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THE IEEE SPELLING BEE
IEEE REGION 3 STUDENT CONFERENCE ’92
HARDWARE CONTEST RULES AND REGULATIONS

OBJECTIVE:

Student branches planning to compete in the 1992 Region 3 Hardware Contest should
design and build a vehicle that moves along a mapped surface, retrieves 4 small steel balls
from specified Pick-up Locations, and deposits them at fixed Drop-off Locations in the

proper order. Each ball properly placed in sequence in the Drop-off Locations will light a
letter of the word "[EEE".

1 oD N:

Each school will be allowed to enter one vehicle/car into the contest. Each vehicle must
be self-contained, self-propelled, and designed and built by the IEEE student members of
the branch. The contest will consist of a preliminary competition in the afternoon to
determine which cars will compete in the Finals that evening.

In each heat, telemetry data will specify the Pick-up Locations for the heat and will be
considered the GO’ signal. The vehicle will proceed across or around the Trench to the
Pick-up Block where four steel balls will be located. The vehicle must transfer the balls
from the Pick-up Locations and deposit them at the Drop-off Locations in the correct

order to light the letters IEEE in sequence. Entries should strive to drop all of the balls in
the correct order in the minimum amount of time.

THE RACETRACK:

Each course will consist of the Track overlaid by a Cartesian grid, a Starting Square, a
Trench and Bridge, a Pick-up Block, and a Drop-off Block as shown in Figure 1.

The level plywood Track will be 240cm x 485cm in size and painted flat black overlaid
with the Grid painted flat white. The Grid stripes will be 2cm wide and spaced on 20cm
centers. No walls will surround the Track, nor will there be any restraints to prevent
vehicles from leaving the Track.

A Trench 44cm wide, 245cm long and about 8cm deep will be located on the far left side
of the Track separating the Starting Square and the Pick-up Block. The Trench will be
centered over the imaginary line that corresponds to Y =4.5 as shown in Figure 1. A 25cm
wide Bridge centered along the imaginary line corresponding to X =4.5 will allow entries to
cross the Trench if they so desire. The Bridge will be painted black and overlaid by only
the X Grid stripes as shown in Figure 1. The Bridge provided is the only allowable means
of crossing the Trench. There will be no railings or any other form of protection to
prevent vehicles from falling into the Trench. The Bridge will provide as much support as
any other part.of the Track surface.
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A 60cm x 60cm Starting Square pamtcd non-reﬂccnvc dark green and overlaid by thc
Grid will be located in the lower left-hand corner of the Track with the center of the
Starting Square corresponding to the coordinate (1,1) as shown in Figure 1. Located at the
center of the Starting Square will be a 2cm x 2cm block painted the same dark green and
used to mount the infrared LED that will transmit the telemetry data. The entire LED will

be exposed as shown in Figure 2 with the top of the LED located 2cm above the surfaca of
the Track. .

Entries will be limited to 30cm wide, 30cm long, and 36cm high at the start of the race -
with an overall weight limit of 9kg. Two team members will be allowed to setup their car,

placing it anywhere within the Starting Square and facing any direction so long as no part
of the vehicle protrudes beyond the Starting Square.

THE PICK-UP BLOCK:

The Pick-up Block will consist of a block of wood 100cm long, 9cm wide, 7.6cm high;-
painted black and centered over the line that corresponds to Y =11 as shown in Figure..
The Pick-up Block will be firmly attached to the surface of the Track. Twenty holes, 11.1
mm in diameter, will be on 10cm centers along the top of the Pick-up Block with twenty
2cm wide white stripes painted on the top and down the front of the block corresponding to

‘the center of the Pick-up Holes as shown in Figure 3. Nine incandescent lights will be ..

centered on the lines X=1,2,3...,9 and mounted flush with the front of the Pick-up Block
19mm above the surface of the track.

After the cars have been set up for a heat, one of the incandescent lights will be lit and
the four 12.7mm diameter steel balls to be transferred will be placed in the two holes on
both sides of this light. All other holes will remain empty.

THE DROP-OFF BLOCK:

The Drop-off Area will consist of a block of wood 80cm long, 9cm wide, 7.6cm high,; -
painted black and centered over the coordinate (20,9) as shown in Figure 1. The Drop-off
Block will be firmly attached to the surface of the Track. Four holes, 38mm in diameter,
will be on 20cm centers along the top of the Drop-off Block with four 2cm wide white
stripes painted on top and down the front and back of the block corresponding to the
center of the holes as shown in Figure 4. Located 38mm from the top of each hole will be a
"Brilliant" LED that will signal with the same protocol as the Telemetry to indicate hole
numbers (I=1, E1=2, E2=3, and E3=4 as shown in Figure 1). The holes will taper down
so that when the balls are deposited, the LEDs will be shielded from direct view.

The steel balls retrieved from the Pick-up Block must be placed in the proper order (left
to right as shown in Figure 1) to spell "IEEE". The balls must remain in the holes to be
considered properly deposited. Individual balls are not associated with individual holes,
only the order in which balls are deposited into the holes is important. Judges monitoring

a vehicle must be able to clearly discern in what order the balls were deposited in case
electronic scoring is not available.
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TELEMETRY:

The Telemetry Data will indicate the X coordinate of the incandescent light that has
been lit to indicate where the balls are located in the Pick-up Block. The data signal will
be transmitted through the infrared LED located at the center of the Starting Square, and
will consist of a puise that will repeat every 0.1 seconds. The duration of the pulse will
indicate the X coordinate of the incandescent light in the following manner:

X =1 ==> 0.01 seconds "ON"and 0.09 seconds "OFF"

X=2==>0.02 0.08
X=3==>003 0.07
X=4 ==>0.04 0.06

X =9 ==> 0.09 seconds "ON"and 0.01 seconds "OFF".
The *GO’ signal for each heat will be the start of the pulses.

The LED:s located in the Drop-off Holes will pulse with the same protocol as the
Telemetry to indicate hole numbers.

Hole #1 ==> 0.01 seconds "ON" and 0.09 seconds "OFF"
Hole #2 ==> 0.02 0.08
Hole #3 ==> 0.03 0.07
Hole #4 ==> 0.04 seconds "ON" and 0.06 seconds "OFF".

THE FINISH LINE:

This contest has no specific Finish Line; instead, an entry’s run for each heat
(Preliminaries and Finals) will be considered over:

1) when all four balls have been deposited (in the Drop-off holes or dropped anywhere
else on the Track),

2) when five minutes has elapsed,

3) if the vehicle falls (in part or in full) off the Track or in the Trench,
4) any team member touches the vehicle after ‘GO’ signal.

Contestants should strive to have their vehicles come to a complete stop within a few feet

of the edge of the track when it completes a heat to aid in removing vehicles from the
Track.
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THE RACE:

The Preliminaries will be run in a time trial format to determine the top eight entries
that will go on to the Finals. The Finals will be run in a single-elimination format to
determine the winners. The order of the contestants will be chosen at random for the

Preliminaries with the Finals seeded by the Judges based on performance in the
Preliminaries.

During the Preliminaries, the Pick-up locations will be the same for all contestants (a
location to be revealed at the Captains’ meeting prior to the start of the Preliminaries).
Contestants will be timed on how long it takes them to deposit all four balls in the correct
order. Each contestant will be given at least two runs with only their best run counting. If
there are less than eight entries which deposit all four balls correctly, then the vehicles
whose best run deposited the most balls in the least time will be used to complete the
- seeding. The number of correctly deposited balls shall be more important than race time.

During the Finals, two vehicles will race head to head on identical Tracks. The entry
that is the first to drop all four balls in the Drop-off Locations in the correct order will win
the heat. In the event that neither entry drops all four balls in the allotted time, the entry
that drops the most balls in the proper order (again, in the least time) wins the heat. If the
heat is a tie, the heat will immediately be run again. If neither contestant can at least
properly place the T’ ball, the heat will be immediately be run again. The second time

neither contestant can at least properly place the T’ ball, both cars will be declared losers
and the competitor in the succeeding heat shall have a bye.

DISQUALIFICATIONS:

A vehicle will be disqualified from the contest if any of the following situations occur:

1) the vehicle is humanly or remotely controlled,

2) any flying apparatus is used,

3) the vehicle emits jamming signals in an attempt to hamper opponents,

4) damage of an opponent’s car by team members,

5) damage of the track (to include scratches and dents caused by cars that are designed
to run into the Pick-up and Drop-off Blocks),

6) a combustion engine is used,

7) parts of the vehicle are willfully left on the track (not including the car as a whole at
the end of the heat),

8) arguing with the Judges in a hostile manner.

AWARDS:

Awards will be given for first, second, and third place finishers of the Finals. There will
also be an award to the best/most original looking vehicle (to be considered, these vehicles
must at least start a heat during the Preliminaries). Judges will pick their choice of the top
three, and these will be presented at the Finals to the crowd to vote on their favorite by
clapping.
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NOTES:

Requests for clarification of rules or suggestions for improving the contest will be
considered if made in writing (or E-Mail) to:
IEEE Student Branch
c/o Department of Electrical Engineering
University of Alabama at Birmingham
Birmingham, ALL 35294-4461
ieeesb@engsys.eng.uab.edu

Individual replies will not be made; instead, any changes or clarifications made will be
mailed to all IEEE Region 3 Student Branches.

Once the conference begins, questions and requests concerning the race must be made
to the contest Judges, preferably in writing. The Judges are to enforce the Spirit-of-the-
Contest in addition to the specifics of these rules. All decisions of the Judges’ will be final.

Flash photography and cameras with infrared focus mechanisms will be permitted, so
take proper precautions.

Following tradition, UAB (the host student branch) will not enter a vehicle into the
competition.
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EQUIPM ECIFICATIONS:

Reasonable attempts will be made to use the following list of equipment though
substitutions may be used if unforeseen problems arise:

TRACK SURFACE -
BC-Plywood, smooth side up. The surface will be as flat and level as possible with joints
as smooth as possible, but minor variations due to materials must be expected.
PAINT -
Sherwin Williams A-100 Exterior Flat Latex

Tricorn Black - Color# SW2126 (Premixed# 100-2658)
White - Color# SW2123 (Premixed# 6401-04378)

Indurall Monarch Exterior Flat Latex
Chrismas Green - Color# 4855N

TELEMETRY IR LED -

Radio Shack’s SEP8703-1 Infrared LED, Cat.No. 276-143
Lit at approximately 20mA DC when "ON"

PICK-UP AREA’s Incandescent Lamps -

Radio Shack’s Type 47, Cat.No. 272-1110
Lit at approximately S Volts DC

DROP-OFF AREA’s LEDs -

Radio Shack’s 2000mcd "Brilliant" LED, Cat.No. 276-087
Lit at approximately 20mA DC when "ON",

STEEL BALL

One supplied to each school.
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THE IEEE SPELLING BEE
IEEE REGION 3 STUDENT CONFERENCE 92
HARDWARE CONTEST RULES AND REGULATIONS UPDATE #1

Additions, Clarifications, and Revisions to the Rules

PRELIMINARIES:

The rules currently state "If there are less than eight entries which
deposit all four balls correctly, then the vehicles whose best run deposited
the most balls in the least time will be used to complete the seeding." In
addition to this rule, if fewer than eight entries are able to deposit at
least one ball correctly during the Preliminaries, then fewer than eight
entries may go on to the Finals; however, the judges may develop alternate
measures to allow additional entries into the Finals.

FINALS:

If a competitor is given a 'BYE’ because both cars from a previous heat
were declared losers, that competitor must run that 'BYE’ to continue to
advance in the Finals. Since the rules state "If neither contestant can at
least properly place the ‘I’ ball, the heat will be immediately be run again,"
a contestant that is given a 'BYE’ will have two chances to properly place the
'I’' ball.

Answers to Questions Received by August 9, 1991

Q: The specifications limit the entry to a size of 30cm x 30cm x 36cm "at the
start of the race". Does this mean that the car may exceed these dimensions
at any time after the race begins? Also, if we may exceed the limits, must it
finish within the limits?

A: Entries are only subject to the size constraint prior to the ’'GO’ signal.

Q: Will you send out a copy of your design for your telemetry circuit?
A: A schematic for the IR LED Driver Circuit will be provided in the January
31st mailing.

Q: One of the finishing conditions is if the vehicle falls off the track,
would this include the extension of sensors across the boundary of the track,
or does it refer to one of the wheels going over the edge?

A: A vehicle is considered to have fallen off the track if, in the opinion of

the Judges, any of its supports (i.e. the wheels) fall lower than the surface
of the track.
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11.

Q: The diagram suggests that the order of the drop off holes is set. However,
the text is less clear. 1Is the order of the drop off holes set or is it a
variable? '

A: The ’'proper order’ is set from left to right as shown in Figure 1 of the
original rules.

Q: Will company sponsors be allowed for this contest and may company names or
logos appear on the car?

A: Student Branches are welcome to solicit donations of parts from industry
and other sources. Student Branches are also encouraged to decorate their
entries with their school colors, school logos, or a team’s chosen name, but
they should not recognize donors in this manner.

Q: What are the expected tolerances for your specifications?

A: The tolerances listed in Table 1 are typical for construction of this type.
The tracks have not yet been built; therefore actual tolerances are unknown.
However, we will make every effort to meet these tolerances.

Q: Are there discontinuities in the surface, or is the entire surface flat
(basically, is the bridge flat)?

A: The Bridge will be level with the surface of the track.

Q: The specifications state that the Pick-Up Block is 100cm long. Shouldn’t
this be 200cm?
A: As shown in the ‘to scale’ drawing of Figure 1 of the original rules, the

Pick-Up Block should be 200cm long. We regret any confusion this oversight
may have caused.

Q: May parts of the system that are commercially available be bought
manufactured, may IEEE members use professional equipment to layout and etch
boards, and may boards be sent to a professional to be etched?

A: This contest is a design competition between student branches. It is
expected that the student branch’s design input and construction effort will
be substantial. Given these conditions are met; yes, commercially available
subsystems may be used, provided it was a branch design decision to use such a

subsystem, professional support equipment may be used and a Branch-designed
board may be etched by a vendor.

Q: Will there only be a total of four balls in a total of four holes in the
Pick-Up Block or may there be balls in other holes?
A: As the rules state, "All other holes will remain empty."

Q: Can you inform us as to which, if any, of the specifications might be
likely to be altered in the future?

A: It is not our intent to alter the rules except to resolve ambiguities and
impossibilities. We have not purposely allowed either to "slip into" the
rules but understand that some such errors exist.
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Table 1. Tolerances for the IEEE Region 3 Student Conference ‘82 Hardware Contest.

Dimensjons
op-off Bloc
Hedght .. .. ... i 76mm + Smm
L5 0 € = ¢ 90mm + S5mm
Diameter of Holes ..........iiititiiiiiinnnnnnnnn 38mm + 2mm
Depth of Holes......coiiitiiiiiniiieiiininnnnnns 38mm + 3mm
Centering Holes (width) ........... ... it 45mm + 3mm
Centering Holes (length) ....................... 200mm + 3mm
Pick-up Block
Height ... ... it 76mm + 5mm
Width .. it i i e 90mm + S5mm
Diameter of Holes........... ... it 11.1lmm +0.5mm
Centering Holes (width) .............. . ...... ... 45mm + 3mm
Centering Holes (length) .............. .. ... ..., 100mm + 3mm
Height of Lights........... ... ... . it 19mm + 3mm
Distance between Lights........................ 20cm + 3mm
Telemetry LE
Height of Light........ ... ... i i, 2cm + 3mm
Width of Block.......... i, 2cm + 3mm
Length of Block................ ... i, 2cm + 3mm
Track Layout
Total Length ........ ... iiiiiiiiininnnnns. 485cm +10mm
Total Width........ .. .. i, 240cm +10mm
Centering Trench at (4.5,4.5)% ................. + 3mm
Width of Trench........... ... ... ... 44cm + 3mm
Length of Trench............. ... ... ... oot 245cm +10mm
Bridge Width........ ... ... i i, 25cm + 3mm
Centering Bridge at (4.5,4.5)%................. + 3mm
Location of LED at (1,1)*...................... + 2mm
Centering Pick-Up Block at (5,1)*.............. + 2mm
Centering Drop-Off Block at (20,9)*............ + 2mm
Stripe Width... ... ... ... .. i, 2cm + 3mm
Distance between Stripes....................... 20cm + 3mm

*Measurements are relative to the actual location of the Grid Stripes.
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IEEE SPELLING BEE
IEEE REGION 3 STUDENT CONFERENCE 92
HARDWARE CONTEST RULES AND REGULATIONS UPDATE #2

INTRODUCTION:

Listed below is a set of Q&A for questions received between August 9th, and September 30th. Some of the
questions received duplicated questions that were answered in the Hardware Contest Rules and Regulations
Update #1 and were passed over. If your student branch submitted a questions before September 30th, and an
adequate answer has not been provided in either Update #1 or Update #2, please resubmit your questions and
indicate that it is being resubmitted. The next scheduled update is set for November 15th and should include
answers to questions received by November 1st.

1. Q:
A:
2. Q@
A
3. Q
A:

4 Q:
A:
5. Q:
A:
6. Q:
A:

Answers to Questions Received by September 30, 1991

In the section labeled "The Pick-up Block’, it states that the Pick-up Holes are 11.1mm in diameter and
the balls are 12.7mm in diameter which indicates that the balls rest on top of the holes. Is this
interpretation correct?

Yes.

In the section labeled "Telemetry”, a code for identifying Drop-off Holes #1, 2, 3, and 4 is specified.
Do these numbers correspond to the numbers on Figure 1 where Hole #1 seems to correspond to I,
#2to E1, #3 to E2 and #4 to E3?

Yes.

: What was last year's winning time?

For an official answer, ODU should be consulted; however, according to our information, the winning
team completed the track in approximately 35 seconds.

When will a sample steel ball be supplied to each school?
A sample steel ball is included in this mailing.

What is the actual date of the competition and what are the rules governing practice sessions?

The contest will be held on April 13, 1992. Contestants will not be allowed to practice on the contest
tracks; however, Practice Tracks will be provided. Rules for the Practice Tracks will be provided in a
future mailout.

Will the first pulse from the telemetry circuit be valid?
The first pulse will be the ‘GO’ signal and will indicate a valid coordinate.
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THE UNIVERSITY OF TENNESSEE 2
ELECTRICAL ENGINEERING DEPARTMENT

KNOXVILLE, TENNESSEE

KEY REQUEST

TO: Chief of Police . REQUEST APPLIES TO:
UT Police Department
1115 UT Drive Facuity Standard Key
Staff Master Key
DATE: H-12-9 { Student Lost Key

FROM: gmmy\ S+ léS

(person/to whom keys will be issued)

TITLE, POSITION, CLASSIFICATION:

IT IS REQUESTED THAT I BE ISSUED THE FOLLOWING:

FOR: Building Room Department

JUSTIFICATION: (If replacing lost key, complete data on reverse side.)

"I agree that this key shall be promptly returned to the issuing office upon my
departure from the university or when its use is no longer required in connection
with university duties.

I further agree that I shall not permit copies of the key to be made nor any
unauthorized use of the key by others."

Signature of Applicant

COLLEGE APPROVALS:

Department Head Approval

SAFETY & SECURITY APPROVAL FOR I[SSUE:

Chief of Police
DATE [SSUED:




11

\

Nev Y
Zﬂ‘w\"‘“j

Bo\\ ‘0»? por

|

|

|

i

Ve \\va:) Skeddn, T

S13IHS 00T PPLI-TT  ovawv
SL3IIHS 00L TYI-TT
S133HS 0 ivi-TeT 6




Ex i‘ancl.imﬁ

Su"’f g.k@f—‘lﬂ

\

30 cp

; . Solenop
\
e
N """‘l]

12



23

MEETIN G H 2 GRouP C It-5-9)
[Fivst Mee’n‘ua 0"(‘) 10 minutes )

Mee*}‘iuﬁ Summar‘g '«

We discassed  various ways o ‘\mplemen'}'
Plck uF aw\c\ CLV‘OP b‘f"p of ‘H’l(f
bq\\S J as we“ as A;Mensiona\ lup{, ﬁ;d‘a‘ons

on devices wsed for +his ,owpose.

Theve are Huvee main  solution ypes.

}) Prck vp a\l  balls ot once
'DroP D{’(Z " Lorl"e(_"— orrler l“l‘Y‘:p

2) Pfck vp ba“.s one af o Hume
or twe P +Hime | ete : bot
Cowbain oW\ +he  balls 1w the yehicle
q‘\' one Time. Ai&i‘ﬁona\ PTpk “p '{‘img

moy be wqui\»e.i/ bt st °"l‘] smne
'+V‘.|Pu

3\) Mvu H‘-? \6 +ﬁp$ ’*‘o p‘\ t.k UP C\,V\l JNP g‘ﬁﬁ
ba\\.

We “wmmed are \3 Niscarde d 3) as Too

Fime (oNnSLMing.

O!\\\Q\nq\‘v T Jkﬂjcd‘?i '\MP lémnﬁﬂﬂ l)

¥ oy [an& S coop but +he
C‘hMV\S‘m\ l‘bﬁ-‘\'/‘ic‘}‘;\oy\ 6 A / "Hr\é ¢ alf are
30 X 30, (cm) and +L\e La“ Leﬂ'f‘ers
art s tollo ws.

[Octm Locm 10em
T n 1) PCL? Y '}'b ass ute ‘H’\OA' a\\ —H*w bau—i ' ouu
be  collected With  owe scosp it woull have +o
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Meeting + L CRoup ¢ [I-5-a
9
be \Mjer “H“aw B0 em,

T 5&3365*‘(1 an.\)'\ y\a a Ll\nae A SC.V‘O.PL”'

5 I\

7
%kw

with +abs +hot Can e Poypel ouj' wa

+his v’ne(c_,Lg? ' om\ e,thi{nj Ve come ’aoch"

co (24 .
kuuﬂrjd Y 1q_€cklj s bc Cause one valcc [Mohr or so/eno.’
must be se d +o exf‘ené aui raise The

5cmcu y and  ansther wmuwst  be wsed o exfend

+ubs, Alse +he 4v\ou.3\\ that e Scrapev woull

?v\\\ ‘HLG &u\\s 'M*‘O wou\& L\a,ue + be

C/X'}“CV\A &L\ﬁ ov +L¢ +qb5 woulA l\.c)..\Je +o Lc
C&{’a\'tﬁ sf 5\0.\%3;0\3 I ‘("0 Pu,s I'\ -Hte ‘oq“s
into 'h“augk.

Mj AH‘uua:\?vc 1 L—q was +o imp ‘elm.n"' 2)
a Swlnjlnﬂ b\s.\l\(g o Sw\hj\nj arm w'u'H\ a M u¢+.
This 'ncleq was pwoposcc\ du‘inj Mﬁe‘“nﬁ me Lﬁ Mr., ;:2;1:6[,
(with  seme Jl'p‘(-el‘cnc,cs)

A MAGNET

f E31 fvsﬁ“l"‘f . —— SOLENOID 7
A l@‘/ Hagne¥ : S
E E et
WwasHep
K"
' DY sumey

Aé\}ow\*mjtl Can be made Fo weet  size Spechc(cq““.‘onj
o € Ven be M rote e.& such +l/\q,+ -H'Lé


http:hotkr--t41C-4.st

25

Meo‘}inj 2 Clouvl C  ||-5-4|

avim V'S Posi'l'huetl ove the L:}c’«j a‘f' 'flle

car at The sttt and  as  swch  only

c,ow'}t*;[’k"“es +o He he ]j Wt c{' -H\G <ar 4~J
ho other dimension.

Deviees +e be used ave }b\m; AJ '}_o

one ma'for : q,ui one Sblcu.o;c’. [ Nlevices

that require  power, any wo—«j]

D\Sac‘uw*‘us es! Unless the wa 3ne+ can be
Valsed oY lowerved +he washer  would  have
Yo  be m‘\‘d‘e& J_:P&ci-lj ovey Lq“ at such
N ‘\d‘ﬂ Wi that a) the M3Kt+ can |ift
+he ball and b) +he Mag net doesnt
e the b o\l So 1L\;c H_y that 4 vset
yos'\ "ﬁov\e& T e m; A“c o"l~ -\-\M, as ‘\er
MQ.OV\QJ}- A-\fw %ke fm\emié \da.g -¥o be $+ronj

Lnowj\\ Yo pus h Yhe bl away $rom
-“’t& Mma j M"" .

A nother ln‘}e\/eshnj '.Au\ Suq j¢5+¢<l »7 Hf.Na$7llf:
&  was 4o Siep ‘j y:osi’hcn o  bar to
ky\.ock ba\\s A'F‘p “Vl'h) [N 'h'ou,a l\.

Tr 04 ”\\




2 b

Mee '}';V\j L Gvoup C 1l- 5-9 |
Advontaqes - S(W\Ed’r f ho swaor qu’«cl
also +le 6(,q’hohj & the fa“s need hg'f'

necessanily be knewn ¥ 4he car started
at He  extreme end o black and
pvojnsscé Q.\Ohj block S'owlj uKOU-gl\ all bq“f
wow \A *(\q“ \lh"'o ‘H\& +f’ouﬁl\. kmw‘ttg “”k&
pall pos\'\‘io ns could oio‘h' Mize Slaeu].

a ou+ 5 -10
D‘\s‘\c\uqn“aﬁcs . qu &é:lb 6—10”%»5& cenko}err

4o width b“ cay, Speecl has +o slow
e«Y\OUﬂ\\ So '\’de' +\\e balls ave not wshe J
~Po‘ warc\ ‘pw‘\‘ Zns‘hul nl| a‘onj bqr ‘M'}o ‘H’ous l'\
w{)ec's q\\j F one of  4he ball s ot +he
lq,s‘k’ pbs;hbn on -Hw block. 4"ﬂ "por‘wq,rJ
_Move ment heve  must be limited” dm or i+ Lolls 4#'
k vaj‘-‘oh 9 + o
Ho w \onj e ’H\e f‘wk Vp b\-oc,k ?.
What  ys the Listance between +he las+
\r\o\t qu e &‘j ¢ of b\ock Q‘

)

el

Ex Pev'-lv\ev&c\'\‘-\on Mg Wt re [ie,\/e +e F“L lem q'\SG

Jee  nide  of  the ‘bar’  ould  be 5 coop
5\\«:\{) ¢ *o jt‘ed‘a\* acc oMo date  Hthe  Lal  rolli rg
A’\M\j '.“‘.

’f\w .;‘M,,\\\zv- -\Ju.c N\j‘e \oele@cn bc\r o\v\A Mb(k 'Hf\e,
L)Mofwf Jr\w \‘\C(b'ybul o'@ dSuc cess,
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Methﬂy 7 C:Aoup ¢ I-5-9|

A;\o'H\er yaossi“a dCfaciw+aﬂe ot Hhe

bar
aP?k‘OAO"\ de’feh‘ls on  the Car's ‘anhtj and trajeclory
a bi \‘.43 Tind i ag
Aside: (N O'I’G +he Léu’ 's leujﬂ’l can  be e)im’suq'}eJ
rom dimension

Prob‘vhf Ly quing it
Sﬁ“j !04404,)

Slemard (’:j"";“i{o s‘u‘“*_’
P hotls arm ine
K oseme POt
fer sTa¥v ¢ by chanaing
a K
Ws (‘&:‘:;ﬁ\io ?, olencid.
spvihﬂ Puskea)
' NG bar out +,
o ComfLESSEP 5Py stop posith,

Stof

As f}q}eé ey +°Y o’f‘ Page Can Must be q“e

o tarn (L J;ma) +o fcs;*“or\ bar correc“j

So that % does  mat (usL s, ball ‘n +he
-ﬁ‘n(sf pesition o4 the pr ck vp bleck o4 the APPO:H‘G
.f't(}b whbh 3 M’Hnj ‘?V\'&\o

r:os”":oh.

Our Susj us‘H}n.

(_w,. "f"\»\"nﬁ \5
on  cewier whee

whirth @vovw B
Su”ej&'&é e

thor meeting.
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Meeking 1 Lravp C [1-5-14|
"ﬂ’v‘cs Suﬁges"ecl cav Mave M@Vl'} c.oulé
be« IMQA_&’ gasSiey i -f o p ' vd" w\’leg |
was atheled a 'Pv Coar

"\GaH\
%é PiveT WHEEL
éikg:{?*--f 0 U

BOTTOM. VIE W

oNE ADDITIONAL pLLIC UP SUGGESTLoN
camsée "ﬁ””“ Mr. Dauis
' base d on +he h“‘“‘ﬂ"ﬂ; A""ﬂ"_‘j 'Pf"\s
r.\ql\&nns
MoToR
N ATTACKED
Nd&

[UO* DVQ-MJ")‘\ "!’0 g ca 8]

~opP POSITION

el O
B

RlGHT POSITIUN
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Mﬂ('}"l‘ﬂj 2.- GrOVP C /l-— S - q I

goTTom FosiTiow

CAR MovES To
NEXT BAiLL

O Ml LEFT PoSLTION

i
| l J NEYT REPEATS

to¥ Wosi\Tiow

GV'CJ
Aduo\n* ¢S - l\ One mo""or owlﬁ Aff:iju fecluhre'!
I-‘ Kep’&‘ 'n wight \ooﬁ Hon at 5']3\!“"' gAcI.S
te Yo LU:&E['\ ol cav. Ke»lq’}'lvclqj 5?Mple

D‘\SALUQJK‘%“: Unless vev hj ht wafc:' W pmaterials

qve \AS&A Mb'}o‘” Vowe\f YGO\/\«GMJ Me \M l‘\“jl\
Po>'-+?m'mj wmust e a ccurate. You wwmust Know
wheve the \0‘\\\5 ave un“‘tc -H\e bq,y‘ Sw 557‘7\0,1.

Adds Arm’ﬁq}z\%o@% \Ae\ah{' of  cay. Probaly r:?“z- 36,cm
A def‘mﬂ—e addi Fropa) ad vc\n+“f/6 over the ar o
) +he 5\.«\0*\7 o} the ball wet bo‘w’ pwske d o f
+he tc\J .
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Meﬁ‘?\r\j T G—v‘ou\o C [-5-91

Tn 'Pcud‘ wi+k aQ sliaght Mdlipicqu&‘a;\
so qhat  the  scsop lsstcs | ee

+his g

$he ba i\ \s \mos + sure t  be pu\\ccl
&.‘wec\\j Yoward +VbujL.

We also  discussion in addiFion to
p‘\ck vp devl ces, clv/of b‘l'(' AwiCCS', however
on\j Ohe cl/esign wa.s cous i JareA at lemj th:

w The A&slyn En*‘gr ‘[‘q\HAeJ is

a re‘n&er? on mj eqrlier slceteh 0{ a
\(‘()’\‘q:\‘:hj iﬁisk A(oPPcr‘ see Pa.yé 21 -(\cr
vu; \ﬁouj\\ Sk,e ka
The {isk Aropper consists of a '{\unﬂel
c.om‘mﬁ Prom  the 'H'Mta"\ A 4& Y,
a ,‘b‘}q,Hnﬁ iis k awé a Hixed
disk C , and opﬁm\ “\'V%515+°f circu't‘('f? D.

Atter -foej ave c.oHEcheJ +he ‘four balls
wwe dcop Lrom  Yhe o uj\r\ tnte  Lunnel 4
.,\)\/\\H)\p Vs ‘\ow\j \cwje ch0u5L\ for them o 9o ‘)Ll\wuj‘

'w ooe oF 4 Hame  When a Yall s to be  loaled

swte  Pisk B s petated  so that one  of e
lcwjo bl hesles IS wnd ey +he /uMwL
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M@ahnj /L C-f (OUF C I“g“q’

OY\|3lmq\lj +he *A‘yecl Clt\s k C w hich
has one exit hele “‘[j was + be
'acsd‘-‘ona»:{ ‘ ['ke sou:

Iwn this way Disk K could lock like #his

R
Ioo oo

w;'&‘\'\ 4\6\“‘ \ach buu holes qvxé ‘FOu.r SMcL “
oe"n ct\\ ‘\'VcW\S\S“or Si H’t\g heles w Mk u_\ou
be used 4o {ocats the (Ebs o iro,? 5{

Disk B could +hen be Jloaded from A a5 if
rotate J Counter clack wise . T+ ks s +o pe d Vo‘,'zd”g
ohen  the last ball  was loaded al\ -ﬁo we b alls
Coq,\& be | oaécl ,d‘ "H«xﬂ, Same '“WL& an A -H\cn ‘D e
hYy f o51 ‘hon So ‘H\q,"‘ on the M.e}c‘f /4 reve )q‘fwn

a  ball weuld e 4“’?(&1 o1t -}—krougln the hele
iy C.

A s posl‘h Ohttl I ro,A‘- vs b'(‘ [ ba“ &\%Ve .B
and B s s\?j\wﬂj move  Haan I radius  of u }all
o..\;ovt C :Ju.‘.‘r‘l‘ evwx,j\\ So ‘]‘Ltcd‘ a loq,\\ when
loaded ate B will cdear e emd of A,


http:C,\t,.4r

s
Mesting 2 Croup C N-5— @l

“o wevevr o pwalp\e)m wa.s M'{icecl

with  +his  deop off. Since  beth

‘o\fokup and c\mp 5H lyloc}(-§ avre

76 mm hTﬁk theve s he A lr\e,fgld‘

+o 4\\ow ‘Hw bq“S + dvop ‘mbe +he
"hfou:j\\ qud —(-‘:m*'\\u‘e éowv\ into +he fuuue[ and
disks.

This Fv’db lewr s selue d 57 glé\/c\“ﬁj +he

disks like 50« \dﬁé—*L u,u,umf-'(.
(-3
QR
vou&\\ prof 54‘:
hole A
A % c
C
6™
) amomed Bribm of (o

{va‘d Lieavance:
I w or Acr +o make 'HﬂlS work +‘1¢
hele arvainge ment A disk B must be c hang gJ/
but +he 5eP¢m“\ vom distan ces bfW‘“ ’4, @ and

C can S *‘q,j -ch Same.

Nec\.\) D\Sk— 8 ot

et
oP pKo

dvop o b oV poFF
- '” _Pos\f\ T

A
a>+ 100»“ s louxfdj
{;s Lt s Anﬂ”"‘ ‘M
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Malnmj L Grevp C [[-5—4l

The Mmain dismluuuﬁge 0‘(' ‘Htc J{sk J’ys"l'em

\'s 'H‘“+ W+ Moy take a 5i7u.“\eic4d quunf
o F powev an it moust Pro‘l‘vule on +he
opfosi‘re side ot the -pram yCCku'o P g
at least 5 cm +o ANY of f . An  additional
2 ov 3 ¢ May Ve wecessary  So that

m\. D'chﬁg#blo\:.k \'s c,\ar.\\rt!‘\ L‘j élSkC.

Ay\ aticli'l':anu\ Sujjgs“on 3}¢en usS
b TJoe Pavks who ' wor‘CeJ on [as'{'
j tar's Car was +o use '-po uy e \ech’a v\rtm.:,me'rf7

pro"‘m(\;t\j Srom lett  side ot car.

L‘
N —
2 D=
i
His l'clux was 4o I) move The cav qy\Hl
1+ reached -Hte 'po\n’r uhere Mcﬁuc‘f | was

k&}a\,&&ﬂ.’r 'l'o -H\o -pivs'l” L:q,“ UJ"H!\ al\ Maﬂm,‘t?

4"*"‘“&& o 1(
Z) Tu,M M“—j y\e+ onheg on

Moye until ngvxa‘!‘ 2 Te q,AjQ.CEVL{’— ‘lo loa.“ 2

3) “Fuvn Majv\le +wWwo on _
Move wnbil  moguet 3 Ts adjacent to ball3

)  4urn  taguet 37 on
MOV ¢ w‘:\ﬁ‘}-:l Vﬂaj Mc'l" ¢ 15 a,quceld'-""‘o Ba,ll "I

g\) Fuvyn Mqﬁn(’,"" L{ on

(.) Mo Ve ca as shown

pIcK vy

LT T TR
—7‘[/////3///:/_“'/[‘111'Lf

PUS————

o — P
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Madcny L Grovp C I[-5~4l
7) The b“i ave then 4o be cl""l’!’P@‘J °£‘[

Un‘pnr'}unajfelfj Car fuces in a Mo w C':rgg"‘l(on
@.Cj dvop off s re7uh~e'J
i | 2 34 in |—4 Jirec'l‘hll
So Car
Must o 1Ih
ret/erseg +o r.lro}oo“fé

k)sfnj a1y o'p sur other q{oramn‘kamj

Tdeas hewe thete  own Problems.

I:o{* ey%mp‘e ‘por q“ iAeq,s S 3&*‘34 U&zp‘f
“bef +he eled’fb Wlu? net . cu\& roﬁuf‘zkj Mo.jne‘f-’c
arm Tdeas Hie casS must  be Snug qjcunsJ'

the blocks as .+ moves, +his inclades
~he M'\‘a\"\”j Lzl clt/‘op o‘{-f “deq.

T ‘f\ ¢ "{\%*‘ 1S + ht\,“' 4-‘!\@ Cea wo:vl, A Lc\,t)@
~+s wove as ‘pdnows :

J Pi c.k vp [ w‘\;_}c “hC
LV’\ L Cay
\p‘\wx'6 —)l ﬁmp o'ff (

The car anncD"' be so wide that 11 Ts saw q_suTns*
bath bbckSJ beause 1+ would  break an@amws.

This could  be  done 1) 3
fore 'j u A row
o\t Le D/-O?*a-tre‘c‘l«eo&fou Ae } e d‘oﬁ' . "ﬂ

g o o o o o Be
So +ke\,+ ‘H\.e Coats Vcs;"‘fd'h wl\icl\ v‘es,)ec‘f
Jo ke  lipe can loe monctored |

-joe, pmkﬁ, hew@uar*, 4@3651\94 ~Hm* ‘e  cau~ Ts


http:LVlclu..de
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Mznlfug 1 é’r‘oup C /- 5-19 l

1"'Celj +o o off course quick enoug h
+hat an LED/ﬁmt‘ow s Pe?u?fed rather
F+han a sin 3\& fa‘.to\tl,éw/or*airw \g on evihe I;c}c
+ve line )wsf‘ Seo ow will lenow  how 5v~cq"‘
ot J}MA kéjus‘l'i/hawt' Yo make T+ -fhi::ﬂ \
dvith N arqe v blem “+he w

qv\A. mj‘Pumml could J be f moﬁe"m‘}cd S0 ‘l’(qa?-'f .

p\ckvr and A.rofo‘” oceur on the Some ;:Je
4 Yhe cor | ané a pq‘H\ similiar to
Park's 5uf’ 3csHon could be ‘roltowei X

Tn Sqmmﬁon.

We have +wo  basic poss hilidtes.
~po(~ AVOP 6‘F‘£

KO"‘G\,“-; nj cl.'g k
and
5[&c+ro V‘Mgw&'}' °\W‘q,j .

The nfallowlnj table Swms  uy thein
N«S’aech ve aivcud'aﬁ es CULJ lis 4,1 uanﬁj es.

DIsk AVVAVTALES DIS APVANT 4GES
Cay  MAkE TIME (aV BE MoToR NECESSALY
CERTAIN SAVED IF CAR CGOES MoviING PARTS
tof oFF
f»fmg of oF! STRAIGHT FtoM oNE
o FT0 TEANSISToR fLecKk To O THER
MAGNET  sIMPLE ARRANGEMENT Hich PowER conjsumPrioN
SESp DLt oNE CAK  musT  CiRalE
pevice FoKk DR6P sFF BLCK
PROPOFE  AND Pr(KUP, } THEN KEUVERSE

oT  ASCERTAIV
rroBA8LY quc,f‘,'f’”‘,eo 1S BEARATH IT;

Nj *Pee“nj 15 that the powey noeded bj +he
\ngmf would  be oo l’\:?‘r\ Espe.c.iauy W hen
stck‘wj 6N MA. O‘Fﬁ eJon M/‘- PCLVIES /\ad
some peservations about +his  as P@L‘f‘
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Mw*“ﬂjl Grovy C l-5-1I

,P Theve ave ‘ﬂ-}‘\nY‘eG real pisj_i bil Hes
ov "\ckup. The Lo.v‘ 5u33es ¢ad. llg
M. VNws{‘asi/ +he Scoop and u.\lv\ee\ suaﬁed’ci
\nj My, pow?S, QnA —He elec‘l'ro yv\o.am'}'s
Mr.  Parles sqjﬁes‘hl .

The exTe né‘. "9 Scopp has o S mall nclw}.‘esn
W Fime V'e,qq}yccl Vs a la,v_t)e :Mcv‘eqse h
Co\MP\ex;{y. The ma_sua"'fc. Vo+q'\';lﬁj arm  has
SeMe ao\umjhges, it s Hhe onl:, Sy stem +hat
doesnt  pecessarily pequive the car do be Snug
Gja‘ms“‘ +We p\ckup block  wiih  +le +he
txgcf’r}on 54‘ M. WM,CS 5u53es HOh] b\.d‘ ‘Hto
Muaquetic Avm req wires 60 Mauj poweveJ
dw‘ccs, In My ofn‘m*on 4 S q foa comp’hc\‘f‘ecl
A@s;JV\/ \qow(\levl E‘F Me. Parks’ Jesfjn r*ectuires
Ass much f?ou)&T, ow\l 1+ s necessary ’:Lo maldﬁdn
SOme disTance be"\oew ‘e Pir_kuy: blm,/( and
He car qu be wseful. T{ Hor Gxampl&'
+he car T3 dviven a‘.ov-_q the white line with
@L (XP/ of’ro'}rms. q,rije.A such  that  Fhe car
s+uujs at dhe Same. Posi')‘;olm 7 with NSFCC} +o ‘H«,e
white line | use of  +the Maguhc arm ould
e\‘\ \M?M&o -H..e +WA curouwc\. \'I'\TS ok ‘l o" hevr w1}\$6
T‘Cttu.‘»rc.

VP \
te line

ar ors ‘.I

ey

l pfop 0‘;[ {

This uiag %z cay u)ou.h\, f‘huj sy %M D’ﬁffﬂ"“p L’]m:ﬁ'


http:v\ec.ess4,.il

Mee+‘*nﬂ 2

'Tlu
d isquau\ajw

Advantans

GY\OUP C

+au@ l L\$+ &A\faw{‘wj () ak cl

771

(-5 - Al

o'(: mos']” l;kﬂlj
D t

P]Ck up ‘}echm‘qum

c')'va Majnh | P e
-Fo'{‘ ek u
m\,l Pchér ££’£

5iMp\eJ "35'}67"\

M.us'f loc POS\-HOKGA ue\'j c’ose 40
bal\ in order o be accuvdate.

USes  a Lot of power,

% arfr Simplé’
No power
r\@CGSSC&V'y &pr'}
Dont +  let Spring
l:::j'*” 9o at start
pa\\ poé\*}‘"‘ Wf spri ) loa &cl
necessat™ys pav Vs recessary
Lrom dimensions,

&M—‘-
Much cxpe'imwﬁd‘fon musT
be dene o détermine  reachion “l
ball movement o f‘oeacl/ ong lo a‘p Lu:/

v even vi"m*‘mm\ movement due +o
mo‘Hon b‘[‘ Car,

——

>p and Wheel
£¢\&‘|ue|j Simp e
vequives onl_y
DUE V“L&i‘or
Depe.ué‘n\ﬁ ol Size
o“' Sr.oop can
dake 2 balls at
dbunce. Can be
S\\a?eé +o

2 oo SORO D
V\:,\\:-\o-mh\\,\j ch“ 'pa\\

Twhs —wouﬂ\m

as cerhﬂ )

Lawje ro“*q\”;"y L\\\\f&e\ May cause

some d{ MauStonal f}o\; LL',IMS

o ¥ Move \Cke\y ccwroww“ awcutﬂtwg
pve Ylems,

Tw order o ke.z ower low

l@"ﬁf we\J\x\' materids  shooll be

WSBA.
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GRouP C  MegeTmiNeG 7 - 16-4)

SUMMAKRY OF E VENTS

MWe——drseussed
Gouf ¢ met & 71:30PHon November S,
wWe dis cu$$¢é vayv 18vs proposrx\ S on lqol-d

o prek vy and dvop ot He steel balls,
Seveva) ot +he 1deas SuﬁjeS"}GA Magy

’nMPose cons‘}min'*s on +he drive qu,(l 5’]’@9"‘!'?‘5
5\~oup v a5 well as, He  contrels grovp-

The idea ot would opem’\‘e vv the gxs'{esf'
awoun T ot  time Tnvo lues Jumpimj the balls
into A -‘tvouﬂk) ffevevq\ way s +o je'!‘ 4 he bells
‘m,’to the -\vouj\!\ has hee n s\.,asesfaclchiviuj the
Cav S*raij\d' between +he )g‘icku'o block
and dhe J\M‘O oft b\ock anA A’—f‘”’;h"j +he r
Ba\\s nts the ch/of o\e{ hd\% 'From ‘Hrte oﬁooﬁ"ﬁ
side  of dthe  car  drom  wWhich -H»aj weve
P’»okei vp- This  means that 4he car would haye
+o ““j Hee S"!cle ot both b‘ock&'. 00& to
dimension Con-s“‘f‘qin‘&’s +the Car cunno‘\‘ be bi‘a
ekuﬂ\'\ 4o do  +his w;'l’kouc\‘ Ar('pﬁn over
G i:-l——ﬂe Lrom o 5'“::\3‘5"\"‘ couyse. This meaus +k@+
an  orienhtion s'}rqsedj that does mt  allow
‘H\e cay +o c.hquje, ;+5 P°5 ;'Hon u.)i'H\ v’esl)ecj'
+o +le Ldk;'\'ﬁ line wouu \t\o'!' be accep'}“ab ie.
One “""“j D‘P c,orrec:\r:hj +lis Fvé Hcm Sujgwf?l
n suyry Wee ‘Hnj o u,\,l L e ‘;‘o LASE a. fow
r(: C\JO'\GC\'GYS oW Ahe ""“ﬁ oL eSS ‘Hw Ioo'Hom
64 the car  tnilwd  of onL7 twa or Hfour.
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" Group C met at 7:30 PM on November 5. We discussed various proposals
how to pick up and drop off the steel balls. Several of the ideas

h#gested may impose constraints on the drive and steering group as well
the controls group.

The idea that would operate in the shortest amount of time involves
umping the balls into a trough, (Several ways to get the balls into the
rough have been suggested) driving the car straight between the pick up
nd drop off blocks, and depositing the balls into the drop off holes on
he opposite side of the car from which they were picked up. This means
ne car would have to be as close as possible to the sides of both blocks.
le to dimension constraints the car cannot be large enough to do this
1ile maintaining the same orientation with respect to the white line
atween the blocks. In order to implement this plan, the car must be
>le to move slightly sideways while keeping on the white line. One way
2 thought this might be accomplished would be to use a row of detectors
l1 the way across the width of the car. 1In this manner, both the fact
1at the car is on the line and the position of the line with respect
> the car could be detected. Joe Parks, who worked on the car last year,
iggested this detector arrangement in order to maintain stability, but he
1S not optimistic about the idea of purposely shifting sideways on the
.ne. He commented that staying on the line would be enough of a problem.
» admitted, however, that he had worked with DC motors last year instead
! stepping motors. He did not recommend repeating that practise.

If it does become necessary to concentrate on staying on the lines,

id sacrifice speed, the ideas we had could be altered such that drop
'f and pick up occur on the same side. This would require circling the
‘'op off block and then dropping the balls off while moving the car in reverse.

wverse would be required to drop the balls off in the required order and
»» them off from the left side of the car.

Group C Meeting 1 Summary of Events by Bryan Stiles

! Our space requirements are as follows:

If both sides of the car are used, we can get by with the 10 rear
centimeters of the car. Additionally we will need to use 10 cm of
the specified width for protruding devices we will need.

If only one side of the car is used we will need the left rear quarter
of the specified dimensions [15cm x 15cm]. Also we would still need
7 cm of the specified width for protruding device lengths.

These are negotiable space limitations and space sharing can be considered
r the components incorporated into the main body of the car, but the lengths
the protruding devices will be difficult to change.

An additional problem we noticed was in pulling along beside either block.
previously mentioned it is necessary for the car to hug the sides of the
ocks. This stipulation both makes a trough pick up system possible and limits
> amount of car width taken up by protruding devices. We had an idea of how
asure getting the car close to the block. Make the front of the car round.
an the car leaves the bridge it drives forward until it touches the pickup
>ck. It then pivots around until it is beside the block.

This report was intended only to inform other groups of the ideas we had
:ing our meeting that may affect their own designs. For this reason it does
: go into detail concerning our design ideas. If you wish to know more

ut the spe01f1c design options we are considering, we will be glad to
iSent them in the full group meeting.
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