected
to a second input 48-2 of the display circuit 48,

The functions and operations of the first preferred
embodiment of the trip meter shown in FIG. 1 will be
described hereinbelow. When the known dstance D is
set in the encoder 18, the encoder produces an output
signal S indicative of the known distance D1. The sig-
nal S; is applied via the selection circuit 24, when the

‘control terminal 24-3 thereof is supplied with a logic

“0” signal, to the up-down counter 14 and to the mem-
ory circuit 28. Since the actual distance display switch
22 normally produces a logic “0” signal which is sup-
plied to the first input of the AND gate 32, the AND
gate 32 provides a logic “0” signal to the control termi-
nal 24-3 of the selection circuit 24, and other circuits
connected thereto. When no pulse is applied to the first
input 14-1 of the up-down counter 14, the signal S is
transferred to the output thereof so that the preset dis-
tance D; is displayed at the third display portion 54 of
the display circuit 48. The clear switch 16 and the presét
switch 20 normally produce logic “0” signals and thus
the logic “0” signals are respectively applied to the
clear terminal “C” of the up-down counter 14 and to the
second input of the first OR gate 26.

When the vehicle is at a starting point, the vehicle
driver operates the subtracting switch 38 so that a logic
1" pulse signal is applied to the reset terminal “R” of
the first flip-flop 40 to obtain a logic “0” signal at the
output “Q” of the same. The logic “0” signal is applied
to the second input of the second OR gate 44, to the first
NOT gate 34, and to the second NOT gate 46. The
second NOT gate 46 converts the logic “0” signal into
a logic “1” signal so that the second input 48-2 of the
display circuit 48 is supplied with the logic “1” signal. -
The display circuit 48 includes first, second and third
display portions 50, 52 and 54. The first display portion
50 displays “—” sign when the first input 48-1 is sup-
plied with a logic “1” signal, the second display portion
52 displays “REST” sign when the second input 48-2 is
supplied with a logic “1” signal, and the third display
portion 54 displays numerals in accordance with a sig-
nal S3 applied to the third input 48-3. .

The second flip-flop 42 is arranged to produce a logic
“1” signal at the output thereof when a logic “1” signal
indicative of the overflow of the up-down counter 14 is
applied from the overflow output terminal “OVF” of
the up-down counter 14 to the set terminal “S” of the
second flip-flop 42. The logic “1” signal indicative of
the overflow is referred to as an over flow signal and is
produced when the number of pulses applied to the first
input 14-1 exceeds a number which corresponds to a
distance represented by the signal applied to the second
input 14-2 of the same. Since both of the inputs of the
second OR gate 44 are fed with logic “0” signals, the
second OR gate 44 produces a logic “0” signal accord-
ingly with which the up-down counter 14 functions as a

“down (subtracting) counter. As mentioned before, the

first input 14-1 of the up-down counter 14 is supplied
with a signal S which is a train of pulses produced as
the vehicle travels. The number of the pulses indicates
an actually travelled distance D). Assuming the signal
S; indicates the known distance Dj, the up-down
counter 14 produces an output signal S; indicative of
the difference D1—D; between the two distances D
and Ds. The output signal S3, therefore, indicates the
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remaining distance Dj to the goal or an objective point
with respect to the actually travelled distance Dj,. The
signal S3 is fed to the adder-subtractor 30 and to the
display circuit 48 so that the remaining distance Dj, i.e.
DDy, is displayed in a form of numerals at the third
display portion 84 of the display circuit 48 while the
sign of “REST” is also shown at the second display
portion 52. If the preset distance, i.e. the known dis-
tance Dy, for example, between the starting point and
the goal is 100 Km, 100 is displayed at the third display
portion 54 when -the vehicle is at the starting point.
When the vehicle has actually travelled as far as 70 Km,
30 is displayed at the same as the remaining distance D3.
Simultaneously, the “REST” sign is also displayed at
the second display portion 52. Although the above
shown numerals are numbers occupying the position
the left of the decimal, it is preferable that the displayed
numbers be accurate to the first or second decimal
place.

The above mentioned function of the trip meter oc-
curs continuously so that the numerals indicative of the
remaining distance D3 at the third display portion 54
keeps decreasing. If the preset known distance D
equals the actual distance Da between the starting point
and the objective point, the numerals at the third dis-
play portion 54 of the display circuitf 54 becomes “0”
Km when the vehicle has reached the objective point
since the known distance D and the actually travelled
distance D are the same.

However, the preset known distance D1 is not neces-
sarily the same as the actual distance Da. Distances
shown on maps are sometimes erroneous. Further, the
vehicle driver may change route on the way to the goal
so that the actual distance Da differs from the preset
distance D. There are two possibilities of the deviation
of the actual distance Da from the preset distance D;.
The first possibility is that the actual distance Da is
shorter than the preset distance D; while the second
possibility is that the actual distance Da is longer than
the preset distance Dj. In the former case the “REST”
sign at the second display portion 52 and numerals in-
dicative of the difference D1—D; at the third display
portion 54 are respectively displayed even though the
vehicle has reached the objective point. For example, if
the actually travelled distance as far as thé objective
point is'96 Km upon the set of 100 Km as the known
distance, the difference, ie. 4 Km as well as the

“REST” sign are displayed at the display circuit 48,

when the vehicle reaches the objective point. This
means that the preset known distance Dy is erroneous,
viz. longer than the actual distance Da. In such a case
the vehicle driver operates the actual distance display
switch 22 to produce a logic “1” pulse signal at the
output thereof. The logic “1” pulse signal is then sup-
plied to the first input of the AND gate 32 the second
input of which is supplied with another logic “1” signal
from the first NOT gate 34. Upon presence of logic “1”
signals at the inputs thereof the AND gate 32 produces
a logic “1” pulse signal at the output thereof which is
supplied to the control terminal 24-3 of the selection
circuit 24, to the first input of the first OR gate 26, to the
reset terminal “R” of the second flip-flop 42, and to the
subtracting control terminal 30-3 of the adder-subtrac-
tor 30. Upon presence of the logic “1” pulse signal at the
subtracting control terminal 30-3 the adder-subtractor
30 starts functioning as a subtractor. Since the first and
second inputs 30-1 and 30-2 of the adder-subtractor 30
have respectively been supplied with the signals Sz and
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81 before the actual distance display switch 22 is oper-
ated, the adder-subtractor 30 produces an output signal
S4indicative of the difference between distances D and
D; which are respectively indicated by the signals $;
and S3. When the vehicle arrives at the objective point,
the actually travelled distance D; represented by the
number of pulses of the signal S; corresponds to the
actual distance Da between the starting point and the
objective point. Namely, the output signal S4 of the
adder-subtractor 30 is indicative of the actual distance
Da since D1—D3=D1—(D;—Da). The output signal
84 of the adder-subtractor 30 indicative of the actual
distance Da which is the actually travelled distance
between the two points, is then fed to the second input
24-2 of the selection circuit 24.

Upon presence of the logic “1” signal at the control
terminal 24-3, the selection circuit 24 selects the signal
S4 instead of the signal S{. Therefore, the signal Ss is
then fed to the second input 14-2 of the up-down
counter 14 and to the input of the memory circuit 28.
Simultaneously the logic “1” signal produced by the
AND gate 32 is fed via the first OR gate 26 to the preset
terminals “P” of the up-down counter 14 and the mem-
ory circuit 28 so that stored signals S; and S; in the
up-down counter 14 and the stored signal Sy in the
memory circuit 28 are respectively cleared. After the
above mentioned clearance, the signal 84 indicative of
the actual distance Da is respectively stored in the up-
down counter 14 and the memory circuit 28. The stored
signal S4is supplied to the third input 48-3 of the display
circuit 48 from the up-down counter 14 so as to indicate
the actual distance Da at the third display portion 54 of
the same. Meanwhile the adder-subtractor 30 receives
at the first and second inputs 30-1 and 30-2 thereof the
same signals S4 from the up-down counter 14 and the
memory circuit 28.

In the previously described latter case, viz. actual
distance Da is longer than the preset distance Dy, a
logic “1” signal indicative of the overflow of the stored
signal of the up-down counter 14 is produced at the
overflow terminal “OVF” of the same to set the second
flip-flop 42 when the vehicle has travelled as far as the
preset distance Dj. Upon presence of the overflow
signal the second flip-flop 42 produces a logic “1” out-
put signal which is fed to the adding control terminal
30-4 of the adder-subtractor 30, to the up-down control
terminal U/D of the up-down counter 14 via the second
OR gate 44, and to the first input 48-1 of the display
circuit 48. Accordingly, the minus sign “—” at the first
display portion 50 of the display circuit 48 is displayed
while the adder-subtractor starts functioning as an
adder and the up-down counter 14 starts functioning as
an up (adding) counter. Therefore, the numerals dis-
played at the third display portion 54 increases from
zero as the vehicle keeps travelling toward the objec-
tive point. In other words, the output signal S; of the
up-down counter 14, which previously indicated the
remaining distance Dj3 as far as the actually travelled
distance D7 becomes equal to the preset distance Dy,
starts indicating the distance Dy travelled in excess of
the preset distance Dy.

As an example, assuming the preset dxstance is 100
Km and the vehicle has still not reached the objective
point when the vehicle has travelled 100 Km because
the actual distance Da between the starting point and
the objective point is, in fact, 110 Km, the numeral at
the third display portion 54 of the display circuit 48
becomes “0”. Of course the displayed numerals “0” is
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erroneous since the vehicle is 10 Km from the objective
point. After the numerals become ““0”, the numerals
starts increasing like 1, 2, 3 ... When the vehicle finally
reaches the objective point, the numerals indicate the
actually travelled distance Dg, ie. 10 Km while the
“— sign is also displayed at the first display portion 50.
The “REST” sign is also displayed since the second
input terminal 48-2 of the display circuit 48 keeps re-
ceiving logic “1” signal from the second NOT gate 46.

The vehicle driver operates the actual distance dis-
play switch 22 when the vehicle arrives at the objective
point in the same manner as in the former case. There-
fore, a logic “1” pulse signal produced by the AND
gate 32 is delivered to the selection circuit 24, to the
first OR gate 26, to the second flip-flop 42, and to the
adder-subtractor 30 in the same manner. The adder-sub-
tractor 30 functions as an adder since the first adding
control terminal 30-4 of the same is fed with a logic “1”
signal although the subtracting control terminal 30-3 is
also fed with a logic “1” signal from the AND gate 32.
This means that the adder-subtractor is arranged to
function as adder whenever the adding control terminal
30-4 receives a logic “1” signal irrespectively of the
signal applied to the subtracting control terminal 30-3.
Since the first and second input terminals 30-1 and 30-2
of the adder-subtractor 30 are respectively fed with
signals Sj indicative of the actually travelled distance
Dy, ie. 10 Km, and S; indicative of the preset distance
Dj, the adder-subtractor 30 produces an output signal
S indicative of the sum Ds of the distances where the
sum Ds is expressed in terms of D1+Dy, ie. 110 Km in
this example. The signal S4 is then fed to the second
input 24-2 of the selection circuit 24 so that the signal
S4is fed to the up-down counter 14 and to the memory
circuit 28 via the selection circuit 24 since the selection
circuit 24 is responsive to the logic “1” signal applied to
the control terminal thereof. As in the same manner as
the former case the signals Sy and 8; stored in the up-
down counter 14 and the signal S; stored in the memory
circuit 28 are respectively cleared upon presence of the
logic “1” pulse signal applied to the preset terminals
“P” thereof via the first OR gate 26 from the AND gate
32. Then the newly provided signal S4 indicative of the
sum Ds is respectively stored in the up-down counter 14
and the memory circuit 28. The signal S4 indicative of
the sum Ds is forwarded to the display circuit 48 in the
same manner so that the sum Ds, i.e. 110 Km is dis-
played at the third display portion 54 of the display
circuit 48. The adder-subtractor 30 meanwhile receives
the signal S; indicative of the sum Ds and the signal S4
also indicative of the sum Ds at the first and second
input terminals 30-1 and 30-2.

From the foregoing description it will be clearly
understood that in the above mentioned both cases the
trip meter according to the present invention displays
the remaining distance D3 until the actually travelled
distance D reaches the preset distance Dy. Further, the
trip meter displays the excess distance, i.e. an actually
travelled distance D4 which the vehicle has travelled
beyond the preset distance D if the actual distance Da
between the starting point and the objective point is
longer than the preset distance Dj. Further, the trip
meter displays the actual distance Da from the starting
point to the objective point when the actual distance
display switch 22 is operated at the objective point. The
function of the trip meter is not limited to the display of
the above meéntioned various distances. Further features
of the trip meter will be described hereinbelow.
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The second feature of the trip meter resides in the fact
that the trip meter may be utilized for a return trip if the
vehicle returns to the starting point via the same rout:
from the objective point. ' .

As described hereinabove, the third display portion
54 of the display circuit 48 displays the actual distance
Da between the starting point and the objective point
when the actual distance display switch 22 is operated.
Since the actual distance Da between the starting point
and the objective point, i.e. the actually travelled dis-
tance Dy, is stored in the up-down counter 14, the up-
down counter 14 starts producing an output signal S3
accurately indicative of the remaining distance to a new
goal which is the original starting point by subtracting
an actually travelled distance D indicated by the signal
Sy from the actual distance Da indicated by the signal
84. With this provision, if the vehicle returns to the
original starting point via the same rout, the numeral at
the third display portion 54 of the display circuit 48 is
supposed to display “0” when the vehicle reachs the
original starting point.

The third feature of the trip meter according to the
present invention, resides in the fact that the trip meter
may be utilized for measuring the actually travelled
distance between the starting point and a second objec-
tive point which is beyond of the first objective point.
When the vehicle driver intends to drive the vehicle
toward a second objective point beyond the first objec-
tive point, he operates the adding switch 36 for produc-
ing a logic “1” signal at the output thereof. The logic
“1” signal is applied to the set terminal “S” of the first
flip-flop 40 to produce a logic “1” signal at the output
terminal “Q” of the same. The logic “1” signal is then
applied via the second OR gate 44 to the up-down con-
trol terminal U/D of the up-down counter 14. Mean-
while the logic “1” signal is inverted by the first and
second NOT gates 34 and 46 so that logic “0” signals
are respectively applied to the second input of the AND
gate 32 and to the second input terminal 48-2 of the
display circuit 48. With this arrangement, the up-down
counter 14 starts functioning as an up{adding) counter.
Since the signal Sy indicative of the actual distance Da
between the starting point and the first objective point
is already stored in the up-down counter 14, the up-
down counter 14 produces an output signal S; indica-
tive of the distance between the starting point and the
point at which the vehicle is travelling. In other words,
the output signal S3 of the up-down counter 14 indicates

" a distance which is expressed in terms of Da-+Dg
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wherein Dg is a distance travelled after the vehicle

passes the first objective point.

A table which shows the relationship among the
above mentioned various distances is made hereinbelow
for convenience.

Da: an actual distance between a starting point and a
first objective point; (indicated by the signal Sg)

D;1: a preset distance between the starting point and the
first objective point, which may be obtained from a
map; (indicated by the signal S1)

D3: a distance actually travelled by the vehicle from the
starting point, D, corresponds to Da when the vehi-
cle reaches the first objective point; (indicated by the
signal Sy)

D3: a remaining destance expressed in terms of D1—Dy;

- (indicated by the signal S3)

D4: an excessive distance, i.e. an actually travelled dis-
tance after the vehicle has travelled over the preset
distance Dj; (indicated by the signal S3)

UBER_00000522
UBER Technologies v. FARE Technologies, IPR2023-00746



Case 6:22-cv-00317-ADA Document 31-11 Filed 10/06/22 Page 10 of 13

4,263,657

9

Ds: a sum of the distances D and Dy, D5 corresponds to
Da when the vehicle reaches the first objective point;
(indicated by the signal Sa)

Dg¢: a distance actually travelled by the vehicle from the
first objective point; (indicated by the signal Sy)
The fourth feature of the trip meter is that the signal

stored in the up-down counter 14 may be cancelled

whenever the vehicle driver wishes to do so by operat-
ing the clear switch 16. The clear switch 16 is arranged
to produce a logic “1” pulse signal when operated
which is supplied to the clear terminal “C” of the up-
down counter 14. For instance, in case that the vehicle
is at the first objective point and is going to leave for the
second objective point, the vehicle driver may operate
the clear switch 16 for cancelling the signal S4 indica-
tive of the actual distance Da between the starting point
and the first objective point if the vehicle driver wants
to see only the actually travelled distance between the
first objective point and the second objective point. In
such a case all the vehicle driver has to do is to operate

the clear switch 16 and the adding switch 36.

The fourth feature of the trip meter is that the trip
meter may be utilized for a plurality of preset distances.
In order to preset a plurality of distances the memory
circuit 28 should include a plurality of memory circuits.

Hence, reference is now made to FIG. 2 which shows
a second preferred embodiment of the trip meter ac-
cording to the present invention. The circuit arrange-
ment of the second embodiment has the same construc-
tion as the first embodiment shown in FIG. 1 except
that a memory circuit 28’ includes a plurality of mem-
ory circuits (no numerals). In this embodiment the
memory circuit 28’ includes three addressed memories
the input of which are designated by reference numerals
28'-1, 28'-2 and 28'-3 respectively and three read out
circuits, such as buffer registers (not shown). The mem-
ory circuit 28’ is arranged to write information applied
to the input terminals 28'-1, 28'-2 and 28'-3 in an ad-
dressed memory. One addressed memory is selected
among three addressed memories in accordance with a
signal applied to an address terminal “a” of the memory
circuit 28'. The address switch 56 is operated to pro-
duce three output signals with each of which a corre-
sponding addressed memory is selected. An input signal
is then stored in a selected addressed memory in re-
sponse to a logic “1” signal applied to the preset termi-
nal “P” of the memory circuit 28’ from the first OR gate
26. The written information is read out respectively in
the same manner in response to the signals applied to
the address terminal “a” from the address switch 56.

If the vehicle driver is aware of three distances, such
as a first distance d; between the starting point and a
first objective point, a second distance d; between the
first objective point and the second objective point, and
a third distance d3 between the second objective point
and the third objective point, he presets these three
distances d1, d2 and d3 in the addressed memories of the
memory circuit 28’ by using the encoder 18, the address
switch 56 and the preset switch 20. The vehicle driver
operates the keyboard of the encoder 18 so as to encode
the first distance d1. After the first distance d1 is en-
coded, the vehicle driver operates address switch 56
and the preset switch 20 so as to write the first distance
d1 in the first addressed memory. In the same manner
the second and third distances d2 and d3 are succes-
sively written in the second and third addressed memo-
ries. The written distances d1, d2 and d3 are respec-
tively read out by operating the address switch 56. The
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read out distances is applied to the second input 30-2 of
the adder-subtractor 30.

When the vehicle is at the starting point, the vehicle
driver operates the preset switch to read out a signal
indicative of the first distance at the output of the mem-
ory circuit 28. Then the driver operates the clear
switch 16 to clear signals stored in the up-down counter
14. Before leaving the starting point the vehicle driver
operates the actual distance display switch 22 and the
subtracting switch 38 so that the adder-subtractor 30
starts functioning as a subtractor. Since the signal S3
applied to the first input 30-1 of the adder-subtractor 30
from the up-down counter 14 represents zero, the add-
er-subtractor 30 produces an output signal S4 indicative
of the first distance d1 which is then applied to the
second input 24-2 of the selection circuit 24. Upon pres-
ence of a logic “1” signal at the control terminal 24-3
the selection circuit 24 permits transmission of the the
signal 84. The output signal S4 of the selection circuit 24
is then fed to the second input 14-2 of the up-down
counter 14 so that numerals correspond to the first
distance d1 are displayed at the third display portion 54
of the display circuit 48. As the vehicle moves, the
up-down counter 14 produces an output signal S3 indic-
ative of the difference between the first distance d1 and
an actually travelled distance D; so that a remaining
distance to the first objective point is displayed. The
“REST” sign is also displayed at the same time. There-
fore, the second embodiment of the trip meter functions
in the same manner as the first embodiment until the
vehicle reaches the first objective point. When the vehi-
cle arrives at the first objective point, the actual dis-
tance display switch 22 may be operated again so as to
display the actual distance Da between the starting
point and the first objective point.

At the first objective point the address key 56 is oper-
ated to read out the second distance d2. Before leaving
for the second objective point the subtracting switch 38
is operated so that the remaining distance to the second
objective point is displayed in the same manner. The
trip meter may be used for the third distance d3 in the
same manner. Although the memory circuit 28’ includes
only three addressed memories, the number of the ad-
dressed memories may be increased if desired for stor-
ing more than three known distances.

For the return trip the trip meter may be utilized to
display each of the remaining distances since the actual
distance between the starting point and the first objec-
tive point, the actual distance between the first objec-
tive point and the second objective point, and the actual
distance between the second objective point and the
third objective point are respectively stored in the ad-
dressed memories.

FIG. 3 illustrates a front elevation of an operating set
utilized for the first preferred embodiment of the trip
meter according to the present invention. The operating
set consists of first, second and third display portions 50,
52 and 54 and a keyboard panel 60. The first to third
display portions 50, 52 and 54 are the same as those
shown in FIGS. 1 and 2. The keyboard panel 60 in-

-cludes ten keys G, 1, 2,3, 4, 5, 6, 7, 8 and 9 correspond-

[T1)

ing to numerals 0 to 9, a decimal key “.”, a clear error
key CE, a preset key “P”, an actual distance display
switch key “AD”, a clear key “C”, an adding switch
key -+, and a subtracting switch key —.

The ten keys 0 to 9 and the decimal key “.” are used
for encoding a known distance into a binary signal. The
clear error key CE is used for cancelling erroneous
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signals produced by misoperation of the ten keys 0 to 9
and the decimal key. The preset key P, the actual dis-
tance display key AD, the clear key C, the adding key
+, and the subtracting key — respectively correspond
to the preset switch 20, the actual distance display
switch 22, the clear switch 16, the adding switch 36, and
the subtracting switch 38 which are shown in FIG. 1. A
key lock switch 62 is disposed at the lower portion of
the front panel of the operation set. The key lock switch
62 is utilized for disconnecting the various keys dis-
posed on the keyboard 60 from the corresponding cir-
cuit. Therefore, when the key lock switch 62 is turned
on, operations of the keys on the keyboard 60 do not
influence the trip meter at all so that undesirable opera-
tions of the trip meter due to a careless touch of the keys
is prevented.

The operating set is preferably mounted on the instru-
ment panel of the vehicle so that the vehicle driver can
readily operate the keys and see the display portions 50,

52 and 54. Although the operating set shown in FIG. 3 2

is for the first preferred embodiment of the trip meter,
almost the same operating set may be utilized for the
second preferred embodiment where the operating set
for the second embodiment includes a key correspond-
ing to the address switch 56 shown in FIG, 2.

The preferred embodiments of the trip meter are
constructed by discrete elements as shown in FIGS. 1
and 2. However, if desired, the trip meter according to
the present invention may be substituted by a micro
computer. It is therefore, further understood by those
skilled in the art that the foregoing descriptions are
preferred embodiments of the disclosed trip meter and
that various changes and modifications may be made in
the invention without departing from the spirit and

—

0

—

5

(7

0

12

output signal of said eighth means being fed to said
fourth means as said fourth signal; and

(i) ninth means for controlling said third, fourth and

seventh means to set said fourth signal into said
third means and store said fourth signal into said
seventh means in place of said first signal.

2. An electronic trip meter as claimed in claim 1,
wherein said second means comprises a pulse generator
for producing a pulse signal each time said vehicle trav-
els over a predetermined unit distance.

3. An electronic trip meter as claimed in claim 2,

‘wherein said third means comprises a presettable up-

down counter responsive to said pulse signal fed from
said pulse generator, said known distance being preset
in said up-down counter, said up-down counter produc-
ing a signal indicative of a remaining distance to an
objective point by subtracting an actually travelled
distance indicated by the number of said pulses from
said known distance when said actually travelled dis-
tance is below said preset distance, said up-down
counter producing a signal indicative of an excess dis-
tance over said known distance by counting the number
of said pulses from zero after said actually travelled
distance equals said known distance.

4. An electronic trip meter as claimed in claim 3,
wherein said sixth means comprises means for detecting
an overflow of said up-down counter, the up count and
down count functions of said up-down counter being
controlled in response to the detection of said overflow.

5. An electronic trip meter as claimed in claim 3,
further comprising manual switch means for controlling
the up count and down count functions of said up-down
counter. )

th ¢ 35 6. An electronic trip meter as claimed in claim 1,
sc%siat ?srcc::?a.ime dis: further comprising clear means for clearing signals

1. An electronic trip meter for a vehicle, comprising: sto;ei:il :?elgc:ggg r;lrei:n;eter as claimed in claim 1

. . . ¢l

(a)tifl,?g?:aﬁ;\igpégg::ézg a first signal representa- wherein said seventh means comprises memory means,

(b) second means for pro duc’:ing a second signal repre- 40 and wherein said eighth means comprises an adder-sub-
sentative of a distance traveled by said vehicle; trasc ti{' lectronic tri ter as claimed in claim 7

(c) third means for producing a third signal represen- - AN elec C irip me cla . ;
tative of the difference between the distances re- wherein said Memory means comprises a plurality of
spectively represented by said second signal and 45 addressed memories for storing a plurality of known
another input signal; distances. L . . .

(d) fourth means selectively transmitting said first 9. An elect1:qmc trip meter as clamlxed n cia1m~ L
signal or a fourth signal to said third means as said f“rt_hef comprising display means for displaying a sign
another input signal; which indicates that the distance displayed by said fifth

2 . . ° . . . . .

(e) fifth means for visually indicating the distance 5o M€2RS1S2 dlstancc? remaining to said gbjectgve pqmt.
represented by said third signal; 10. An electronic trip meter as claimed in claim 1,

() sixth means for producing a fifth signal when'the  further comprising display means for indicating that
distance represented by said second signal exceeds sz}ld distance displayed by said fifth means is an excess
the distance represented by said another input sig-  distance. L ' .
nal; 55 1L Anelectronic trip meter for a vehicle, comprising:

(2) seventh means for storing said another input sig- @ 'encoding means for producing a first signal indica-
nal; . tive of a known distance between a starting point

(h) eighth means for producing an output signal rep- and an objective point; .
resentative of the difference between the distance (b) travelled distance sensing means for producing a
respectively represented by said third signal of said 60 second signal indicative of a distance actually trav-

third means and said another input signal stored in
said seventh means by subtracting the former from
the latter upon absence of said fifth signal, and
upon presence of said fifth signal the eighth means
producing an output signal representative of the
sum of the distances respectively represented by
said third signal of said third means and said an-
other input signal stored in said seventh means, said

65

elled by said vehicle;

(c) an up-down counter having a first input connected
to said travelled distance sensing means, a second
input, a clear terminal, a preset terminal, an up-
down control terminal, an overflow terminal, and
an output, said up-down counter producing a third
signal in accordance with said second signal and a
signal applied to said second input terminal thereof;
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(d)a clear swntch connected to saxd clear termmal of
said up-down counter for clearing signals stored in
said up-down counter when operated; : 5
~ (&) a preset switch for producing an output sngnal

14

: (a) encoding means for producmg a plurality of first

_signals each of which is indicative of a known
_ distance between two points;

) (b) travelled distance sensing means for producing a

when operated; 5 second signal indicative of a distance actually trav-
(f) a first OR gate having a first input, a second input elled by said vehicle;
connected to said preset switch, and an output  (c)anup-down counter having a first input connected
connected to said preset terminal of said up.down tO said travelled distance sensing means, a second
counter; ‘input, a clear terminal, a preset terminal, an up-
(g) actual distance display switch for producing an 10 down control terminal, an overflow terminal, and
output signal when operated; an output, said up-down counter producing a third
(h) an AND gate having a first input connected to S}gnal in accordance with said second §1gnal and a
said actual distance display switch, a second input signal applied to said second input terminal thereof;
and an output connected to said first input of said - @ a clear switch connected to said c{ear terminal gf
first OR gate; : 15 sa}d up-down counter for clearing signals stored in
(i) a first flip-flop having set and rest terminals respec- said up-down counter when operated; .
tively connected to switches, and an output con- (e) a preset switch for producing an output signal
nected via a first NOT gate to said second input of when operated; . . .
said AND gate; “ (f) a first OR gate lgavmg a.first input, second input
(i) selection circuit having a first input connected to 20 connected to said preset switch, and an output
said encoding means, a second input, a control connected to said preset terminal of said up-down
terminal connected to said output of said AND countei'; di disol itch f duci
gate and an output connected to said second input (g) actua . lstzlmci 1spiay svg‘tc or producing an
of said up-down counter, said selection circuit se- output signal when operated;
lectively permitting transmission of said first signal 25 . (h)-an AND gate having a first input connected to
. . . . . said actual distance display switch, a second input
or a signal apphed to sa.ld secoqd input thereof n and an output connected to said first input of said
response to a signal applied to said control terminal first OR gate;
thereof; (@) a first flip-flop having set and reset terminals re-
(k) a memory. circuit having an input connected to 5, spectively connected to switches, and an’ output
said output of said selection circuit, a preset termi- connected via a first NOT gate to said second input
nal connected to said output of sald first OR gate of said AND gate;
and an output; . (j) selection circuit having a first input connected to
(1) a second OR gate having first input, a second input said encoding means, a second input, a control
connected to said output of said first flip-flop, and ;5 terminal connected to said output of said AND
an output connected to said up-down control ter- gate and an output connected to said second input
minal of said up-down counter; of said up-down counter, said selection circuit se-
(m) a second flip-flop having a set terminal connected lectively permitting transmission of said first signal
to said overflow terminal of said up-down counter, or a signal applied to said second input thereof in
a reset terminal connected to said output of said 40 response to a signal applied to said control terminal
AND gate, and an output connected to said first thereof:
input of said second OR gate; (k) a memory circuit having a plurality of addressed
(n) an adder-subtractor having a first input connected memories, a preset terminal connected to said out-
to said output of said up-down counter, a second put of said first OR gate, and an address terminal;
input connected to said output of said memory 45 each of said addressed memories having an input
circuit, a first control terminal connected to said connected to said output of said selection circuit
output of said AND gate, a second control terminal and an output, each of said addressed memories
connected to said output of said second flip-flop, being enabled in accordance with a signal applied
and an output connected to said second input of to said address terminal;
said selection circuit, said adder-subtractor produc- 59 (1) an address switch for producing a plurality of
ing a fourth signal indicative of either the differ- signals to select one of the said addressed memo-
ence between distances respectively represented by ries;
said first and third signals or the sum of the dis- (m) a second OR gate having first input, a second
tances in response to signals applied to said first and input connected to said output of said first flip-flop,
second control terminals; and 55 and an output connected to said up-down control
(0) a display circuit having a first input connected to terminal of said up-down counter;
said output of said second flip flop, a second input {n) a second flip-flop having a set terminal connected
connected via a second NOT gate to said output of to said overflow terminal of said up-down counter,
said first flip-flop, and a third input connected to a reset terminal connected to said cutput of said
said output of said up-down counter, said display 60 AND gate, and an output connected to said first
circuit displaying numerals indicative of a distance input of said second OR gate;
in accordance with said third signal, displaying a (o) an adder-subtractor having a first input connected
negative sign upon presence of a signal at the first to said output of said up-down counter, a second
input thereof, and displaying a sign which indicates input connected to said outputs of said addressed
that the numerals correspond to the remaining 65 memories contained in said memory circuit, a first

distance to the objective point upon presence of a
signal at the second input thereof.
12. An electronic trip meter for a vehicle, comprising:

control terminal connected to said output of said
AND gate, a second control terminal connected to
said output of said second flip-flop, and an output
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connected to said second input of said selection
circuit, said adder-subtractor producing a fourth
signa! indicative of either the difference between
distances respectively represented by said first and

16
(f) detecting whether said actually travelled distance
is greater than said known distance of said first leg
or. not;
(g) visually indicating that said remaining distance is

third signals or the sum of the distances in response 5 of negative value when said actually travelled dis-
to signals applied to said first and second control tance exceeds said known distance of said first leg
terminals; and bet_‘ore said vehicle reaches said first objective

(p) a display circuit having a first input connected to point; . . . .
said output of said second flip flop, a second input (h) subtracting said remaining distance from said
connected via a second NOT gate to said output of 10 known distance of said first leg when said actually
said first flip-flop, and a third input connected to travelled distance is less than said known distance
said output of said up-down counter, said display of said first leg to obtain the actual distance of said
circuit displaying numerals indicative of a distance first leg; s e . .
in accordance with said third signal, displaying a . ® taddnngfsalgldr;m:lillng c;:stanc;dto salgnkntown ﬁh‘:
negative sigh upon presence of a signal at the first da'ncc Ot said lrs ? w e‘:; ;;a: acgg y ravfe © a
input thereof, and displaying a sign which indicates flstance Is greater than said known distance of sai

o irst leg at said first objective point to obtain the
that the numerals_ correspond to the remaining actual distance of said first leg; .
d.nstance to the ob_yec}nve point upon presence of a {j) storing said actual distance of said first leg in place
signal at the second input thereof. . .. 20 of said known distance of said first leg;
13, A method ’of supply{n'g a vehicle driver with (k) repeating said steps of (d) to (j) for the following
distance information, comprising the steps of: legs until the vehicle reaches the last objective

(a) producing a plurality of first signals respectively point of said predetermined travelling course;
representative of a plurality of known distances of (1) subtracting the actually travelled distance from
legs of a predetermined travelling course at a start- 55 . aid actual distance of the last leg for obtaining the
ing point of said course, said first leg being defined distance remaining to the objective point separat-
by said starting point and a first objective point and ing said last leg and the second last leg on the way
remaining legs being defined by subsequent objec- back to said starting point from said last objective
tive points along said predetermined course; point in a return trip along said predetermined

(b) storing said first signals; 30 course;

(c) producing a second signal representative of a - (m) visually indicating said second mentioned re-
distance actually travelled by said vehicle travels; maining distance; and -

(d) subtracting the actually travelled distance from (n) repeating said steps of (1) and (m) for the remain-
said known distance of said first leg for obtaining ing legs until the vehicle returns to said starting
the distance remaining to said first objective point; 35 point.

(e) visually indicating said remaining distance; A

40
45
50
55
‘60
65.
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METHODS AND TAXIMETERS FOR
CALCULATING A TAXI FARE

2
device comprises means permitting to stop the counting
of the waiting time as soon as the taxi starts moving.
When the handle of the taximeter is placed in the
“hired” position, the pulses of distance travelled reset

The present invention relates to methods and to taxi- 5 ‘constantly a divider placed next’'to the clock and no
meters for calculating a taxi fare. " waiting time is billed.

The technical sector of the invention is that of con- According to a variant, the taximeter comprises an
struction of electronic taximeters. oscillator whose frequency corresponds to that of the

It should first be recalled that the taxi fare which is  distance pick-up when the taxis travels at the minimum
displayed by a taximeter is obtained by continually 10 speed or conjunction speed.
comparing the rate per kilometer with a rate per hour A logic device comprising two flip-flops and gates
and by applying every time the highest of the two. allows the distance pulses through the counting unit if

With the known mechanical taximeters, this selection  their frequency is higher than that of the clock pulses.
is done automatically by comparing the speed of rota- This device, like the previous one, necessitates the use
tion of two pinions which rotate, one at a constant speed 15 of a clock whose frequency is equal to the frequency of
and the other proportional]y to the speed of the vehicle, . the distance pulses wen the taxi travels at the conjunc-
and it is the pinion rotating the fastest which drives the - tion speed, this limiting to a larger extent the accuracy
price counter. ‘of these devices.

The known electronic taximeters comprxse, on the - U.S. Pat. No: 4,118,775 (P. H. BOYCE) describes
one hand, a clock delivering pulses of constant fre- 20 another device which is composed of two storage regis-
quency and, on the other hand, means for picking upthe - ters of the RAM type. In one of these registers R1, is
distance travelled which deliver pulses in a-number  recorded a constant number of pulses corresponding to
proportional to the distance travelled by the vehicle. the number of distance pulses which would be delivered

Electronic taximeters comprise a calculation unit by the distance pick-up for a very specific period, for
which works out a taxi fare by adding up partial prices 25 exampie one second, if the taxi were travelling at the
which correspond to successive elementary portions conjunction speed. In a second register R2 are recorded
whose length or duration can be equal or not. For each the distance pulses delivered by a distance pick-up.
portion of a taxi run, the calculating unit. sets up the Every second, the contents of R2 are transferred to a
partial fare by multiplying either the distance travelled calculating unit WR and compared with the number
by the set price of the unit of distance, or the time spent 30 recorded in R1. If R2 is higher than R1, R2 is chosen. In

by the set price of the unit time. .

The electronic taximeters comprise .a logxc unit of
selection which decides for each elementary portion of
taxi run whether the calculating unit should take into

" describe an electronic taximeter which comprises both

an oscillator and a distance pick-up sendmg for example
two pulses per revolution of the driving shaft. The

the event of the contrary, R1 is chosen.

There is a risk with this type of device of serious
errors being made when the taxi travels at a speed close
to: the conjunction speed.

account either the distance covered or the time spent. 35  Indeed, the distance pick-up currently used are revo-
Said logic unit is an essential part.of an electronic taxi- lution pick-ups which are associated to the tachometric
meter and the accuracy of the fare calculation is largely cable actuating the vehicle mileometer and speedome-
dependent on the criteria of selection used in the said ter, which latter is connected to the output shaft of the
logic unit of selection. gear-box.

There is a vehicle moving speed called con_]unctlon 40  The number of revolutions of a tachometric cable per
speed, which is that for which the price of a portion of  kilometer travelled by the vehicle is generally between
taxi run is the same whether the rate per kilometer or 700 and 1200, i.e. each revolution corresponds to a
the rate per hour is applied. travelled distance which is situated between 0.80 m and

Various methods and devices have been proposed to 1.50 m approximately.
calculate electronically the partial fares with an accu- 45 Taking a normal practical instance wherein the con-
racy of the order of 1% on the total fare, which'isthe  junction speed is 7.2 Km/hour, wherein the distance
required accuracy. . pick-up delivers two pulses per cable revolution and

French Pat. No. 1.514° 687 (KIENZLE) describes 2 . wherein the tachometric cable effects 1000 revs. per
companson device, called overload circuit, which com- kilometer travelled, i.e. one rev per meter travelled, we
prises a flip-flop, receiving at each one of its two input 50 see that we obtain four pulses per second at the conjunc-

_ terminals the pulses issued respectively from a pxck up tion speed. When the taxi moves at around that speed,
of distance travelled and from a clock. ~ the number of distance pulses sent every second will

Said flip-flop is associated to alogic gate and to two then have to be compared with the number four. It is
diodes and lets through those pulses whose frequency is  therefore obvious that the position of the first distance
the highest. 55 pulse with respect to the beginning of each comparison

The functioning of this device is based on a distance period can vary by a period which is equal to a quarter
pick-up and on a clock, both delivering pulses of similar of the comparison period and for the same travelling
frequency when the taxi travels at a speed which is  speed of the taxi, the number of distance pulses counted
equal to the conjunctlon speed. But the frequency of the per second can therefore vary between three and five,
distance pick-up is linked to the number of revolutions 60 hence a cause for serious error in the fare which greatly
effected by the vehicle wheels in one second, and this exceeds the accepted tolerances.
frequency is low, of the order of only a few hertz, so In order to overcome this disadvantage, it would be
that such a device lacks precision. ' possible to increase the duration of the comparison

British Pat. No. 1240 325 (J. F. Bruce SANDERS) as periods so as to compare larger numbers of distance

~well as U.S. Pat. No. 3,512,706 correspondmg thereto, 65 pulses per period. But then another cause for error is

introduced in that, during one and the same period, the
instantaneous speed of the taxi can depart from the
average speed. Theoretically, it would be possible to
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increase the frequency of the distance pulses, but one is
rapidly restricted when taking this course, by the tech-
nological limitations related to the constructions of
distance pick-ups which will not be ¢ither too cumber-

4
and the total fare is calculated by addmg up the said
partial prices.
According to a first method:
a constant number nZ which is equal to the number of

some or too expensive, and it is an accepted fact thatin 5 _pulses delivered by the said clock for the period
practice, the pick-ups of distance travelled deliver at the necessary to travel one portion at the conjunction
maximum three pulses per meter travelled, i.e. six pulses speed, is recorded in a register;

per second at the conjunction speed, whereas it is cur- after each elementary portion, the variable number of
rently known to build for a very low price, electronic pulses nl is compared with the number n2;

clocks which oscillate at the frequency of 1 KHz. 10 . . and depending on whether ni.is greater or smaller

Taximeters exist which calculate a predetermined than n2, either the price nl.pl or the price p2 is
number of pulses corresponding to a.specific sum and selected as partial price of the elementary portion.
which increment the displayed fare every time the According to a preferred variant:
counted number of pulses reaches the predetermined to a first adder circuit are connected, first a register
number. 15 R3 in which is recorded the unit price p2 and sec-

U.S. Pat. No. 3,970,827 (H. IKUTA et al.) describes a ond, the said pick-up and the contents of the said
taximeter of this type which comprises a speed detec- adder is increased by a value equal to p2 every time
tion circuit which detects when the speed of the vehicle the pick-up delivers a pulse;
is less or greater than a reference speed equal to the to a second adder circuit are connected, first a regls-

; A N A .20
conjunction speed and which controls a selection cir- ter R4 in which is recorded the unit price pl and
cuit letting through either the clock pulses or the pulses - :second the said clock, and the contents of the sec-
delivered by the distance pick-up. - ond adder are increased by a value equal to pl

A counter adds up the pulses traversing the selector every time the clock delivers a pulse;

When the number of pulses recorded by the said 28 the ‘outputs of the said adders are connected to a
counter reaches a predetermined value, the counter > - selective switching circuit comprising a compara-
actuates a pulse generator delivering 2 predetermined tor comparing the numbers recorded in the two
number of pulses which increase the displayed price by counters and a demultiplexer which routes towards
a constant quantity or basic portion. the-output terminal the highest of the two;

This particular mode of display of the fares by succes- 30' the output of the said switching circuit is reconnected
sive basic portions give rise to errors in the fares which - in parallel on the said adder circuits, so that after
it is the object of the present invention to eliminate. each pulse delivered by the said pick-up, the high-

The object of the present invention is to propose est of the two figures recorded in the said adder
electronic means based on a new method of splitting a circuits ¢omes to be recorded in the two adder
taxi run in very short successive elementary portions, 35 circuits;

and permitting, when the taxi travels at a speed ap-
proaching the conjunction speed, to select with great
accuracy, the portions of run which should be billed in
relation to the distance travelled and those which
should be billed according to the rate per hour.

The methods according to the invention for calculat-
ing a taxi fare displayed on a taximeter comprise known
operations according to which the distance travelled by
the taxi is measured by means of a distance pick-up
which delivers a number of pulses proportional to said
distance and the duration of the taxi run is measured by
means of an electronic clock which delivers pulses of
constant and high frequency.

The object of the invention is reached with methods
which consist in the following operations:

the taxi run is split into successive elementary por-

tions of equal length, which is the constant distance
travelled by the taxi between two successive pulses
sent by the distance pick-up or by a frequency
divider connected therewith;

the number of pulses nl delivered by the said clock

during each elementary portion, i.e. between two
successive pulses delivered by the distance pick-up
or by the frequency divider, is counted;

after each portion a constant number p2 which is the

unit fare for a distance equal to the constant length
of each portion is compared with a variable num-
ber nl.pl1 which is the partial price of the portion
obtained by multiplying the price p1 of a unit time
equal to the period of the said clock by the duration
of each portion ni;

the highest of these two numbets is selected as partial

price of the said elementary portion;

45

35

60

65

and the output of the clock pulse counter is con-
nected to a luminous display device.

" A taximeter according to the invention is of the
known type comprising a distance pick-up which deliv-
érs a number of pulses proportional to the distance
travelled by the taxi, an electronic clock, means for
dividing each taxi run into successive elementary por-
tions and for calculating a partial price of each portion,
a totalizing counter totalling the said partial prices and
a luminous display means for displaying the price re-
corded in the said accumulating counter.

A taximeter according to the invention comprises:

a register R3 in which is recorded a constant number
equal to the unit price p2 of a distance equal to the
constant distance travelled by the taxi between two
pulses delivered by the said distance pick-up;

a register R4 in which is réecorded a number equal to
the unit price pl of a hired duration equal to the
period of the said clock;

a pulse counter counting the number of pulses nl
delivered by the said clock between two pulses
delivered by the said pick-up;

and logic circuits which compare after each pulse
delivered by the said pick-up the number p2 with
the product nl.p1 and select as partial price of the
said portion the highest of the two numbers.

According to a first embodiment, a taximeter accord-

ing to the invention comprises: ‘

a register R1 which is connected to the output termi-
nals of the said pulse counter; '

a second register R2 in which is recorded a constant

number n2 equal to the number of pulses delivered

by the said clock dunﬁng‘the period separating two
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pulses delivered by the said counter when the taxi
travels at the conjunction speed;
a multiplier circuit to which are connected the regis-
ter R4 and the register R1 and which calculates the

6

two high numbers of clock pulses, for example, numbers
reaching several hundreds, and the accuracy of decision
which is of the order of one to two clock pulses is there-
fore very great. Moreover, the splitting into portions of

product nl.pi; 5 equal length permits to divide the taxi run into very

a comparator comparing the numbers nl1 and n2 re- short elementary portions of the order of a fraction of a
corded in the registers R1 and R2; meter, which are infinitesimal portions with respect to

and a demultiplexer circuit with two inputs; con- the total length of the run.
nected respectively to the register R3 and the mul- The method of splitting the taxi run into portions of
tiplier circuit, which demultiplexer circuit is con- 10 equal length permits the division of the run into a much
trolled by the logic signal delivered by the said higher number of portions than the method wherein the
comparator, so that it transmits the product nl.p1if  taxi run is split into portions of constant period, in that
nl is higher than n2 and that it transmits the price part of the run which is travelled at a higher speed than
p2 recorded in the register R3 if n1 is smaller than the conjunction speed which is generally the most ex-
n2 and the output terminal of the said demulti- 15 pensive part-of a taxi run and therefore it permits to
plexer circuit is connected to an accumulating improve the overall accuracy of the calculation of the
counter. total fare.

According to another preferential embodiment, a The description reférs to embodiments with discrete

taximeter according to the invention comprises: components (non-integrated) but the methods accord-

a first adder circuit on which are connected the said 20 ing to the invention can easily be performed with inte-
distance pick-up and the said register R3, which grated circuits of the microprocessor type comprising
first pick-up is of the type whose contents are in- memories in which are stored the successive operations
creased by an amount equal to p2 every time it of splitting into portions and comparing the partial
receives a pulse from the pick-up; prices.

a second adder circuit on which are connected the 25  The invention will be more readily understood on
said clock and the register R4, said second adder reading the following description with reference to the
being of the type whose contents are increased by accompanying drawings in which:
an amount equal to pl every time it receives a FIG. 1 is a block diagram showing the essential parts
clock pulse; of an electronic taximeter and their inter-connections.

a selecting logic circuit comprising two input termi- 30 FIG. 2 is a diagram of the logic unit which splits the
nals connected to the input terminals of the two taxi run into successive portions of run and which se-
adders and a control terminal connected to the lects the price of each elementary portion.
output terminal of the distance pick-up, which FIG. 3 is a diagram of a preferential variant of the
selecting circuit is of the type which compares the aforesaid logic unit.
numbers recorded in the adders every time it re- 35  FIG. 4 is a diagram of an embodiment of the circuits
ceived a pulse from the pick-up and which lets of FIG. 3.
through the highest of the two numbers and the FIG. 1 shows very diagrammatically the essential
output terminal of the selecting circuit is recon- members of an electronic taximeter of the type compris-
nected in parallel on the two adders, so that after ing a microprocessor composed of a central processing
each pulse delivered by the pick-up, the same num- 40 unit 1 and of memories 2, 3 etc . . . produced in the form
ber equal to the number P is found in the two ad- of large scale integrated circuits (I.SI circuits).
ders which was there after the preceding pulse, The memories 2, 3 etc . . . comprise read only memo-
increased by the higher of the two numbers p2 and ries (ROM) and random access memories (RAM).
nl.pl recorded respectively in the two adders be- The ROM memories contain the permanent data
tween two pulses of the pick-up, the number nl 45 necessary to the operation of the taximeter, and in par-
being the number of clock pulses delivered be- * ticular the instruction setting out the working pro-
tween two pulses of the distance pick-up and the gramme of the central processor 1.
second adder is used as a price accumulating The RAM memories contain the temporal data, such
counter and is connected on the luminous display as for example the cost of the time unit and of the dis-
means of the taximeter. 50 tance unit depending on the rates used and on local

The invention results in new electronic taximeters regulations.

equipped with a logic unit which splits each taxi run The calculating unit 1 and the memories communi-
into successive elementary portions, of equal length, cate together and with data input and output members
whereas the known taximeters work by successive por- via an interface circuit 4.

tions of equal duration. This modification in the split- 55  The data input member comprises an electronic clock
ting of the taxi run entails a simplification of the circuits 5 and a pick-up 6 which is connected to a tachometric
and a more accurate selection of the partial prices when cable 7 which is plugged into the output shaft of the
the taxi travels at an average speed approaching the speed-box and turns at the same speed as said shaft. The
conjunction speed. pick-up 6 delivers pulses in number proportional to the

Indeed, this splitting up into portions of equal length 60 number of rotations of the output shaft of the speed-box

means that the comparisons are made on the duration of  and therefore to the distance travelled by the taxi. The
each portion of taxi run, which durations are measured input members also comprise switches or pushbuttons 8
by numbers of electronic clock pulses. And it is com- which are on the housing of the taximeter and permit
monly known to produce electronic clocks whose fre- for example to indicate the exact moment when a taxi is
quency is high, for example of the order of KHz or 65 hired by a client and what rate should be applied ac-

more.
The selection effected by the logic circuits according
to the invention is dependent on a comparison between

cording to local regulations which set down several
types of rates, such as day rate, night rate, town rate,
out-of-town rate, etc . . . .
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A special input member 9 has been shown in dotted
line and does not form part of the taximeter. Said refer-
ence 9 illustrates a programming case which is at the
disposal of the Office of the Inspector of Weights and
Measures or any other official services whose duty it is
to control that the taximeters are in good working or-
der.

The programming case is connected by way of a
multi-conductor cable to a socket provided on the taxi-
meter and it permits to modify the unit prices recorded
in a RAM type memory whenever the current official
regulations make it necessary.

The output members comprise a coding circuit 10 and
a luminous display unit 11 on which the face is dis-
played throughout the whole length of the taxi run.

FIG. 1 is a simplified description of an electronic
taximeter of the known type. This type of taximeter
being already known it is deemed unnecessary to give a
more detailed description of it. The said description has
been limited to the essential members which are evoked
in the rest of the present description.

It must be recalled that the main difficulty to over-
come in an electronic taximeter is the splitting of a taxi
run into successive elementary portions of run and to
decide, for each elementary portion, whether it should
be priced on the basis of the distance or on the duration
of the portion.

When the taxi travels at a speed approaching the
conjunction speed, this decision becomes difficult to
take and its precision constitutes an essential condition
to the good accuracy of the taximeter.

A taximeter being an instrument designed to work
out a public price, it becomes absolutely essential that
this price should be established with great accuracy and
based on reliable criteria.

The choice between a rate per kilometer of an hourly
rate to be applied to each elementary portion of run is
obviously dependent of the type of splitting into por-
tions which has been selected, and it will be all the more
accurate that the successive portions are many and
short.

In order to give an idea, let us take a numerical exam-
ple which is not restrictive in any way, but is designed
to give an order of magnitude. Supposing that the clock
5 issues pulses whose frequency is 1 KHz. Supposing
that the basic hourly rate is FF. 36 per hour, i.e. 1 cen-
time per second and 0.001 centime per clock pulse. And
supposing that the distance pick-up 6 delivers one pulse
per meter travelled and that the basic rate per kilometer
is FF. 4, i.e. 0.4 centime per meter.

The conjunction speed at which the costs of distance
travelled and of hired time are balanced is 9 Km/hr,

When a taxi travels in town, its speed is often ap-
proaching the conjunction speed and in this case it is
very important in order to obtain the exact price, to
make the right decision.

When the taxi travels at 9 Km/hr, it covers 2.5 m/sec.
and the distance pick-up then delivers 2.5 pulses per
second.

It is immediately obvious that the known devices
which compare the frequency of the clock and of the
distance pick-up could not operate in this. instance,
which nevertheless corresponds to an electronic clock
and to a distance pick-up of a conventional type.

1t is eqally obvious that the selection devices which
split the taxi run into portions of run of equal duration,
for example portions. of about one second, and which
periodically compare the number of pulses delivered by
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the distance pick-up with the number of pulses which it
would deliver in one second at the conjunction speed,
i.e. 2.5, will work very inaccurately.

The selection devices according to the invention
eliminate these drawbacks by using a method which
consists in splitting the taxi run into successive portions
of run of equal length but of unequal duration, and more
particularly into portions of run which correspond to
the distance travelled by the taxi between two pulses,
successive or not, of the distance counter. In the numer-
ical example considered, the run is split into portions 1
meter long.

The clock pulses are counted through each portion
and they are compared to a reference value, which is
equal to the number of pulses which would be delivered
by the clock if the taxi was travelling at the conjunction
speed.

In the numerical example considered, at the conjunc-
tion speed of 9 Km/hr, the taxi travels 2.5 m/sec. and
throughout the period taken to travel one portion of 1
meter, the clock delivers 400 pulses. It is immediately
obvious that around the conjunction speed, the compar-
ison will be concerned with a number approaching 400
and that an error of one or two pulses will entail a very
small relative error, undoubtedly less than 1%.

If the comparison reveals, during the travelling of
one portion, a number of clock pulses greater than the
reference value, the taxi travels at a speed which is
lower than the conjunction speed and this portion is
counted at the hourly rate. In the opposite case, it is
counted at the rate per kilometer. In both cases, the
price of the portion just covered is added up to the price
already recorded and the total price is recorded in a
totalizing counter which is connected to a luminous
display unit via known circuits.

FIG. 2 shows an embodiment in discrete components
(non-integrated) of a device according to. the invention
for splitting a taxi run into portions of run and working
out the price of each such portion. An example of em-
bodiment in discrete components has been chosen for
clarity’s sake. It is obvious that the discrete components
can be incorporated in calculating units or in storage
units as integrated circuits, for example in the units 1 to
3 of FIG. 1.

Said FIG. 2 also shows a clock 5 and means 6 for
picking up the distance travelled by the taxi. The clock
5 is connected on a binary pulse counter 12 whose bi-
nary outputs are connected on a register R1. The output
of the pick-up 6 is connected in parallel on the register
R1 and on the resetting of the counter 12. Each time the
said pick-up 6 delivers a pulse, said pulse controls the
transfer and the storage into the register R1 of the num-
ber nl of pulses counted by the counter 12 and the
resetting of the counter 12 which immediately starts a
new counting up of the clock pulses. Thus, for each
pulse delivered by the pick-up 6, a binary number n1l is
transferred into the register R1 which number nl is
equal to the number of clock pulses delivered between
two distance pulses, successive or not, i.e. a number of
clock pulses which measures the variable time period
taken by the taxi to travel one portion of run of constant
length.

The device comprises a second register R2 in which
is recorded, in binary, a reference value equal to the
number n2 of pulses which would be delivered by the
clock, through the period taken to cover one portion
travelled at the conjunction speed, for example a num-
ber equal to 400 in the numerical example considered.
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The reference R3 represents a third register in which
is recorded in binary, a number p2 equal to the price of
the distance unit travelled by the taxi between two
distance pulses, successive or not. In the numerical
example considered, the distance travelled between two
distance pulses is 1 meter and the unit price recorded in
the register R3 is equal to 0.4 centime. :

The reference R4 represents a fourth register in
which is recorded in binary a figure equal to the price
pl of the time period elapsing between two successive
clock pulses. In the numerical example considered, the
figure 0.001 centime is recorded, in R4, which is the
price of a millisecond of hiring of the taxi.

The registers R1, R2, R3 and R4 are for example
sections of RAM memories in integrated circuits.

The reference 13 represents a binary multiplier cir-
cuit which is connected, on the one hand, on the output
of the register R1 and on the other hand, on the register
‘R4 -and which works out the product of the number ni,

recorded in the register R1, by the unit price pi, re--

corded in the register R4. The product nl.p1 represents
the cost of the travel time for one portion whereas the
price p2 is the cost of the constant distance covered for
each portion.

- It will be noted that p2=n2.pX by defi nition of the :

.conjunction speed.

The binary output of the register R3 and of the multx-
plier 13 are connected on demultiplexer circuit 14
which is a selector circuit of a known type so-called
two-towards-one, which enables to route towards out-
puts, one or the other of two binary pieces of informa-
tion fed into the circuit. The routing is controlled by a
logic signal delivered by a comparator 15 which com-
pares the numbers nl and n2 recorded in the registers
R1 and R2. If nl is greater than n2, the logic signal
delivered by the comparator 15 routes towards the
output of the selector 14, the product n1.p1 delivered by
the multiplier 13. If on the contrary, n1 is less than n2,
the logic signal delivered by the comparator 15 routes
towards the output of the selector 14 the price p2 re-
corded in the register R3. The output of the selector 14
is connected on a totalizing counter 19 in which the
number delivered by the selector 14 is added to the
previously recorded number. The binary outputs of the
totalizing counter 19 are connected via known circuits
10 on a luminous display unit 11 on which is displayed

_the fare. Of course, after each comparison, the register
R1 is reset until the next distance pulse. ‘
~ As shown in FIG. 2, the device splits the taxi run into
successive portions of run and selects the price rate to
be applied for each:portion, these operations being con-
trolled by the pulses delivered by the pick-up 6. When
the taxi is hired but stationary, the pick-up 6 issues no
pulses and therefore it is necessary to add to the device
wich has just been described an additional circuit per-
mitting to count up the hiring time of the taxi as soon as
the taxi moving speed becomes clearly less than the
conjunction speed.

FIG. 3 shows a variant embodiment of a device
which uses the méthod according to the invention

whereby the taxi run is split into successive portions of
equal length and which enables to do away with the
‘addition of an extra circuit, in the casé where the taxi is
hired but stationary.

- The reference 5 represents the electronic clock and
the reference 6 the distance pick-up. The reference R3

and R4 represent, as in FIG. 2, registers in which are

recorded respectively the price p2 of the distance unit

—

0

40

45

60

. 10
corresponding to the constant length of each portion of
run and the price pl of the time unit which elapses
between two successive clock pulses.

The output of the pick-up 6 and the register R3 are
connected on an adder circuit 16 and every time the
pick-up 6 delivers a pulse, the content of the adder
circuit 16 goes up by an amount which is equal to the
price p2 recorded in the register R3.

Likewise, the clock 5 and the register R4 are con-

‘nected on an adder circuit 17, and every time the clock

delivers a pulse, the content of the adder circuit 17 goes
up by an amount which is equal to the price p1 recorded
in R4.

The device comprises a logic circuit of selection and
routing 18, which plays the same part as the circuits 14
and 15 of FIG. 2 and which is composed on the one

“hand, by a comparator for comparing the numbers re-
_corded in the totalizing counter 16 and 17 and on the

other hand, by a demultlplexer of the two-towards-one

' L/pe The circuit 18 is connected, on the one hand, on

e outputs of the adder circuits 16 and 17 and, on the

other hand, on the output of the pick-up 6, every time

the pick-up 6 delivers a new pulse, said pulse controls
the comparator included in the circuit 18, which com-
parator compares the numbers recorded in the adder
circuits 16 and 17 and routes. the higher of these two
numbers towards the output of the circuit.

The output of the circuit 18 is reconnected in parallel
on the two adder circuits 16 and 17 and the selected

-value is recorded up in the two adder cifcuits in the

place of the value precedingly recorded therein. The

-same price P is therefore recorded in the two adder

circuits 16 and. 17 at the start of each portion and, at the
end of each portion, the circuit 18 compares thus a price
P+p2 recorded in the adder circuit 16 with a price
P-+nl.pl recorded in the adder circuit 17, n1 being the
number of pulses delivered by the clock 5 during the
portion of run. It is therefore clear that the comparison
is made solely between, on the one hand, p2 and, on the
other hand, nl.p1 since the same term P is found on
both sides.

At the end of each elementary portion of run, two
partial prices of the said portion are compared, one of
them p2 corresponding to the length of the portion and
the other, nl.pl corresponding to the time spent to
travel the portions, and the highest of these two partial
prices is selected and recorded in the two adder circuits
16 and 17.

If for example the taxi has travelled one portion at a
speed less than the conjunction speed, nl.pl is greater
than p2 and therefore the same value P-+nl.pl is re-
corded in the two adder circuits 16 and 17 at the end of
a portion, which value will represent the total fare at
the end of the portion.

The adder circuit 17 is used as a totalizing counter
and is connected via known circuits 10 on a luminous
display unit 11 where the total fare is displayed accord-
ing to the official regulations in application.

If the taxi is stationary, the price recorded in the
adder circuit 17 continues to increase automatically by
amounts equal to the price of a waiting time unit, every
time the clock § delivers a pulse.

When the run-comes to an end and the fare is to be
paid, the price counting stops instantly, to the millisec-
ond, this eliminating all causes for errors in the fare.

FIG. 4 shows an embodiment of the circuits of FIG.
3. Said figure shows the same registers R3 and R4, the
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pick-up 6 which can be connected on a programmable
frequency divider 64, and the clock 5,

The circuits 16 and 17 of FIG. 3 each comprise three
circuits 16a, 165, 16¢c and 17a, 175, 17¢c.

The circuits 16a, 17a are adder circuits.

The circuits 16b, 175 are registers of memories.

The circuits 16¢, 17¢ are demultiplexer of the two-
towards-one type. '

The output of the register 16 is reconnected on an
input of the adder circuit 164, and the output of the
register 17b is likewise reconnected on an input of the
adder circuit 17a. ‘

The adder circuit 162 adds up continuously the price
p2 recorded in the register R3 with the number re-

corded in the register 165. The added circit 17a does the.

same.

The circuit 18 of FIG. 3-is composed of a comparator
18z and of a demultiplexer 18b of the two-towards-one
type. The binary output of the register 16b is connected
in parallel on an input of the comparator 184 arid on an
input of the demultiplexer 18b. Likewise, the binary
output.of the register 175 is connected in parajlel on the
second input of the comparator 18¢ and on thée second
input of the demultiplexer 185. The output of the demul-
tiplexer 185 is reconnected in parallel on an input of
each of the two demultiplexers 16¢ and 17¢

The output of the frequency divider 6a is connected
on an input of an OR gate 20 and on a time-delay circuit
21, for example a monostable, whose output is con-
nected in parallel on the second input of the OR gate 20,
on the routing control of the demultiplexers 16¢ and 17¢
and on one input of an OR gate 22, on a second input of
which is also connected the clock 5. The output of the
OR gate 20 is connected on the loading validation ter-
minal of the register 165 and the output of the OR gate
22 is connected on the loading validation terminal of the
register 165 and the output of the OR gate 22 is con-
nected on the loading validation terminal of the register
17b. ‘

The functioning is now explained.

In the absence of pulses from the frequency divider
6a, the routing circuit of the demultiplexer 17¢ selects
the output of the adder circuit 17a. Every time the
clock 5 delivers a pulse, said pulse controls the transfer
into the register 175 of the content of the adder circuit
17z which is equal to the immediately preceding con-
tent of the register 176 increased by one amount pi
contained in the register R4.

When the frequency divider 6a delivers a pulse, said
pulse acts immediately on the loading control of the
register 165 and as the demultiplexer 16¢ is also in the
position where it selects the infotmation coming from
the adder circuit 164, the register 165 receives the con-
tent of the adder which is equal to the immediately
preceding content of the register 16a increased by an
amount equal to the unit price p2 recorded in the regis-
ter

Permanently, the comparator 18a compares the two
numbers recorded in the registers 165 and 175 and con-
trols the demultiplexer 185 so that the latter routes in
parallel towards the second inputs of the demultiplexers
16¢ and 17¢, the highest number of the two.

After a slight delay due to the circuit 21, the latter
delivers a second pulse which reaches the routing con-
trol of the demultiplexers 16¢ and 17¢ switching them
towards selecting the information released by the out-
put of 18b. At the same time, the delayed pulse crosses
the gates 20 and 22 and controls the simultaneous trans-

—

0

—
wn

25

30

35

45

55

60

65

12
fer in the two registers 16b and 175 of the highest num-
ber of the two precedingly recorded in the two registers
16b and 175

Despite the structural differences, the device accord-
ing to the FIGS. 2, 3 and 4 utilize the same method.

Indeed the device according to FIG. 2 compares two
numbers nl and n2 and selects a partial price which is
equal, either to p2 if n2<nl, or to nl.p1if n1>n2. Now,
p2=n2.p1 by definition of the conjunction speed which
is that where the partial prices of an elementary portion
of run are equal.

The comparison which is made between nl and n2 is
the same if the two terms are multiplied by the same
number pl and it therefore comes back to comparing
nl.pl to n2.p1l which is equal to p2, i.e. to comparing
the partial prices of each elementary portion and to
selecting the highest of the two.

The device according to FIG. 3 effects the selection
by comparing two numbers respectively equal to P+ p2
and to P+nl.pl and therefore compares also.a partial
price nL.pl which is based on the duration of the por-
tion at a special price p2 which is based on the ‘constant
length of each portion.

It is therefore obvious that the two devices start from
the same method which permits to simlify the circuits,
and consist in splitting each taxi run into elementary
portions of equal length, which portions can be very

“short, about 1 meter or even less, so that the instanta-

neous speed of the taxi cannot substantially depart from
the average speed during one portion, and then in com-
paring the partial prices of each portion, i.e. a partial
price p2 based on the distance travelled which is the
same for each portion since they all have the same
length and a partial price n1.p1 which is proportional to
the duration nl of each portion. .

In the examples illustrated in FIGS. 2 and 3, the dis-
tance pick-up is connected directly on the counter 12 or
on the adder circuit 16 and the taxi run is split into
portions whose length is constant and corresponds to
the distance travelled by the taxi between two succes:
sive pulses. It is specified that a programmable fre-
quency divider 6a can be inserted between the pick-up
6-and the circuits 12 and R1 or 16 and 18, so that the taxi
run is split into portions whose constant length is equal
to the distance travelled by the taxi between two suc-
cessive pulses delivered by the frequency divider, i.e.
between two pulses of the distance pick-up which
pulses are separated by a constant number of pulses
which can be caused to vary according to the rates
applied.

The decodmg circuit 10 formmg part of the display
unit 11 receives continuously at its inputs, the amount of
the fare expressed in logic signals.

Said logic signals can be binary sxgnals or else they
can be converted into decimal code using a well known
converter (B C D converter).

The decoder 10 is a well-known circuit which per-
mits to light up either luminous modules with seven
segments or any other display means composed of lumi-
nous modules or liquid crystals.

According to certain official regulations, the dis-
played price should not vary continuously but only by
jumps of constant value. In this case, the apparatus
according to the invention can easily be adapted by
assocxatmg it to known logic circuits or by the partial
use of 2 mlcroprocessor :

What is claimed is:
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1. Method for calculating a taxi fare displayed on an
electronic taximeter, according to which the distance
travelled by the taxi is measured by means of a distance
pick-up, which delivers a number of pulses proportional
to said distance, and the duration of the taxi run is mea-
sured by means of an electronic clock which delivers
pulses of constant and high frequency, wherein the taxi
run is split into elementary portions of equal length,
which is the constant distance travelled by the taxi
between two successive pulses delivered by the distance
pick-up; the number of pulses nl delivered by the said
clock during each elementary portion, i.e. between two
successive pulses of the distance pick-up is counted; a
constant number p2 which is the unit price of a travelled
distance equal to the constant length of each portion, is
compared after each portion, to a variable number ni.p1
which is the partial price of the portion obtained by
multiplying the price pl of a time unit equal to the
period of the said clock, by the duration nt of each
portion; the highest of the two numbers then selected as
partial price of the said elementry portion; and wherein
the total fare is calculated by adding up the said partial
prices.

2. The method of claim 1, wherein a constant number
n2 equal to the number of pulses delivered by the said
clock during the period needed to travel one portion at
the conjunction speed, is recorded in a register; wherein
the variable number of pulses n1 is compared, after each
elementary portion, to the number n2; and wherein,
depending on whether n1 is greater or smaller than n2,
either the price nl.p1 or the price p2 is selected.

3. The method of claim I, wherein on a first adder
circuit are connected, on the one hand, a register R3 in
which is recorded the unit price p2 and on the other
hand, the said pick-up and the content of the said adder
circuit is increased by an amount equal to p2 every time
the pick-up delivers a pulse; wherein on a second adder
circuit are connected, on the one hand, a register R4 in
which is recorded the unit price pl and, on the other
hand, the said clock, and the content of the said second
adder circuit is increased by an amount equal to pl
every time the clock delivers a pulse; wherein the out-
puts of the said adder circuits are connected on a selec-
tive routine circuit which comprises a comparator com-
paring the numbers recorded in the two counters and a
demultiplexer routing towards the output the highest of
the two numbers; and wherein the output of the said
routing circuit is reconnected in paraliel on the said
adder circuits, so that after each pulse delivered by the
said pick-up, the greater of the two numbers recorded in
the two adder circuits comes to be recorded in the two
adder circuits and the output of the circuit adding the
clock pulses is connected on a luminous display unit.

4. Electronic taximeter of the type comprising a dis-
tance pick-up which delivers a number of pulses pro-
portional to the distance travelled by the taxi, an elec-
tronic clock, means for splitting each taxi run into suc-
cessive elementary portions and for calculating the
partial price of each portion, a totalizing counter for the
said partial prices and a luminous display unit which
displays the price recorded in the said totalizing
counter, wherein said taximeter comprises: a register R3
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in which is recorded a constant number equal to the unit
price p2 of a distance equal to the constant distance
travelled by the taxi between two pulses issued by the
said distance pick-up; a register R4 in which is recorded
a number equal to the unit price p1 of a hiring duration
equal to the said clock period; a pulse counter which
counts up the number of pulses n1 delivered by the said
clock between two pulses delivered by the said pick-up;
and logical circuits which compare after each pulse
delivered by the said pick-up, the number p2 to the
product nl.p1 and which selects as partial price of the
said portion the highest of the two numbers.

5. The electronic taximeter of claim 4, wherein said
taximeter comprises: a register R1 which is connected
on the output of the said pulse counter; a second register
R2 in which is recorded a constant number n2 equal to
the number of pulses delivered by the said clock during
the interval between two pulses delivered by the said
pick-up when the taxi travels at the conjunction speed;
a multiplier circuit on which are connected the register
R4 and the register R1 and which calculates the prod-
uct nl.pl; a comparator which compares the numbers
nl and n2 recorded in the registers R1 and R2; a demul-
tiplexer circuit with two inputs, connected respectively
on the register R3 and on the multiplier circuit, which
demultiplexer is controlled by the logic signal delivered
by the said comparator, so that it transmit the product
nl.pl if nl is greater than n2 and that it transmits the
price p2 recorded in the register R3 if n1 is smaller then
né and the output of the said demultiplexer is connected
on a totalizing counter. y

6. The electronic taximeter of claim 4, wherein said
taximeter comprises: a first adder circuit on which are
connected the said distance pick-up and the said register
R3, which first adder circuit is of the type whose con-
tent is increased by an amount equal to p2 every time it
receives a pulse from the pick-up; a second adder circuit
on which are connected the said clock and the said
register R4, the said second adder being of the type
whose content is increased by an amount equal to pl
every time it receives a clock pulse; a selector logic
circuit comprising two inputs connected on the outputs
of the two adder circuits and a control terminal con-
nected on the output of the dictance pick-up, which
selector circuit is of the type which compares the num-
bers recorded in the adder circuits every time it receives
a pulse from the pick-up and which lets through the
greatest of the two numbers and the output of the selec-
tor circuit is reconnected in parallel on the two adder
circuits so that after each pulse delivered by the pick-
up, there is in the two adders the same number equal o
the number P which was there after the preceding
pulse, increased by the greatest of the two numbers p2
and nl.pl recorded respectively in the two adder cir-
cuits between two successive pulses of the pick-up, the
number nl being the number of clock pulses delivered
between two successive pulses of the distance pick-up
and one of the adder circuit is used as a price totalizing
counter and is connected on the luminous display unit

of the taximeter.
& % * % *
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UNITED STATES PATENT AND TRADEMARK OFFICE

PATENT NO.
DATED
INVENTORI(S}) :

It is certified that error appears in the ahove-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 2,
Column 2,
Column 7,
Column 9,
Column 10,
Column 11,
Column 12,
Column 13,
Column 14,
Column 14,
Column 14,
Column 14,
Column 14,

CERTIFICATE OF CORRECTION

4,409,685 Page 1 of 2
October 11, 1983
Claude F. Ricard

line 9, "taxis" should read -- taxi --;
line 16, "wen" should read -- when --;
line 36, "of" should read -- or --;
line 55, "wich" should read -- which --;

line 47, "portions" should read -- portion --;
line 57, after "ter" insert -- R3. --;

line 26, "simlify" should read -- simplify =--;
line 20, after "numbers" insert -- being --;
line 9, "logical" should read -- logic --;

line 28, "transmit" should read -- transmits --;
line 30, "then" should read -- than --;

line 31, "neé" should read -- n2 --;

line 45, "dictance" should read -- distance --; and
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INTEGRATED TAXIMETER/GPS POSITION
TRACKING SYSTEM

TECHNICAL FIELD

The present invention relates generally to measurement of
the movement of a vehicle, and, more particularly, to accu-
rately measuring the distance moved by a vehicle with
rotating wheels.

BACKGROUND OF THE INVENTION

Mileage meters for commercial vehicles such as taxicabs
and long-haul trucks are calibrated and certified by govern-
mental agencies for a specific tire pressure and a certain rim
size. When the tire pressure and rim size of a vehicle are
changed, distance errors of 3 percent can be obtained. For
consumers, increased mileage readings by a taximeter
increase their costs. For a state governmental agency which
taxes a long-haul truck based on the number of miles driven
by the long-haul truck within the state, shortened mileage
readings result in significant revenue shortfall for the state.

Consequently, a need exists for a technique of calibrating
mileage meters, such as taximeters and long-haul truck
mileage meters.

A taximeter or mileage meter system which is based
exclusively on GPS techniques could theoretically provide
accurate distance information and could be continuously
calibrated. However, a taximeter or mileage meter using
only a GPS system is limited because of outages caused by
passage of a vehicle with such a system through tunnels,
canyons, dense urban areas, etc.

A taximeter or mileage meter is used to provide distance
measurements. U.S. Pat. No. 5,014,206 granted to Scribner
et al. on May 7, 1991, and entitled “Tracking System”
discloses a system used for determining and recording the
geographic location of a vehicle during predetermined
events using a GPS system. The Scribner et al. system is
adapted to a particular application by configuring a switch or
sensor to record the occurrence of a desired event, such as
the opening of a garbage truck tailgate at a waste dump site.
Passive RF tags are used to identify a vehicle as being at a
particular site at a particular time.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to
provide a technique for calibrating a taximeter or mileage
meter.

It is another object of the invention to provide a calibrated
system which can function during outages of a calibration
signal. The invention provides incontestably accurate taxi-
meters and trip meters with accurate elapsed time measure-
ments and total distance traveled based on GPS time mea-
surements and “calibrated” odometer pulses. GPS outages
are compensated for with dead-reckoning equipment. Thus,
the present invention is able to accurately measure the
distance moved by a vehicle with rotating wheels by
calibrating, correcting, and/or verifying odometer readings.

In accordance with these and other objects of the
invention, a combined taximeter or mileage meter and a GPS
system is provided for calibration of the taximeter or mile-
age meter. Means are provided for calibrating the taximeter
with the GPS information. For purposes of the present
invention, GPS information includes position, velocity, and
time information.

A taximeter system according to the invention includes a
taximeter integrated with an integral GPS receive/computer
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for providing GPS position, velocity, and time information.
The odometer input pulses to the taximeter are accurately
calibrated by using GPS position, velocity, and time infor-
mation to generate corrected odometer pulses which are
provided to the odometer input terminal of the taximeter.
The GPS system is integrated into the taximeter for cali-
brating and cross checking of input odometer pulses to
provide reliable, consistent distance measurements by the
taximeter. The integrated taximeter and GPS system pro-
vided according to the invention uses GPS position, velocity,
and time information to produce incontrovertibly accurate
corrected, odometer input pulses and GPS time signals for
the taximeter to precisely compute elapsed time and distance
traveled. Dead reckoning operation of the system is avail-
able when the GPS receiver has service outages. A calibrated
mileage meter for trucks also includes an integral GPS
receive/computer for providing accurately calibrated odom-
eter pulses to the mileage meter. Certain locations can be
tagged and recorded for documentation of trip information
such as when a vehicle enters or leaves a state, proof of a
path followed by a vehicle, delivery of good at a certain site,
operation within speed limits, certification of operation
within a certain geographic area.

A system for calibrating a taximeter according to the
invention includes a GPS receiver/computer system having
means for receiving input odometer pulses from an odom-
eter where the GPS receiver/computer system providing
GPS position, velocity, and time information as output
signals. Interface means are provided for receiving the GPS
position, velocity, and time information from the GPS
receiver/computer system and for providing calibrated
odometer output pulses as a function of the received GPS
position, velocity, and time information. A taximeter is
provided having means for receiving calibrated odometer
output pulses from the interface means and for receiving the
GPS position, velocity, and time information. The taximeter
has means for computing a fare from the calibrated odom-
eter output pulses and GPS position, velocity, and time
information provided by the GPS receiver/computer system.

The GPS receiver/computer system includes dead reck-
oning means for providing location information to the GPS
computer system during GPS receiver system service out-
ages. In one embodiment of the present invention, the GPS
receiver/computer system includes differential GPS means
for improving the accuracy of the GPS receiver/system.

A system is also provided for calibrating a mileage meter
for vehicles such as local delivery trucks or long-haul trucks.
The system is similar to the taximeter and includes a GPS
receiver/computer system providing GPS position, velocity,
and time information, where the GPS receiver/computer
system includes means for receiving the GPS position,
velocity, and time information from the GPS receiver/
computer system and for providing calibrated odometer
output pulses as a function of the received GPS position,
velocity, and time information. The system includes dead
reckoning means for providing location information to the
GPS computer system during GPS receiver system service
outages. The system also includes a mileage meter having an
input terminal for receiving the calibrated odometer pulses
where the mileage meter includes means for computing
mileage from the calibrated odometer pulses. In one
embodiment, differential GPS means are provided for
improving the accuracy of the GPS receiver/system.

Means are included for providing trip information and for
recording trip information. The trip information includes
various types of information, such as, for example, infor-
mation: about when a vehicle enters and leaves predeter-
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mined zones, establishing proof of a path followed by a
vehicle, about delivery of goods by a vehicle at a certain site,
about operation of a vehicle within speed limits, and about
certification of operation of a vehicle within a certain
geographic area.

A method of calibrating a taximeter installed in a taxi
vehicle is provided according to the invention. The method
includes the steps of providing GPS position, velocity, and
time information as output signals from a GPS receiver/
computer system, receiving input odometer pulses from an
odometer, providing calibrated odometer output pulses as a
function of the received GPS position, velocity, and time
information and computing a fare in a taximeter from the
calibrated odometer output pulses provided by said GPS
receiver/computer system. The method also includes the
step of using a dead reckoning navigation system for pro-
viding location information to the GPS computer system
during GPS receiver system service outages. In one
embodiment, differential GPS means are used for improving
the accuracy of the GPS receiver/system. The method
includes the steps of providing trip information and of
displaying trip information. The step of providing trip infor-
mation includes providing information about several items,
including proof of a path followed by a taxi vehicle, opera-
tion of a vehicle within speed limits, and certification of
operation within a certain geographic area.

The invention includes a method of calibrating odometer
pulses received by a mileage meter for a vehicle such a local
delivery truck or a long haul truck. The steps of this method
include receiving raw odometer pulses from an odometer,
providing GPS position, velocity, and time information from
a GPS receiver/computer system, receiving the GPS
position, velocity, and time information from the GPS
receiver/computer system, providing calibrated odometer
output pulses as a function of the received GPS position,
velocity, and time information, and computing mileage from
the calibrated odometer pulses. The method also includes the
steps of providing trip information and recording such trip
information. The step of providing trip information includes
the step of providing information about when a vehicle
enters and leaves a predetermined zone, about proof of a
path followed by a vehicle, about delivery of goods at a
certain site, about operation within speed limits, and about
certification of operation within a certain geographic area.
Differential GPS is used to improve the accuracy of the GPS
receiver/system.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings which are incorporated in
and form a part of this specification, illustrate embodiments
of the invention and, together with the description, serve to
explain the principles of the invention:

FIG. 1Aiis a block diagram of a prior art taximeter system
which receives odometer pulses and which provides mea-
surement elapsed time, distance, real time, and a fare to be
charged, based only on the odometer pulses.

FIG. 1B is a view of a typical taximeter package which
includes a customer display with computed fare and distance
traveled readouts.

FIG. 2 is a block diagram of a taximeter system which
uses a GPS system for independent calibration of the odom-
eter pulses delivered to the taximeter, where the GPS system
includes a dead-reckoning capability.

FIG. 3 is a block diagram of a taximeter system which
uses a GPS system having a direct output terminal which
provides corrected odometer pulses to a taximeter computer.

20

25

30

35

40

45

55

60

65

4

FIG. 4 is a block diagram of a fully integrated taximeter/
GPS system in accordance with the present invention.

FIG. 5 is a block diagram of a fully integrated taximeter/
GPS system including a gyro module in accordance with the
present invention.

FIG. 6 is a block diagram of a fully integrated taximeter/
GPS system including a key-activated recording system in
accordance with the present invention.

FIG. 7 is a block diagram of a mileage measurement and
logging system which uses a GPS system having a direct
output terminal at which are provided corrected odometer
pulses.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. While the invention
will be described in conjunction with the preferred
embodiments, it will be understood that they are not
intended to limit the invention to these embodiments. On the
contrary, the invention is intended to cover alternatives,
modifications and equivalents, which may be included
within the spirit and scope of the invention as defined by the
appended claims.

FIG. 1A s a block diagram of an electronic taximeter 100
which receives input odometer pulses on a signal line 102
from a vehicle speed sensor. The taximeter and vehicle
speed sensor are calibrated and certified to be accurate under
standard conditions, such as a specified tire pressure and a
specified rim size. The pulse rate of the input odometer
pulses is supposed to be accurately proportionate to the
speed of the taxi, with no compensation being provided for
changes such as tire pressure and/or rim size, etc. When the
tire pressure and rim size of a vehicle, such as a taxi, are
changed from the standards, errors of up to 3 percent can
result, resulting in increased costs to taxi riders.

At the start of a trip, a taxi driver initiates a start-of-trip
signal on an input signal line 104 to activate operation of the
taximeter and to start an elapsed time measurement. At the
end of the trip, the taxi driver initiates an end-of- trip signal
on an input signal line 106 to stop the elapsed time mea-
surement and operation of the taximeter.

The electronic taximeter 100 includes a module 110
which produces a distance measurement, or trip distance, as
a function of the number of input odometer pulses received
on the signal line 102 during an elapsed time period. Elapsed
time is measured in an elapsed-time module 112 which is
turned on and off respectively by the start-of-trip signal and
the end-of-trip signal. Elapsed time information is provided
from the elapsed-time module 112 as an input to the trip
distance module 110 on a signal line 114. Real time-of-day
information is provided by a real-time module 116 to the
elapsed time module 112 on a signal line 118.

A fare computation module 120 receives input signals
from the various other modules. Specifically, as shown in
FIG. 1A, fare computation module 120 receives input from
the trip distance module 110 on a signal line 122, from the
elapsed-time module 112 on a signal line 124, and from the
real-time module 116 on a signal line 126. The fare com-
putation module 120 computes a fare in accordance with a
fare computation tariff as a function, for example, of an
initial fare charge, trip distance, elapsed time, real time, and
various “extras”, such as additional passengers and baggage.
A display module 128 displays the computed fare and
distance traveled.
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FIG. 1B shows a typical taximeter package which
includes a customer display 130 for a taximeter system
having a LED, or similar, display panel 132. Computed Fare
is displayed on one line 134 of the LED display panel 132.
Another line 136 of the LED display panel 132 displays Trip
Distance. A start-of-trip button 138 is operated to provide an
input signal on input signal line 104 of FIG. 1A to activate
operation of the taximeter and to start an elapsed time
measurement. An end-of-trip button 140 is operated to
provide an end-of-trip signal on the input signal line 106 to
stop the elapsed time measurement and operation of the
taximeter. Buttons 142, 144 are used to input Extra infor-
mation such as additional passengers and luggage.

FIG. 2 is a block diagram of one embodiment of a
taximeter system 200, according to the invention. A GPS
system is integrated into the taximeter for calibrating and
cross checking of input odometer pulses to provide reliable,
consistent distance measurements by the taximeter. This
taximeter system 200 combines a GPS receiver/computer
module 202 with a taximeter computer module 204 through
an interface circuit 206. The GPS receiver/computer module
202 and the interface circuit 206 are integrated with the
taximeter functions in the taximeter housing.

The GPS receiver/computer system 202 includes a GPS
receiver/computer circuit 208 and a suitable GPS antenna
209. For differential GPS (DGPS) operation, an optional
DGPS antenna 210 and DGPS receiver 212 are provided for
receipt of correction information, which is, for example,
transmitted locally from a fixed GPS reference-receiver site.

The GPS receiver/computer 208 measures its velocity
with respect to that of a satellite by measuring the Doppler
shift of the signals received from the satellite. Using an
ephemeris and almanac, the position of the satellites are
precisely known. Some of the Doppler shift measured by the
GPS system is due to the satellite and the balance of the
Doppler shift is due to the velocity of the GPS receiver. The
GPS system processes this velocity information and distance
is calculated as the product of velocity and time.

One embodiment of the receiver/computer 208 is imple-
mented using, for example, a commercially available GPS
receiver system provided by Trimble Navigation of
Sunnyvale, Calif. and called the Trimble Placer GPS/DR
system. The Trimble Placer GPS/DR system is a mobile
GPS system which also includes a dead reckoning (DR)
capability incorporated into an I/O processor circuit board.
The Placer DR system uses GPS signals as its primary
means of determining position and velocity. Because of its
dead reckoning capability, the Placer DR system provides
for accurate, reliable, vehicle location in areas where GPS
signals are temporarily blocked.

The receiver/computer 208 as implemented by a Placer
DR system circuit board is packaged in a standard taximeter
housing with the taximeter circuits. The Placer DR system
uses dead reckoning when the GPS satellite signals are
blocked by features such as tall buildings, tunnels, multi-
deck bridges, etc. Input signals to the GPS system for dead
reckoning operation are provided on a signal bus 214 from
a heading sensor 216, such as a gyroscopic system provided,
for example, as a piezoelectric vibrating-beam gyro. The
Placer DR system continuously calibrates its DR sensors
with GPS signals.

Accuracy of the combined GPS and dead-reckoning sys-
tem is improved with a U.S. patent application, Ser. No.
08/068,983, filed May 28, 1993 by Geier et al. for a
“Navigation System for Adaptive Weighting of GPS and
Dead-Reckoning Information”. The Geier et al. Patent is
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incorporated herein by reference as background material.
Geier et al. provides improved navigational data to a vehicle
user by blending GPS solutions and dead-reckoning (DR)
solutions using modified Kalman filters.

A signal line 218 provides connections for signals from a
vehicle’s digital pulse odometer 220 to the GPS receiver/
computer 208. The GPS module 202 uses the heading sensor
information from the heading sensor 216 and the odometer
pulses to generate DR position and velocity. Information
provided by the GPS receiver/computer module 208
includes latitude, longitude, velocity, time, and direction of
travel.

The interface circuit 206 receives GPS time information
on a signal line 224 from the GPS receiver/computer module
202. The interface circuit 206 receives GPS position,
velocity, and time information on a signal line 226 from the
GPS receiver/computer module 202. The interface circuit
uses the GPS position, velocity, and time information to
provide corrected odometer pulses on a signal line 228 to a
trip distance module 232. The corrected odometer pulses are
provided from a pulse stuffer/subtractor module includes in
the interface circuit 206. GPS time signals are provided from
the interface circuit 206 on a signal line 234 to a real time
module 234.

A taxi driver provides a start-of-trip signal on an input
signal line 240 to activate operation of the taximeter system
200 and to start an elapsed time measurement. Elapsed time
is counted in an elapsed-time circuit 242 which is turned on
by the start-of-trip signal. At the end of the trip, the taxi
driver provides an end-of-trip signal on an input signal line
244 to stop the elapsed time measurement.

The trip distance module 230 receives the corrected
odometer pulses on line 228 and elapsed time information
on a signal line 246 from the elapsed time module 242.

The corrected odometer pulses on signal line 228 are
calibrated by the GPS system, which verifies and corrects for
errors in the odometer pulses received by the GPS receiver/
computer module 202 from the odometer 220.

A fare computation module 250 receives an output signal
from the trip distance module 230 on a signal line 252. The
fare computation module 250 receives an output signal from
the elapsed-time module 242 on a signal line 254. The fare
computation module 250 receives an output signal from the
real-time module 234 on a signal line 256. The fare com-
putation module 250 computes a fare as a function of an
initial fare charge, corrected trip distance, elapsed time, real
time, and any “extras” in accordance with a fare computa-
tion tariff. A display module 258 displays, for example, the
computed fare and the trip distance.

Information is sent on a signal line 260 from the fare
computation module 236 to the interface circuit 206 and
then on a signal line 262 to the GPS receiver/computer
module 202.

Information relevant to particular trips is sent from the
GPS receiver/computer on a signal line 264 to a data
recorder 266 which records, for example, what path was
traversed for a trip. Information is also sent on a signal line
268 to a printer 270, which provides, for example, a trip
ticket providing appropriate documentation of a trip, for
example, to a taxi rider or to a state agency.

The recorded trip information can include a number of
items, depending upon the application. For an interstate
truck, the information is about when and where a vehicle
enters and leaves a predetermined zone, such as a state or
municipality. For both taxis and trucks, the trip information
includes information showing proof of a path followed by a
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vehicle. The trip information may include information about
delivery of a passenger or goods at a certain site. The trip
information can include information about operation of a
vehicle, particularly a truck, within safe speed limits. The
trip information can also include information about certifi-
cation of operation within a certain geographic area.

The integrated taximeter and GPS system provided
according to the invention uses GPS position, velocity, and
time information to produce incontrovertibly accurate cor-
rected odometer input pulses and time signals for the taxi-
meter to precisely compute elapsed time and distance trav-
eled. The integrated taximeter and GPS system taximeter
system provided according to the invention also provides for
dead reckoning operation of the system when the GPS
receiver has service outages.

FIG. 3 is a block diagram of an embodiment of a taximeter
system 300, which uses a Scorpion GPS receiver/computer
integrated circuit 302 by Trimble Navigation of Sunnyvale,
California. The Scorpion integrated circuit 302 is a Trimble
Navigation ASIC chip which includes a 68332
microprocessor, A/D circuits, DUARTs. A U.S. patent
application, Ser. No. 08/165,972, filed Dec. 10, 1993, by Lau
et al. for a “Single-Chip GPS Receiver Digital Signal
Processing and Microcomputer” and incorporated herein by
reference as background material, provides an integrated
GPS receiver/computer integrated circuit. The integrated
circuit is a Trimble Navigation ASIC chip which includes a
68332 microprocessor, A/D circuits, DUARTs. The inte-
grated circuit also includes integral circuitry for taking a raw
odometer input pulses on a signal line 304 from a odometer
304 and internally processing the raw odometer pulses to
obtain corrected, calibrated odometer output pulses. The
GPS system verifies and corrects for errors in the raw
odometer pulses received by the integrated circuit 302 from
an odometer.

The Scorpion integrated circuit 302 also includes integral
circuitry for taking a raw odometer input pulses on a signal
line 304 from a odometer 304 and internally processing the
raw odometer pulses to obtain corrected, calibrated odom-
eter output pulses, which are provided as output signals on
a signal line 306. The GPS system verifies and corrects for
errors in the raw odometer pulses received by the Scorpion
integrated circuit 302 from the odometer 304.

The corrected, calibrated odometer output pulses on sig-
nal line 306 are fed into the odometer input terminal of a
standard taximeter 308. The taximeter 308 is similar to the
taximeter of FIG. 2, discussed herein above. GPS time
signals are also fed on a signal line 310 to a real time module
312 of the standard taximeter 308.

As discussed in connection with FIG. 2, a taxi driver
provides a start-of-trip signal on an input signal line 320 to
activate operation of the taximeter system 308 and to start an
elapsed time measurement. Elapsed time is counted in an
elapsed-time circuit 322 which is turned on by the start-of-
trip signal. At the end of the trip, the taxi driver provides an
end-of-trip signal on an input signal line 324 to stop the
elapsed time measurement.

A trip distance module 326 receives the corrected odom-
eter pulses on line 306 and elapsed time information on a
signal line 328 from the elapsed time module 322.

A fare computation module 330 receives an output signal
from the trip distance module 326 on a signal line 332. The
fare computation module 330 receives an output signal from
the elapsed-time module 322 on a signal line 334. The fare
computation module 330 receives an output signal from the
real-time module 312 on a signal line 336. The fare com-
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putation module 330 computes a fare as a function of an
initial fare charge, corrected trip distance, elapsed time, real
time, and any “extras” in accordance with a fare computa-
tion tariff. A display module 338 displays, for example, the
computed fare and the trip distance.

Information is sent on a signal line 340 from the fare
computation module 330 to the GPS receiver/computer
module 302. Information relevant to particular trips is sent
from the GPS receiver/computer on a signal line 342 to a
data recorder 344 which records, for example, what path was
traversed for a trip. Information is also sent on a signal line
346 to a printer 348, which provides a trip ticket providing
appropriate documentation of a trip.

The integrated taximeter and GPS system provided
according to the invention uses GPS position, velocity, and
time information to produce incontrovertibly accurate cor-
rected tachometer input pulses and GPS time signals for the
taximeter to precisely compute elapsed time and distance
traveled. As mentioned in connection with the description of
FIG. 3, the recorded trip information can include a number
of items, depending upon the application. For an interstate
truck, the information is about when and where a vehicle
enters and leaves a predetermined zone, such as a state or
municipality. For both taxis and trucks, the trip information
includes information showing proof of a path followed by a
vehicle. The trip information may includes information
about delivery of a passenger or goods at a certain site. The
trip information can include information about operation of
a vehicle, particularly a truck, within safe speed limits. The
trip information can also include information about certifi-
cation of operation within a certain geographic area.

With reference next to FIG. 4, a block diagram of a
integrated taximeter system 308 and a GPS receiver/
computer 305 which are integrated in a single ASIC chip
302. In the present embodiment, all taximeter firmware is
embedded within, for example, the Scorpion ASIC chip 302
by Trimble Navigation of Sunnyvale, California. In a man-
ner similar to the embodiment of FIG. 3, in the present
embodiment, GPS system 305 verifies and corrects for
errors in the raw odometer readings. Hence the present
embodiment integrates both the GPS software and the
taximeter software onto, for example, the Scorpion ASIC
chip 302. Thus, all taximeter calculations are performed by
the Scorpion integrated circuit 302. By integrating both GPS
system 305 and taximeter system 308, the present embodi-
ment eliminates the potential for fraud or intentional altering
of taximeter calculations.

As in the embodiment of FIG. 3, the embodiment of FIG.
4 includes integral circuitry for taking a raw odometer input
pulses on a signal line 303 from a odometer 304 and
internally processing the raw odometer pulses to obtain
corrected, calibrated, odometer output pulses. The corrected
odometer output pulses are used by taximeter system 308 of
Scorpion chip 302 for calculation of an accurate,
incontrovertible, fare.

As discussed above, in operation, a taxi driver provides a
start-of-trip signal on an input signal line 320 to activate
operation of the taximeter system 308 and to start an elapsed
time measurement. At the end of the trip, the taxi driver
provides an end-of-trip signal on an input signal line 324 to
stop the elapsed time measurement.

The trip fare is calculated as described above in detail in
conjunction with the embodiment of FIG. 3. The present
embodiment also includes a display module 338, a printer
module 348, and an outputs recorder 344.

Hence, the present embodiment provides an incontrovert-
ibly accurate fare. Additionally, by integrating taximeter
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system 308 and GPS system 305 onto a common ASIC chip,
the present embodiment is not susceptible to fraud or
intentional altering of fare-related data.

Referring now to FIG. 5, another embodiment of the
present invention is shown in which a gyro module 316 is
coupled to ASIC chip 302. In the present embodiment, gyro
module 316 is used to generate dead reckoning position
signals. The dead reckoning position signals are input to
ASIC chip 302 as a substitute or in addition to GPS
generated position signals.

With reference next to FIG. 6, yet another embodiment of
the present invention is shown including a key-activated
recording system. As shown in FIG. 6, the present embodi-
ment includes additional features such as a real-time clock
350, a battery 352, and a key-based on/off switch 354. The
present embodiment is well suited for logging the miles
traveled by a vehicle through, for example a given state.
Thus, the present invention is extremely useful for deter-
mining state taxes assessed according to the quantity of
miles traveled by a vehicle through a given state. In
operation, once a vehicle enters a given state or geographic
region, key-activated on/off switch 354 is turned on. When
the vehicle leaves the state or geographic region, key-
activated on/off switch 354 is turned off. The state or
geographic region is then able to receive an accurate incon-
trovertible record of the miles traveled by the vehicle while
in the state or geographic region. Real-time clock 350
powered by battery 352 provides a time-stamp which indi-
cates when key-activated switch 354 is turned on and/or off.
Therefore, the present embodiment provides a record of the
times at which key-activated switch is turned on and/or off.
By providing such a record, the present embodiment pre-
vents the intentional or unintentional turning off of key-
activated switch while the vehicle travels through the state
or geographic region. Thus, the state or geographic region is
able to accurately assess taxes upon vehicles moving
through the state or geographic region.

Furthermore, the present embodiment is also well suited
to having key-activated switch 354 turned on or of by, for
example, a state official posted at the border of the state. By
having key-activated switch 354 turned on or of by a state
official the state is able to precisely monitor and tax vehicles
moving therethrough.

Additionally, the embodiments of FIGS. 3-6 are also well
suited to having a communication link, not shown, between
the integrated GPS/taximeter system and, for example, a
tracking station. The communication link is used to transfer
information such as, for example, position, fare amount,
status, receipts, and the like from a vehicle to a tracking
station. The communication link is established using any one
of numerous communication link techniques well known in
the art.

FIG. 7 is a block diagram of a mileage measurement and
logging system 400 which uses a GPS system having a direct
output terminal at which are provided corrected odometer
pulses. The mileage measurement and logging system 400 is
used, for example, with vehicles such as trucks, which have
mileage meters which are calibrated and certified by gov-
ernmental agencies for a specific tire pressure and a certain
rim size. When the tire pressure and rim size of a vehicle are
changed, distance errors of 3 percent can be obtained. For a
state governmental agency which taxes a long-haul truck
based on the number of miles driven by the long-haul truck
within the state, shortened mileage readings result in sig-
nificant revenue shortfall for the state.

The mileage measurement and logging system 400 uses a
Scorpion GPS receiver/computer integrated circuit 402
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which includes a 68332 microprocessor, AID circuits,
DUARTs. The Scorpion integrated circuit 402 also includes
integral circuitry for taking a raw odometer input pulses on
a signal line 403 from an odometer 404 and internally
processing the raw odometer pulses to obtain corrected,
calibrated odometer output pulses which are provided as
output signals on a signal line 406. The GPS system verifies
and corrects for errors in the raw odometer pulses received
by the Scorpion integrated circuit 302 from the odometer
404.

The corrected, calibrated odometer output pulses on sig-
nal line 406 are fed into the odometer input terminal of a
standard mileage meter 408. GPS time signals are also fed
on a signal line 410 to the mileage meter 408.

Information is sent on a signal line 412 from the fare
computation module 330 to the GPS receiver/computer
module 402. Information relevant to particular trips is sent
from the GPS receiver/computer on a signal line 414 to a
data recorder 416. This information includes trip informa-
tion such as when a vehicle enters or leaves a state, proof of
a path followed by a vehicle, delivery of good at a certain
site, operation within speed limits, certification of operation
within a certain geographic area.

The integrated taximeter and GPS system provided
according to the invention uses GPS position, velocity, and
time information to produce incontrovertibly accurate cor-
rected odometer input pulses and GPS time signals for the
taximeter to precisely compute elapsed time and distance
traveled. Also, as mentioned in connection with the descrip-
tion of FIG. 3, the recorded trip information can include a
number of items, depending upon the application. For an
interstate truck, the information is about when and where a
vehicle enters and leaves a predetermined zone, such as a
state or municipality. For both taxis and trucks, the trip
information includes information showing proof of a path
followed by a vehicle. The trip information may include
information about delivery of a passenger or goods at a
certain site. The trip information can include information
about operation of a vehicle, particularly a truck, within safe
speed limits. The trip information can also include informa-
tion about certification of operation within a certain geo-
graphic area.

The foregoing descriptions of specific embodiments of the
present invention have been presented for the purposes of
illustration and description. They are not intended to be
exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible in light of the above teaching. The embodiments
were chosen and described in order to best explain the
principles of the invention and its practical application, to
thereby enable others skilled in the art to best utilize the
invention and various embodiments with various modifica-
tions as are suited to the particular use contemplated. It is
intended that the scope of the invention be defined by the
claims appended hereto and their equivalents.

I claim:

1. A calibrated electronic taximeter system for a taxi,
comprising:

a GPS receiver/computer system having means for receiv-
ing input odometer pulses from an odometer, said GPS
receiver/computer system providing GPS information
as output signals;

interface means for receiving the GPS information from
the GPS receiver/computer system and for providing
continuously calibrated odometer output pulses as a
function of the received GPS information, when the
GPS information is available;
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a taximeter having means for receiving calibrated odom-
eter output pulses from the interface means and for
receiving the GPS information, said taximeter having
means for computing and displaying a taxi fare from

12
receiving input odometer pulses from an odometer;
providing calibrated odometer output pulses as a function

of the received GPS velocity information and GPS time
information;

the calibrated odometer output pulses and GPS infor- 5 ] ) ) ) )
mation provided by said GPS receiver/computer sys- computing a taxi fare in a taximeter from the calibrated
tem; odometer output pulses provided by said GPS receiver/
wherein the GPS receiver/computer system includes dead computer system;
reckoning means for providing location information to displaying the taxi fare;
the GPS computer system during GPS receiver system 10 using a dead reckoning navigation system for providing
service outages; location information to the GPS computer system dur-
means for providing trip information; ing GPS receiver system service outages;
means for recording the trip information; and providing the trip information;
wherein the trip inforrna[iqn ' includcs infqrmation 15 displaying the trip information;
selected from the group consisting of information about - . .
. recording the trip information; and
when and where a vehicle enters and leaves a prede- . o L .
termined zone, information establishing proof of a path wherein the step of providing the trip information
followed by a taxi, information about operation within %ncludes information s.el‘ecte.d from l‘he group conslst-
speed limits, and information verifying operation ;g ing of the step of providing information about proof of

within a certain geographic area.
2. The system of claim 1 wherein the GPS receiver/

a path followed by a taxi vehicle, providing informa-
tion about operation of a vehicle within speed limits;

computer system includes differential GPS means for
improving the accuracy of the GPS receiver/system.
3. A method of calibrating a taximeter installed in a taxi 55
vehicle, comprising the steps of:
providing GPS position information and GPS time infor-
mation as output signals from a GPS receiver/computer
system, k% ok ok ok

and providing information about certification of opera-
tion within a certain geographic area.
4. The method of claim 3 including the step of using
differential GPS means for improving the accuracy of the
GPS receiver/system.
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Q. Can you be charged waiting time if the cab is moving but very slowly?

A. No, unless you are in New York City. "Any speed under 9.6 mph starts the wait time
rate, which in New York is 25 cents per 75 seconds, rather than the 25 cents per fifth of a

mile moving rate,” said Rebecca Bowser, with the New York City Taxi Cab Commission.

Q. Can you be billed for time, instead of distance when you are cabbing it? Do you ever

have a choice?

A. Usually no. In most places, as long as the cab is moving, the customer is on the

meter, and if the cab is not, the customer is on the clock.

However, in Washington, D.C,, a customer may hire a cab by the hour, at the rate of $12

for the first hour or part of an hour, and $3 for each additional 15 minutes.
Q. Is it cheaper to take the shortest route, or the fastest route?

A. This can vary from city to city and during different times of the day. Even though
customers have a hard time trusting cabbies, Mark Cohen, administrator of Boston's

Hackney Carriage Unit, recommends allowing the cabbie to decide.

"A good cabdriver can make the call better than the general public,” Cohen said. "In
order to avoid traffic, most people are willing to pay an extra dollar or two in mileage

fees in order to get to their destination faster anyway."
Q. What do you do if the cabby doesn't turn on the meter?

A. There is no charge until the flag falls. If the cabby forgets, he could be out of luck,

unless his passenger is a nice guy.
Q. How often are customers cheated by tampered meters?

A. "Cab meters are not tampered with very often. It's a class-one offense that can lose a
cabby his license. We do sting operations periodically checking for tampered meters,"

said Bowser.
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A. The various city taxicab commissions check the accuracy of the meters.

Q. Do all taxi meters have seals? Where are they? How do you know if the seals are

broken?

A. All meters have seals that are visible on the front. If the wire seal is cut or bent in

any way, the seal should be assumed broken.

Q If the seals are broken, what does it mean? What recourse do you have? Who should

you call, a cop?

A. You can always call a cop. Otherwise, if the seal is broken, the passenger should take
down the cabby's name and number, and also the number of the cab, and report it to

the local taxicab commission.
Q. What do you do if a cabby refuses to take you where you want to go?

A. "By law, a cabby must accept all passengers and deliver them to their desired
destination. Drivers must take passengers to where they want to go," said Collins. "If
the driver refuses to do so, take his name and number, and the number of his cab, and

report it to the Commissioner of Consumer Sales.
Q. Where do cabdrivers come from?

A. According to Pamela Haze, assistant dean of adult education at Chicago City-Wide
College, cab drivers represent virtually all ethnic groups. Roughly 50 percent of drivers
in Chicago are foreign-born, and during the last study conducted by the college,
immigrants from Pakistan and India represented the majority of foreign-born cab

drivers applying for licenses.

Q. Does any government agency (local or otherwise) require that the cabby know

English? How about his way around the city?

A. In the city of Chicago, a cabby or chauffeur driver must pass a test showing a
working knowledge of English. For a $25 fee, the applicant may attend a two-day

workshon at one of Chicago's citv colleges. 1t is a 13.5 hour course. with five hours

& DeseretNews
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Description

The present invention relates to fare computa-
tion and dispatching methods or similar computa-
tional applications, being more particularly
concerned with adapting taxi meters and the like
to accommodate simultaneous and overlapping
customers with varied pick-up and delivery loca-
tions, and with automatically provided sophistica-
tion and equitably proper control and/or correc-
tions for such factors as time of day, traffic
conditions, minimal routing and the like. While
hereinafter described with reference to the
illustrative and preferred application to taxi
operations, it should be understood that the
concepts and techniques here-involved may also
be applied to other applications, as well, where
the features or some of the features of the
invention may also be desired.

it has previously been proposed to provide
computation circuits in taxi meters and the like for
separately computing the fares of a plurality of
passengers with overlapping trips as disclosed,
for example, in U.S. Letters Patent No. 3,953,720;
and numerous systems have been proposed for
computing fare indications with the aid of pulse
measuring systems for determining time and
distance, as disclosed, for example, in U.S. Letters
Patent Nos. 3,843,870 and 3,860,806. Of course,
the concept of radic communication with vehicles
or other moving objects for controlling the same
or functions therein has long been proposed in a
variety of applications as disclosed, for example,
in U.S. Letters Patent Nos. 3,284,627 and
3,286,091, and the use of a central dispatching or
control office with vehicle communication links
has long been used in the railroad and other arts.

Also relevant to the prior art is the article
entitted ““A computer controlled dial-a-ride
system” by K. K. Rebibo appearing in the
periodical AFCET Traffic Control and Transporta-
tion Systems 1621 September 1974 pages 121
to 131.

This article discloses a dial-a-ride system which
lessens the burden of control room personnel and
offers door-to-door service on demand using
shared vehicles with dynamically changing
routes. In this prior system pick-ups and
deliveries are relayed to the drivers via two-way
mobile radios. When a vehicle arrives at a stop
the driver radios the dispatcher in the control
room who interrogates a computer to obtain the
vehicle’s next destination.

All of this, however, falls far short of the

concept underlying the present invention which -

involves a central control system for monitoring
not only the fare needs of the taxi fleets, but for
enabling central computation of the fares,
estimated trip time information and other needs
for over-lapping trip passengers, without penalty
to a deviated rider, together with the
sophisticated use of experience in the
peculiarities of different routes, traffic patterns
and exigencies or difficulties of travel at different
times of day or weather and the like. The
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invention, thus, introduces compensations and
corrections based upon the particular routes and
time of day with its differing traffic and similar
circumstances, and, in addition, may select the
most expeditious, economical or otherwise suit-
able routes for the driver to take consistent with
the best service to the customer—again from
centralized stored information elicited when the
pick-up and destination points are communicated
to the central computing and controlling head-
quarters.

All of this is done, moreover, in a manner that,
once the pick-up and destination is
communicated, does not involve the driver in so
far as the computation and presentation of the
indicated data is concerned. The prior art
approaches to fare calculations and time-distance
techniques for rate calculation and the like, with
emphasis upon calculations effected at the taxi
meter, seem to have led the art away from the
concept of the present invention since such
techniques are not practically adapted to incor-
porate historical data, minimal route and related
corrections which are eminently feasible with the
centralized computation and automatic pre-
calculation and remote controi of local meter
displays in accordance with the present invention.

It is accordingly an obiject of the invention to
provide such a new and improved method of and
system for automatic taxi meter control, incor-
porating statistical corrective data for automatic
overlapping-trip fare computation, including such
importance refinements as compensation for
traffic conditions, weather and routing from
stored historial and statistical data relating to the
same; the method and system being thus not
subject to the limitations and relatively less
sophisticated capabilities of prior art proposals.

A further object is to provide a technique
whereby real-time indications may be provided to
the central station of various taxicab mechanical
data such as engine temperature, oil temperature
and oil pressure, as well as such data as how
many seats in the taxicab are occupied.

A further object is to provide a system wherein
emergency signals can be provided to the central
station and which may be inconspicuously
communicated by the taxicab operator to
indicate, for example, that police aid is desired.

A further object is to provide such a novel
method and system that may be applicable to
other vehicular and related control applications,
as well, wherein advantages and functions similar
to those attained by the invention in taxi usages
may be desired.

Other and further objects will be explained
hereinafter and are more specifically delineated in
the appended claims.

In summary, this invention embraces a method
of fare computation and dispatching referred to
herein as the Ride Shared Vehicle Paratransit
System (RSVP System), and comprising storing
information in a computer at a central control
station relating to routes and distances between
street addresses and historical data as to time for
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normal transit therebetween under different
times of day and traffic conditions; peripherally
interfacing with the central control station
through communication links with moving
vehicles; communicating pick-up and deposit
addresses along such links to the central control
station from each vehicle for each hire thereof;
calculating fares and estimating times of transit
using said stored information; characterised by
transmitting along said links, said calculated fares
and estimated times of transit selectively
addressed to the corresponding vehicle; and
receiving and automatically displaying said trans-
mitted fares and times at the respective vehicles,
the displaying step including simultaneously
displaying pluralities of fare and corresponding
time data at the vehicles transmitted for over-
lapping hires. Preferred details are hereinafter set
forth. :

The invention will now be described in connec-
tion with the accompanying drawings wherein
the symbols used conform to the International
Organization for Standardization (ISO) Re-
commendation R1028 Flowchart Symbols for
Information Processing, and conform to
American National Standard Flowchart Symbols
and Their Usage in Information Processing,
X3.5-1970.

Fig. 1 is a flow-chart in block diagram form of
the entire RSVP System illustrating preferred
RSVP System hardware; and

Fig. 2 is a flow-chart in block diagram form of
the calculation scheme for the RSVP System,

itlustrating the software and processing system -

aspects of the invention.

Fig. 3 is a flow-chart in block diagram form of
the calculation scheme for the computer program
used in the invention.

It is now in order more fully to describe the
underlying concept of the invention with
reference to the illustrative specific exemplary
embodiment of the same as shown in the
drawings.

Central control station hardware

The Central Control Station of Figure 1, serves
as the focal point for all operations, which
includes the following basic hardware
components:

(1) The Central Computer 2a, labeled “RSVP
calculations”, its Monitor Console 3a. labeled
“CRT Display Dispatcher”, and a cartridge disk
storage unit 1, termed “RSVP data base”’;

(2) A Dispatcher Console 3b, labeled “address
input by dispatcher,” for entering trip data and
displaying system information at 3a;

(3} A Backup Console which provides backup
manual dispatching capabilities shown as a
“voice channel” 3c; and

(4) Vehicle communication hardware 5 for
transmitting and receiving vehicle messages.

The Central Computer 2a will perform all
calculations, communications processing, and
real-time monitoring in the system. In a tested
system, a PDP 11/10 mini-computer served as the

He
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Central Computer, although initial program
development was performed on a PDP 11/40. The
PDP 1110, which can address a maximum of 32K
16-bit words, was configured with 16K words of
core memory, and an internal 60 Hz line fre-
quency clock providing timing signals for real-
time monitoring, with an extended arithmetic
element permitting  hardware fixed-point
integer-multiplication and division.

The Operation Console 2b of the Central
Computer 2a consisted of a hard copy terminal
equipped with a paper tape reader/punch, used
for entering programs and for monitoring
computer operations. All programs were
developed by using a disk based operating
system with text editing capabilities; however,
after development, the system programs function
independently of the operating system.

Secondary storage at 1 for the system was
provided by a moving-head cartridge disk system
containing one fixed disk and one removable disk
cartridge, each of which had a 2.5 million word
capacity. The disk system was completely
compatible with DEC hardware and software.
Thus, vendor software protection features per-
mitted using the device to store operating system
files in addition to storing the hash-coded
Address-Coordinate File and the Time/Distance
File. .

Under normal operating conditions, the
Dispatch Console of the Central Control station 3a
and 3b may be used to enter origin or pick-up and
destination or deposit address data and to display
operating information (e.g. fares, estimated trip
times for each hire, system messages, vehicle
messages). In the tested embodiment, the
Dispatch Console was the Cathode Ray Tube
terminal 3a which stored up to 1920 characters
(24 lines of 80 characters) and which had a
protected field capability for display in pre-
arranged screen formats.

The computer interface for the Dispatch
Console 3a and 3b and for the Operations Console
2b was a standard DEC DL11-E asynchronous line
interface with modem control capability which
permitted demonstrations at remote locations
using voice grade telephone lines. Vehicle
communications were routed through a special
purpose interface with 64-bit (i.e. four word)
input/output capability. The interface supported
one or two base station transmitters and was
capable of adequately communicating with up to
500 vehicles. Since a portion of the interface
capacity may be unused, various system display
functions may easily be added by connecting

interface outputs to a stand-alone static display.>™

For example, the display could indicate
emergency conditions without tying up the
Operations Console 2b; and the before-
mentioned Dispatch Console 3a functions may
also be displayed thereon at the central station.

The interfacing Command Module 4a and 4b
interpret commands, execute commands, and
control vehicle communications. They also
format the Operations Consocle display at 3a,
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check input data for validity, and initialize internal
buffers with valid data.

Vehicle hardware

Turning, now, to a possible implementation of
the vehicle hardware and usable with the system
of the invention, the vehicle display may show the
trip fare and estimated trip time of each hire
generated by the Central Computer, or the fare as
determined by the electronic meter in the event of
a computer failure, the mode in which fares are
calculated by computer being the normal operat-
ing mode and the electronic meter capability
providing a manual back up. Trip and fare data
are continuously accumulated and may be
accessed manually or by the computer, with the
meter distance fare rate and time fare rate being
adjustable to accommodate virtually any fare rate
structure.

Digital radio transmission along the
communications link between the centrai station
and the vehicles, with individual vehicle address-
ing, error checking and command control cap-
abilities, may provide the means for computer-
based control of the entire fleet, with communica-
tions and monitoring capabilities being expand-
able by incorporating micro-processor
techniques.

As before indicated, the vehicle. unit operates
gither in conventional taxi mode or the computer-
controlled mode with the latter mode initiated
after the digital carrier is detected and the vehicle
has been addressed. The transmission along the
radio communications link can then be either a
system code or the display code. In the present
demonstration system, the display is activated
with a flag button, though the_display, flag and
hold buttons may all be simultaneously activated
by a display on (DO} code immediately following
the vehicle ID. This action locks out the backup
meter. The DO sets the display to 00/06000, and
indicates that, for example, the next six words
sent to the vehicle are the fare and trip time
following by an EOM (End-of-message). (If the
carrier has not been received for 50 milliseconds,
an EOM is assumed).

The fare display at 10 remains set until the
vehicle operator turns the display off as by
depressing the flag button. This will allow
separate fares for each trip. The minute display
begins to decrement as soon as DO (or vehicle
addressed) is received. The normal meter mode
can be initiated at any time by depressing the flag
button so that, in the event of a communication or
computer failure, the meter automatically
provides back-up fare calculations.

The meter unit 10, and speedometer cable (SC)
sensor 8 form the basic vehicle meter, requiring

input from the SC sensor and two clock fre- |

guencies such as {960 Hz and 1 Hz). It outputs fare
increments and 1/10 mile pulses. Fare counters
total the fare increments and drive the display
unit. The 1/10 mile pulse is used to increment the
complete daily (or monthly) mileage on the
vehicle. The meter memory may contain the total
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1/10 miles, the paid 1/10 miles, the number of flag
drops (i.e. trips), the accumulated revenue
collected in meter mode and the accumulated
revenue collected in computer-controlled mode.
Memory capacity may be expanded to permit
additional monitoring and the meter memory
may be read from the vehicle remotely via
computer or with, for example, a key lock rotary
selector switch. After the meter memory is read, it
may be zeroed.

The meter unit will permit fare rate structure
adjustments using wire jumpers that determine
the cents/minute, cents/mile, and threshold
velocity {i.e. the point at which the instantaneous
time fare rate is the same as the distance fare
rate). Below the threshold velocity, fares are
based on time; above, only on distance. The fare
jumpers may be sealed to prevent unauthorized
adjustments and may be located on the display
processor/memory circuit board and set initially
by switches.

The communication and control hardware for a
vehicle to be used in the taxi fleet operated under
this mode may consist of a six digit display,
electronic fare meter, and digital radio trans-
mission equipment. The display shows the trip
fare and estimated trip time generated by the
Central Computer, or the fare determined by the
electronic meter in the event of a computer
failure. Trip and fare data are continuously
accumulated in the meter, and may be accessed
manuaily or by the computer and the meter may
readily also be adjusted to accommodate virtually
any fare structure. Digital radio transmission, with
unique vehicle addressing, error checking and
command control capabilities, will permit
efficient computer-assisted control of a taxi fleet.

In addition to a speedometer cable sensor,
connected to vehicle driveshaft, various other
sensors may be used including oil pressure,
amount of gas, engine temperature, engine
vacuum, and other quantities that are good
indicators of the vehicle’s mechanical status,
which can be reported to the base station. Other,
more specialized sensors such as set switches to
verify occupancy, or hidden panic switches to
indicate an emergency by the driver, can be
incorporated into the system. This real-time
monitoring capability also permit regulatory

*agencies to inspect a transit operation effectively
from the base station using the monitor console.

The display unit may, for example, utilize LED
or incandescent two-digit displays for indicating
time in minutes, four-digit displays for fares up to
$99.99, the hold and flag buttons (which may be
illuminated when depressed), and a communica-
tion keyboard.
Transmission detection and vehicle
identification

As for ID and error encoding and decoding, the

vehicle identification numbers {such as 0—99)
may be switch selectable on the vehicle FSK
transmitter and receiver card. Each ID word in the
tested system was two bytes long and contained

error
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one initial control code nibble and three ID
number nibbles. The controlled code specified the
function to be performed by the vehicle receiver.
Identification numbers were encoded in binary
coded decimal {(BCD) format.

ID numbers may be decoded on the receiver
card by sequentially comparing the address
bytes. If the first byte received matches the first
bank of switches, the decoder is advanced, which
in turn activates the second bank of switches. If
the second byte matches, the vehicle addressed
flag is set. Subsequent data will then be
processed and the addressing cycle is completed.
The addressed flag is cleared either by dropping
the carrier for 50 milliseconds or by sending an
end of message (EOM) code.

The vehicle ID is encoded on a universal

transmitter card (universal because it may be
used for the base station as well). The transmitter
may be set, by switches or by the computer, to
transmit either two bytes for complete identifica-
tion (contained in two words), or one byte. In
transmissions from vehicles to the base, error,
hardware malfunction, emergency, and data out
flags are all tied into the first nibble out {switch
bank 1, Bits 0—3), which ordinarily would be set
to the address code. Sensing elements and status
latches may be added to permit transmitting
important status conditions as well as the ID
number.

To ensure accurate transmission in noisy
commercial radio bands, it may be desirable to do
some form of error checking on incoming
messages. Two separate techniques may be
utilized. Consider, for example, a transmission
format consisting of:

1 word=16 bits=3 start bits+parity bit+
8 data bits+4 stop bits.

The start and stop bits can be checked for data
over/under run and message completeness, and
the parity bit may be used to check data validity. If
an error occurs after the addressing words have
been received by the vehicle, an error flag is set
and returned with the vehicle ID. Error flagging at
the base station may be done visually and
digitally.

A vehicle printer may also be incorporated for
printed receipts. In multi-origin/destination
applications, the printer would aiso be used to
differentiate between trips.

The Dispatcher essentially acts as a switch-
board by routing information to and from the
interface. The status of interface output bits
control the information flow. In general, after a
fare and an estimated time have been computed
and displayed, if the Transmit (T) command is
entered, the information is sent along the radio
communications link in FSK format to the
appropriate vehicle. If the message is received
without error, the vehicle response consists of its
ID alone. If, however, an error has occurred, an
error code is returned with the vehicle ID, an error
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message is displayed on the CRT 3a, and the
message is transmitted again.

R.S.V.P. data base

The basic software includes a vendor-supplied
operating system and the Data Base Management
System 13 of Figure 2. Considering, now, further
details of the computation data base manage-
ment unit at the central station and dispatch
console 3a and 3b of Figure 2, the system
contains a control structure 13 which links
processing modules and data files including:

(1) A Time/Distance File within the R.S.V.P. Data
Base 1 containing travel times and distances
between zones in the service area;

(2) An Address Coordinate File also in the Data
Base 1 containing state plane coordinates for all
street addresses in the service area that makes
possible interpolation of distances from the
centroid of each appropriate zone to augment the
interzonal time and distance file above. .

(3) A Processing module within the data base
management system 13 cooperative with
respective calculation portions 2¢, 2d and 2e for
computing fares and estimated travel times; and

(4) A processing module withing 13 for

interpreting and executing commands.
The Time/Distance File contains shortest-time-
path distances, travel time during uncongested
periods, and travel time during congested periods
for trips between all possible pairs of traffic zones.
The Address-Coordinate File associates state
plane coordinates with all street addresses in the
service area. The initial service area, in the test
system before-mentioned, consists of 700 traffic
zones with 2,179 unique streets, and en-
compasses approximately 17 square miles.
System Files require 251,904 words of disk
storage.

Considering, first, the expanded flexibility
attainable by the invention even for a
single-origin/destination trip, the fare may be
calculated on the basis of estimated travel
distance and travel time. Zone-to-zone time and
distance data are obtained from a Time/Distance
File which, in the experimental version tested,
was originally developed by the South-western
Pennsylvania Regional Planning Commission
(SPRPC). The file contains shortest-time-path
distances, travel times during uncongested
periods, and travel times during congested
periods for trips between all possible pairs of
traffic zones. An Address-Coordinate File, also
developed by the SPRPC, associates state plane
coordinates with all streets addressed in the
service area. The time and distance for a trip
between a specific origin and destination pair are
obtained by adjusting the zone-to-zone time and
distance in the Time/Distance File by a correction
factor based on the information available in the
Address-Coordinate File.

The Address-Coordinate File consists of two
distinct components: a Street Name File and a
Street Segment File. Each Street Name record
contains a pointer to a chain of segment records;

UBER_00000744
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each segment record contains the state plane
coordinates for a particular set of address ranges
on the street, and a pointer to a record in the
Time/Distance File. Each record in the Time/
Distance File contains travel data for trips from
the given origin zone to all other zones. The fare
calculation for a specific trip requires obtaining
origin and destination coordinates, retrieving and
adjusting the appropriate distances and times,
computing the fare, and displaying the resuits.

In the preliminary system, the records in the
Street Name File were assigned to disk locations
by a hashing algorithm. The initial algorithm
simply treated six characters from a street name
as three 16-integers and multiplied them
together. Sixteen bits were masked from the
result and used to specify an absolute disk
location for one “bucket”. Up to 39 street names
can be stored in one bucket without causing
overflow. When overflow occurs, the extra
records are placed in the first bucket on the track
which has been addressed. The distribution from
the hashing algorithm is such that there is
sufficient overflow space available on each track.

The Street Name File may contain:

(1) The street name;

{2) The street suffix;

(3) The last three digits of the zip code area;

(4) The field for a frequency-of-use count;

(5) A pointer to the first street segment for the
street.

Conceptually, the Time/Distance File may be
viewed as an NXN matrix containing information
about all possible trips among N zones. Element
(i, j) in record i, refers to a trip originating in zone i
and terminating in zone j. The first two fields in
record i contain the state plane coordinates of the
centroid of zone i; the third field contains
accumulated computed distances for trips within
zone . .

Each element (i, j} in record i consists of
sub-fields that may contain the following:

(1) A flag field to indicate special circum-
stances;

{2) The accumulated number of trips from zone
i to zone j;

(3) The shortest-time-path distance from zone i
to zone j;

{(4) The average velocity for trips from zone i to
zone §;

(5) The accumulated actual frip distances from
zone i to zone j;

{6) The accumulated actual trip times from zone
i to zone j;

(7) The time of the last update of average
velocity;

(8) A special distance adjustment factor;

{9) A special velocity adjustment factor.

in elements (i, i}, two changes in sub-field
assignments occur. Sub-fields two contains the
distance adjustment factor for trips within zone i.
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Use of special distance and velocity adjustment
factors is determined by setting appropriate bits
in the flag field.

The Address-Coordinate and Time/Distance
Files are organized to minimize read/write arm
movement when retrieving trip information.
Conceptually, the physical disk drive may be
divided into cylinders, with four tracks in each
cylinder. Read/Write heads can thus be positioned
over four tracks simultaneously when a given
cylinder is accessed. In the present organization,
one track is used for street name records, two
tracks for the associated segments of the remain-
ing track for Time/Distance File records, {three per
track). Although assignment of Time Distance
records is arbitrary, after operating experience is
accumulated, the three most frequently accessed
traffic zones for segments in a cylinder may be
placed on the available track. This reorganisation
will further reduce the arm movement required
for fare calculations.

Calculation of fares

The fare for the single-origin/destination trip is
calculated on the basis of estimated travel
distance and travel time from the centroid-to-
centroid distances and times for the specific pairs
of traffic zones in the Time/Distance File. This data
is adjusted by correction factors to yield estimates
for trips between the indicated origin and destina-
tion.

The metered taxi fare for a single-
origin/destination trip can be expressed as

f=f,+f,,

where f, is the fixed portion, f, the variable
portion, and f the total fare. Since the variable
portion is dependent on distance x and time t of
the ride, an equitable variable fare will be such
that

fc (X1+X2, t-|+t2)=fc (X1, t1)+fc (Xg, tz),

where X, and X, are the distances of the two
portions of a ride with an intermediate stop while
t; and t, are the corresponding times. Hence
variable fare must be a linear function of distance
and time, i.e.

f. (x, t}=ax+bt,

where a and b are constant coefficients. Then, the
total fare can be expressed as:

f (x, t)=f,+ax+Dbt,

which is a linear combination of time and -
distance. Since both off-peak time and peak time
are available, stratification of fare with respect to
time-of-day (peak or off-peak) is straightforward.
The constant f, and the coefficients a and b can, in
general, be adjusted to fulfil desired objectives. In
the system for single-origin/destination trips, for
example, they may be chosen to reflect current
practice in metered taxi fare calculation.

UBER_00000745
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The taxi meter charges a fixed fare f; for the
“flag drop” and incremental charge c of each hire
for every (3) miles travelled or {y) minutes
elapsed after pick-up, whichever is reached first.
Under conditions of idealized stop-and-go traffic,
the trajectory of a vehicle is either stationary or
moving with a constant speed v>dy.

The Fare Module calculates fares and estimated
trip times, and places the results in a communica-
tion buffer for further processing by the
Command Module. To ensure reasonable system
response times as these expansions are imple-
mented, Command Module message processing
subroutines may be interrupt-driven, and disk
files organized to minimize read/write head move-
ment. A count field is reserved in each file record
to permit periodic file reorganization based upon
record activity.

Key program steps for achieving the calcula-
tions of the system in Figure 2 are: selection of
the appropriate address information from the
R.S.V.P. Data Base 13; and forwarding the data
from the Data Base to the proper calculation
subroutines for distance 2e of Figure 2, time 2¢ of
Figure 2 and trip fare 2d of Figure 2.

The fare for a single origin/destination trip is
calculated on the basis of estimated travel
distance and travel time. The estimates are
obtained from the centroid-to-centroid distances
and times for all possible pairs of traffic zones in
the Time/Distance File stored in the R.S.V.P. Data
Base 1. These data are adjusted by correction
factors to yield exact figures for trips between a
specific origin and destination. Once a trip
distance and trip time are determined through
simple, conventional calculation technigues, they
are used to determine the trip fare.

Figure 3 of this application shows a simple flow
diagram demonstrating the logic involved in the
actual operation of the program.

The trip data, comprised of the desired origin
and destination, is entered into the computer
system by the Keyboard 20 of Figure 3. This
information is used to retrieve selected informa-
tion from the disk memory which contains the
R.S.V.P. Data Base 1. This selection of the
appropriate interzone travel distances and times
is achieved using conventional, well known
computer programming techniques, and is
represented in Figure 3 by block 21. This trip
information is applied to subroutines, within the
computer system, which are individually pro-
grammed to compute the exact fare and exact
distance utilizing the pre-programmed arithmetic
equations involved in process 23 and process 24.
The result of these calculation processes is then
applied to the fare calculation subroutine 25,
which has within it a preprogrammed arithmetic
equation for determining the fare utilizing the
results of calculation 23 and calculation 24, The
exact arithmetic equation schemes programmed
into each subroutine are themselves obvious to
one skilled in the art.

While, as before stated, it is believed that the
invention can be implemented in various ways
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that will suggest themselves to those skilled in
this art, once the underlying concepis of the
invention are known, the particular types of
components, hardware, interconnections and
process and flow steps above-described are
considered to be preferred. Modifications will
thus suggest themselves to those skilled in this
art, and such are considered to fall within the
scope of the invention as defined in the appended
claims.

Claims

1. A method of fare computation and dispatch-
ing comprising storing information in a computer
at a central control station relating to routes and
distances between street addresses and historical
data as to time for normal transit therebetween
under different times of day and traffic condi-
tions; peripherally interfacing with the central
control station through communication links with
moving vehicles; communicating pick-up and
deposit addresses along such links to the central
control station from each vehicle for each hire
thereof; estimating times of transit at the central
station by using said stored information; charac-
terised by calculating fares at the central station
transmitting along said links, said calculated fares
and estimated times of transit selectively
addressed to the corresponding vehicle; and
receiving and automatically displaying said trans-
mitted fares and times at the respective vehicles,
the displaying step including simultaneously
displaying pluralities of fare and corresponding
time data at the vehicles transmitted for over-
lapping hires.

2. A method as claimed in claim 1 characterised
in that the fare and time fransmissions are
corrected during the calculating at the station by

‘introducing corrections for different traffic and

related conditions.

3. A method as claimed in claim 1 characterised
in that said calculating is modified by up-dated
changes in_addresses communicated from said
vehicles.

4. A method as claimed in claim 1 characterised
in that the calculating includes selecting optimum
routes between said addresses.

5. A method as claimed in claim 1 characterised
in that the stored time data is corrected from time
to time by comparison with real-time data
obtained at said vehicles.

6. A method as claimed in claim 1 characterised
in that data as to conditions in the vehicle is also
communicated along said links for monitoring at
the station.

7. A method as claimed in claim 1 characterised
in that said displaying step includes disconnect-
ing communication and contro! from said station
and controlling the same locally from the vehicle.

Patentanspriiche

1. Fahrpreisberechnungs- und Fahrdienst-
leistungsverfahren unter Verwendung eines

UBER_00000746
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Rechners an einer zentralen Kontrollstation, in
welchem Informationen bezliglich der Routen
sowie der Entfernung zwischen StraRenadressen
und zeitbedingte bzw. historische Daten, wie die
normalerweise zu verschiedenen Trageszeiten
und unter verschiedenen Verkehrsbedingungen
bendtigte Fahrzeit zwischen diesen Stralen-
adressen gespeichert sind, sowie unter
Verwendung einer peripheren Verbindung Gber
Kommunikationskanale zwischen der zentralen
Kontrollstation und den mobilen Fahrzeugen,
wobel fir jedes gemietetes Fahrzeug die Adresse
des Fahrbeginns und des Fahrziels (iber derartige

Kommunikationskanéle an die zentrale
Kontrolistation {bermittelt werden und die
geschatzte Fahrzeit in der zentralen
Kontrollstation aufgrund der gespeicherten
Informationen errechnet wird, dadurch

gekennzeichnet, dafl die Fahrpreise an der
zentralen Kontrollstation errechnet und {ber die
Kommunikationskanéle Ubertragen werden, daf3
die errechneten Fahrpreise sowie die geschéatzten
Fahrzeiten selektiv an das entsprechende
Fahrzeug adressiert werden, und daf3 die
Ubertragenen Fahrpreise und Fahrzeiten an dem
entsprechenden Fahrzeugen empfangen und
automatisch angezeigt werden, wobei bei dieser
Anzeigevorgang gleichzeitig auch mehrere Fahr-
preise und die zugehdrigen Zeitdaten an den
Fahrzeugen angezeigt werden, die fiir einander
sich {berschneidende Vermietungen bzw.
Inanspruchnahmen (ibertragen wurden.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daf® die Fahrpreis- und Fahrzeitiiber-
tragungen wahrend der Berechnung an der
Kontrolistation korrigiert werden, und zwar durch
Einfihrung von Korrekturen fiir unterschiedliche
Verkehrverhéditnisse und hieraus resultierende
Bedingungen.

3. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daR die Berechnung durch Update-
Anderungen bzw. aktualisierte Anderungen in
den Adressen, die von den Fahrzeugen (iber-
tragen werden, modifiziert wird.

4. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dald die Berechnung die Auswahl! der
optimalen Routen zwischen den Adressen ein-
schlieft.

5. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daR die gespeicherten Zeitdaten von
Zeit zu Zeit durch einen Vergleich mit den
aktuellen Zeitdaten, die von den Fahrzeugen
erhalten werden, korrigiert werden.

6. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daR Daten beziiglich der Bedingungen
in dem Fahrzeug Uber die Kommunikationskanale
fir eine Anzeige an der Station ebenfalls Uber-
tragen werden.

7. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dall der Anzeigeschritt die Unter-
brechung der Kommunikation sowie der
Steuerung mit bzw. von der Station sowie eine
lokale Steuerung der Anzeige vom Fahrzeug aus
einschiiefdt.
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Revendications

1. Une méthode de calcul et de répartition du
prix d'un transport comprenant e fait
d'emmagasiner des informations dans un
ordinateur au niveau d'une station de commande
centrale relativement & des parcours et des
distances entre des adresses de rues et des
données historiques concernant la durée pour un
transport normal entre aux, a différentes heures
du jour et sous différentes conditions de circula-
tion; interfacer, de maniéere périphérique, avec la
station de commande centrale, par I'intermédiaire
de liaisons de communication avec des véhicules
en déplacement; communiquer des adresses de
prise en charge et de dépé6t le long de telles
liaisons a la station de commande centrale &
partir de chaque véhicule pour chacune de ses
courses; estimer la durée du transport au niveau
de lu station centrale en utilisant lesdites informa-
tions enregistrées; caractérisée par le fait de
calculer les durées de transport au niveau de la
station centrale, transmettre le long desdites
liaisons lesdits prix calculés et les durées de
transport estimées adressées de maniére
sélective vers le véhicule correspondant puis
recevoir, et afficher de maniére automatique les
prix et les durées de transport ainsi transmis aux
véhicules respectifs, lopération d'affichage
incluant simultanément l'affichage de plusieurs
données de prix et de durées correspondantes
transmises aux véhicules pour des courses se
chevauchant. | o

2. Une méthode selon la revendication 1, carac-
térisée en ce que les transmissions de prix et de
durées sant corrigées au cours de l'opération de
calcul a |a station en introduisant des corrections
pour différentes conditions de circulation et
conditions analogues.

3. Une méthode selon la revendication 1, carac-
térisée en ce que ladite opération de calcul est
modifiée par des changements mis & jour dans
des adresses communiquées par lesdits
véhicules.

4. Une méthode selon la revendication 1, carac-
térisée en ce que l'opération de calcul comprend
le fait de choisir des parcours optimum entre
lesdites adresses.

5. Une méthode selon la revendication 1, carac-
térisée en ce que les données de durée
emmagasinées sont corrigées de temps 3 autre
par comparaison avec des données en temps réel
obtenues au niveau desdits véhicules.

6. Une méthode selon la revendication 1, carac-
térisée en ce gue des données concernant des
conditions dans le véhicule sont également
communiquées le long desdites liaisons pour un
contrdle a la station.

7. Une méthode selon la revendication 1, carac-
térisée en ce que ladite opération d’affichage
comprend le fait de déconnecter toute
communication et commande provenant de ladite
station et commander cette derniére localement a
partir du véhicule.
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Section 5.54. Taximeters

A. Application

A.l. General. — This code applies to taximeters; that is, to devices that automatically calculates at a predetermined
rate or rates and indicate the charge for hire of a vehicle.

A.2. Exceptions. — This code does not apply to odometers on vehicles that are rented on a distance basis (for
which see Section 5.53. Code for Odometers).

(Amended 1977)

A.3. Additional Code Requirements. — In addition to the requirements of this code, Taximeters shall meet the
requirements of Section 1.10. General Code.

S. Specifications

S.1. Design of Indicating and Recording Elements.

S.1.1.  General. — A taximeter shall be equipped with a primary indicating element and may be equipped with
a recording element.

(Amended 1988)

S.1.2. Advancement of Indicating Elements. — Except when a taximeter is being cleared, the primary
indicating and recording elements shall be susceptible of advancement only by the movement of the vehicle or
by the time mechanism.

(Amended 1988)

S.1.3.  Visibility of Indications. — The indications of fare, including extras, and the mode of operation, such
as “time” or “hired,” shall be constantly displayed whenever the meter is in operation. All indications of
passenger interest shall be easily read from a distance of 1.2 m (4 ft) under any condition of normal operation.

(Amended 1977, 1986, and 1988)

S.1.3.1. Minimum Height of Figures, Words, and Symbols. — The minimum height of the figures used
to indicate the fare shall be 10 mm and for extras, 8 mm. The minimum height of the figures, words, or
symbols used for other indications, including those used to identify or define, shall be 3.5 mm.

(Added 1986)

8.1.3.2.  Lighting of Indications. — Integral lighting shall be provided to illuminate the fare, extras, the
rate or rate code, and the taximeler status (i.e., vacant, hired, and time off).
[Nonretroactive as of January 1, 1989]

(Added 1988) (Amended 1990)

S.1.4. Actuation of Fare-Indicating Mechanism. — When a taximeter designed to calculate fares upon the
basis of a combination of distance traveled and time elapsed is operative with respect to fare indication, the
fare-indicating mechanism shall be actuated by the distance mechanism whenever the vehicle is in motion at
such a speed that the rate of distance revenue equals or exceeds the time rate, and may be actuated by the time
mechanism whenever the vehicle speed is less than this and when the vehicle is not in motion. Means shall be
provided for the vehicle operator to render the time mechanism either operative or inoperative with respect to
the farc-indicating mechanism.

(Amended 1977)
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S.1.5. Operating Condition.

S.1.5.1.  General. — When a taximeter is cleared, the indication “Not Registering,” “Vacant,” or an
equivalent expression shall be shown. Whenever a taximeter is set to register charges, it shall indicate
“Registering,” “Hired,” or an equivalent expression and the rate at which it is set shall be automatically
indicated (Rate 1 or Rate A, for example).

(Amended 1988)

S.1.5.2. Time not Recording. — When a taximeter is set for fare registration with the time mechanism
inoperative, it shall indicate “Time Not Recording” or an equivalent expression.

(Amended 1988)

S.1.6. Fare Identification. — Farc indications shall be identified by the word “Fare” or by an equivalent
expression. Values shall be defined by suitable words or monetary signs.

S.1.7.  Extras. — Extras shall be indicated as a separate item and shall not be included in the fare indication.
They shall be identified by the word “Extras” or by an equivalent expression. Values shall be defined by

suitable words or monetary signs. Means may be provided to totalize the fare and extras if the totalized amount
returns to separate indications of fare and extras within 5 seconds or less.

(Amended 1988)
S.1.7.1. Nonuse of Extras. — If and when taximeter extras are prohibited by legal authority or are
discontinued by a vehicle operator, the extras mechanisms shall be rendered inoperable or the extras

indications shall be effectively obscured by permanent means.

S.1.8. Protection of Indications. — Indications of fare and extras shall be displayed through and entirely
protected by glass or other suitable transparent material securely attached to the housing of the taximeter.

8.1.9.  Recorded Representation. — 4 printed receipt issued from a taximeter, whether through an integral or
separate recording element, shall include the following:

(a) date;

(b) unique vehicle identification number, such as the medallion number, taxi number, vehicle
identification number (VIN) or permit number; *

(c) start and end time of trip, *

(d) distance traveled, maximum increment of 0.1 kilometer (0.1 mile); *

(e) farein $;

() for multi-rate taximeters, each rate at which fare was computed and the associated fare at that rate; *

(g) additional charges where permitted such as extras, surcharge, telephone use, tip and tax shall be
identified and itemized; * and

(h) total fare in § (total charge). *

[Nonretroactive as of January 1, 1989] *[Nonretroactive as of January 1, 2000]

(Added 1988) (Amended 1999)
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S.1.9.1. Multiple Recorded Representations.

8.1.9.1.1. Duplicate Receipts. — 4 recording element may prodiice a duplicate receipt for the previous
transaction provided the information printed is identical to the original with the exception of time
issued. The duplicate receipt shall include the words “duplicate” or “copy.” The feature to print a
duplicate receipt shall be deactivated at the time the meter is hired for the next fare.

[Nonretroactive as of January 1, 2000]

(Added 1999)

8.1.10. Non-fare Information. — The fare and extras displays may be used to display auxiliary information
provided the meter is in the vacant condition and such information is only displayed forl0 seconds, or less. If
the information consists of a list of information, the list may be displayed one item afier another, provided that
each item is displayed for 10 seconds, or less.

[Nonretroactive as of January 1, 2002]

(Added 2000)

S.2. Basis of Fare Calculations. — A taximeter shall calculate fares only upon the basis of:
(a) distance traveled;
(b) time elapsed; or

(c) acombination of distance traveled and time elapsed.
(Amended 1977)

S.2.1. Imitial Time and Distance Intervals. — The time and distance intervals of a taximeter shall be directly
proportional as expressed in the following formula:

Seconds of Initial Time Interval B Distance of Initial Mileage Interval

Seconds per Non — Initial Time Interval " Distance per Non — Initial Mileage Interval

(Added 1990)
S.3. Design of Operating Control.

S.3.1.  Positions of Control. — The several positions of the operating controls shall be clearly defined and
shall be so constructed that accidental or inadvertent changing of the operating condition of the taximeter is
improbable. Movement of the operating controls to an operating position immediately following movement to
the cleared position shall be delayed enough to permit the taximeter to come to a complete rest in the cleared
position.

(Amended 1988)

S.3.2.  Flag. — If the control for the operating condition is a lever-arm and flag, the flag shall be at its highest
position when the taximeter is cleared, and in this position the whole of the flag shall be above the level of the
taximeter housing.

S.3.3. Control for Extras Mechanism. — The knob, handle, or other means provided to actuate the extras
mechanism shall be inoperable whenever the taximeter is cleared.

S.4. Interference. — The design of a taximeter shall be such that there will be no interference between the time
and the distance portions of the mechanism device at any speed of operation.

(Amended 1977 and 1988)
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S.S.  Provision for Security Seals. — Adequate provision shall be made to provide security for a taximeter.
Security may be provided cither by:

(a) Affixing security seals to the taximeter and to all other components required for service operation of a
complete installation on a vehicle, so that no adjustments, alterations, or replacements affecting accuracy or
indications of the device or the assembly can be made without mutilating the seal or seals; or

(b) Using a combination of security seals described in paragraph (a) and, in the case of a component that may
be removed from a vehicle (e.g., slide mounting the taximeter), providing a physical or electronic link
between components affecting accuracy or indications of the device to ensure that its performance is not
affected and operation is permitted only with those components having the same unique properties.

The sealing means shall be such that it is not necessary to disassemble or remove any part of the device or of the
vehicle to apply or inspect the seals.

(Amended 1988 and 2000)
S.6. Power Interruption, Electronic Taximeters.

(a) After a power interruption of 3 seconds or less, the fare and extras indications shall return to the previously
displayed indications and may be susceptible to advancement without the taximeter being cleared.

(b) After a power interruption exceeding 3 seconds, the fare and extras indications shall return to the
previously displayed indications and shall not be susceptible to advancement until the taximeter is cleared.

After restoration of power following an interruption exceeding 3 seconds, the previously displayed fare shall be
displayed for a maximum of 1 minute at which time the fare shall automatically clear and the taximeter shall return
to the vacant condition.*

[ *Nonretroactive as of January 1, 2002}

(Added 1988) (Amended 1989, 1990, and 2000)
S.7. Anti-Fraud Provisions, Electronic Taximeters. — An electronic taximeter may have provisions to detect
and eliminate distance input that is inconsistent with output of the vehicle’s distance sensor. When a taximeter
equipped with this feature detects input inconsistent with the distance sensor:
(a) The meter shall either filter out the inconsistent distance input signals or cease to increment fare based on
distance until the distance input signal returns to normal. If the meter ceases to increment fare based on
distance, the taximeter may continue to increment fare based on elapsed time;

(b) The taximeter shall provide a visible or audible signal that inconsistent input signals are being detected; and

(¢) The taximeter shall record the occurrence in an event logger. The event logger shall include an event
counter (000 to 999), the date, and the time of at least the last 1000 occurrences.

(Added 2001)
N. Notes
N.1. Distance Tests.

N.1.1. Test Methods. — To determine compliance with distance tolerances, a distance test of a taximeter shall
be conducted utilizing one or more of the following test methods:

(a) Road Test. — A road test consists of driving the vehicle over a precisely measured road course.
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(b) Fifth-Wheel Test. — A fifth-wheel test consists of driving the vehicle over any reasonable road course
and determining the distance actually traveled through the use of a mechanism known as a “fifth
wheel” that is attached to the vehicle and that independently measures and indicates the distance.

(c¢) Simulated-Road Test. — A simulated road test consists of determining the distance traveled by use of
a roller device, or by computation from rolling circumference and wheel-turn data.

(Amended 1977)

N.1.2. Test Procedures. — The distance test of a taximeter, whether a road test, a simulated-road test, or a
fifth-wheel test, shall include at least duplicate runs of sufficient length to cover at least the third money drop or
1 mi, whichever is greater, and shall be at a speed approximating the average speed traveled by the vehicle in
normal service. In the case of metric-calibrated taximeters, the test should cover at least the third money drop
or 2 km, whichever is greater.

(Amended 1977)
N.1.3. Test Conditions.

N.1.3.1. Vehicle Lading. — During the distance test of a taximeter, the vehicle shall carry two persons, or
in the case of a simulated-road test, 70 kg or 150 Ib of test weights may be substituted in lieu of the second
person.

N.1.3.2. Tire Pressure. — At the completion of test run or runs, the tires of the vehicle under test shall be
checked to determine that the tire pressure is that operating tire pressure posted in the vehicle. If not, the
tire pressure should be adjusted to the posted tire pressure and further tests may be conducted to determine
the operating characteristics of the odometer.

(Amended 1977)

N.2. Time Test. — If a taximeter is equipped with a timing device through which charges are made for time
intervals, the timer shall be tested at the initial interval, four separate subsequent intervals, and an average time test
of at least four consecutive subsequent time intervals.

(Amended 1988)

N.3. Interference Test. — If a taximeter is equipped with a timing device through which charges are made for time
intervals, a test shall be conducted to determine whether there is interference between the time and distance
elements. During the interference test, the vehicle’s operating speed shall be 3 km/h or 4 knv/h, or 2 mi/h or 3 mi/h

faster than the speed at which the basic distance rate equals the basic time rate. The basic rate per hour divided by
the basic rate per mile is the speed (km/h or mi/h) at which the basic time rate and basic distance rate are equal.

(Amended 1988)
T. Tolerances
T.1. Tolerance Values.
T.1.1. On Distance Tests. — Maintenance and acceptance tolerances for taximeters shall be as follows:
(a) On Overregistration: 1 % of the interval under test.

(b) On Underregistration: 4 % of the interval under test, with an added tolerance of 30 m or 100 fi
whenever the initial interval is included in the interval under test.
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T.1.2. On Time Tests.

T.1.2.1. On Individual Time Intervals. — Maintenance and acceptance tolerances on individual time
intervals shall be as follows:

(a) On Overregistration: 3 seconds per minute (5 %).

(b) On Underregistration: 9 seconds per minute (15 %) on the initial interval, and 6 seconds per
minute (10 %) on subsequent intervals.

T.1.2.2, On Average Time Interval Computed After the Initial Interval. — Except for the initial
interval, maintenance and acceptance tolerances on the average time interval shall be as follows:

(a) On Overregistration: 0.2 second per minute (0.33 %).

(b) On Underregistration: 3 seconds per minute (5 %).
(Amended 1991)

T.1.3. On Interference Tests.

T.1.3.1. The registration of a taximeter in the “time on” position shall agree within 1% of its
performance in the “time off” position.

(Added 1988)
UR. User Requirements

UR.1. Inflation of Vehicle Tires. — The operational tire pressure of passenger vehicles and truck tires shall be
posted in the vehicle and shall be maintained at the posted pressure.

(Amended 1977)

UR.2. Position and Iumination of Taximeter. — A taximeter shall be so positioned and illuminated that its
indications, operational markings, and controls of passenger interest can be conveniently read by a passenger seated
in the back seat of the vehicle.

(Amended 1985 and 1986)

UR.3. Statement of Rates. — The distance and time rates for which a taximeter is set, including the initial
distance interval and the initial time interval, the local tax rate, and the schedule of extras when an extras indication
is provided shall be conspicuously displayed inside the front and rear passenger compartments. The words “Rate,”
“Rates,” or “Rates of Fare” shall precede the rate statement. The rate statement shall be fully informative, self-
explanatory, and readily understandable by the ordinary passenger, and shall either be of a permanent character or be
protected by glass or other suitable transparent material.

(Amended 1977, 1988, 1990, and 1999)
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