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Squoe, thoe Robot Squirrel, 1s s solentifis experi=ental sachire construsted by Hobert
A+ Jengen, Willlam 3zabo, Jack Eoff. and bEdmend C. Berkeley in the perlcd hugust,
1550 to August, L6Sl. Scues rolls over the fleor smd humts For “nuts”; when he finda
ona, he pleks it up in his "hends®™ or socop, takes it over to his mest, there lowves
it, and them hmts for more tutss

Squwse has besn degeribed in "Wewswsak", August 27, 1951, 4n "Radis Elsotronios”,
Decsmiber, 1951, ard February, 1982, and in "Popular Solemce”, July, 1962. His
ploturs in oolor was on the fromt cover of December, 1951, "Eadic Elsstronies®.

Tha purpese of Sques is to display in & meshime the kind of hehavieor that pecple erdi-
rarily think enly snimals ocan oarry out.

Thage pages describe the machine as it wes on Septembar 15, 1961, afid give all Eke
elrauits amd other iefor=ation whiszh we uged to cofistrust the rokot. The cost of

materials was about §198. The =achine can be comaiderably improwed. We hops thias
desoriptics will sncourage other inwvestigators snd exporiserters to bulld it with

improvements, afid we shall be glad te help anybedy to the sxtent that we can.
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1. SQOEE, TAZ ROBOT SQUINREL == GENERAL DESCRIPTION

Squee, the Rovot Sguirrel, is an elestromeghandeal device whishs

= hunts for "nata”; lighted by s stesdy light (for exmmple, & tungaten
file=ent lamp lighted by a0, or D0, ourremt);

= when 1t finds one, plokas it up in its "hands® or sccop;

= thereupen hoads for 1ts "mest™, lighted by an cscillating light {far.
exsmple, o gas=filled lemp lighted by A0, carpent, whish 18 dark
120 times u sescnd and light 120 tisee & sesord |

= depesite the put in its nest; end then,
= hunts for more ngks.

The sgairrel has three wheels like n trloycle. The front whesl is driven by the
*notor d=lve® attached, The Tront wheel 1a mountsd within o vertienl shaft Ehnt can
be turmed entirely around, srd steersd by the "steering motor”, whioh is right next
t0 the shaft, The twe resr wheels farn freely, Just in fromt of the reer wheel S22 »
eouple of wet batteries in series supplying 5,.!‘14. mmpers at 12 volts for L Bours, and
providing the energy for the squirrel,

The "nuta” of the squirrel are tennls balls, As sssbotant holds o Plashlipht stendily
abeve epe of the tennis bmlls, and the squirrel approashes the light. When a tennis
ball gets inte the scoep, the ball rolls ageinst a switeh (the ™torpgue™ switsh |, which
eamases the scoop to ﬂmﬂg The squirrel then l‘m-;l-t.: about the steady Blght, and kunte
for the osollluting light, sees it st the nest, and then homes towards 1ts nest,

The squirrel has two photocell "eyes®, left snd right, which sae either stesdy or
ceellloting light. Whlle hunting, the sguirrel peys mo attention to the cseillsting
{nest) light, only to o stendy light flloedeating the "nut", When s “mt" 1s plaisd
up, the squiprel homes towards Lts pest. The nedt 18 a sheet of wetal on the floer.
Wheo the squirrel arcives there, two probes on the bese of the squirrel (the "root®
switeh ] elose o contmet, the scoop opems, the ball rolls out, snd the squirrel backs
awny from the nest, The squirrel then forpets mboat ites nest, and poes beok %o busting
for another nat,

The squirrel has foar sensing orgenny the two eyes (whioh look im direstioms nweut
thirty degreas apart), the tongae, end the foot, It has three asting arpsnss the drive
mokor, the steering motor, and the scoop motor. And It has o braln, comsdsting
esasentlally of thirteen relays,
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squen, The Robot Squirrsl
2, VIEWS: VIEW A == BOTTOM, LOOEING UE
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Spase, the Fobot Squirrel

2y VIEMS == VIEW G, LOCEING 1F
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Sques, the Hobot Squirrel

2. VIEWS == VIEW D, LOURIND [OWE
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Sgues, The Robot Sguirrel
2, VIENE == VIEW E, LOCKING FROM FEAR
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Squee, The Hobot Squirrel

&, VIEWS; VIEW F =-- STEERING COLIRD
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Squee, The Robot Squirrel

3. MECHANIGAL PARTS LIST

Wheels, rubber tired, L" disseter

Fromt dreive axle, 37 length

Hellow metal steering post, 5% long, 3/8" disaeter, fastened to  square
T of metal to hold axle of drive wheel

Spasing blocks and washers for bearlmgs

“Eyw tubes® enclosing photosells, 1" diezeter, 3" long

Bottom platfors, alumies sheet, 94" z 3" = ' thiak

Top platfors, slunizus sheet, 1% x 5% x L/B" thick

Sogap, in two halwes, shaped like two lonpitudinsl ers of & hollew
poar, LE" long x L*® wide x 1 3/L" deep, :ﬁh miun:l:;;:- haad bes

Sprocket gears

Worm gesrs

Rear axle for 2 wheels, fdlisg, 5% long

Cempound slip ring emabling 5 electrical sozmections bitween stesring post
nod sbpesls

Yokes to hold moters te chassis or solusn

brass strip freming, LAA® or 1/18% tntok, 3,0 or 3 wide

gollars, broshes, pivces of plastic, loops, nuts, bolts, eta.

Metal sheet, 20" x 5%, for nest, that will trip "foot™ switeh

Tesnis ball, for socop, that will tpip "tengus™ ewitoh



Sgues, The Eabot Sguirrel

b, ELECTRICAL PARTS LIST

Ay SUER
I:_.ﬁ El. Part Idemtifis l.taEEI ﬁEE!!& Iﬁﬂ“ Eﬂ-tlg!
Tabes L GurS, miniature pentode 2, V3, v, vT
. 1 13aT7, siniature twin triode ™
. 2 1P, photosells Tl, V&
. 1 SenE, relay, 5 seoond thermal delay =] ¥a
Tube Bockets Iy T pia, for 5
. - & 2 pla, for LZATT and &C5T
b . 2 3 pia, speolal for photooullas
Resistors F 5000 chm, varisble
" 2 100,000 obm, variable
® 2 50,000 chs, & watt, sarbon
* 1 ﬂ.-l-l? segobe, & watt, carbon
i 5 1 megokm, § watt, oarbom
= 2 10 megobm, § watt, oarbom
= 2 Lo megolm, § watt, sarbon
. 1 35 obm, sbout § watt; & wire wound in
series with the 5057 filamemt) soting
as & voltage dropping resictor for 4
& wolt tube in & L2 volt systes
gapacitors L 0,1 microfurad, 200 volt
L] 2 L mlorofursd, 150 volw :
Relays L BooO okm, Blgas type LF, plate oirouit KL to KT
relays, SFDT
" 2 12 volt ooll IFDT Kll, ¥12
- & 12 volt ecil, 135 ok, LFDT (for exsmpls, K1, X2, K3, X, §9, K10
“lare, A 10881}
Batterien 2 W-T=h, Willard, & battery, & volt, wet,
sulpiurlo sedd, in series
L 2 xxhS, surgess, STH wolt, redic B battery,
in series
Bwitehes 1 DPFST toggle switoh (asin power swltoh) 51
aonneoks Beth A and B batteries to the
alroult simaltsnsously)
n 3 5PST topgle switch (socop, drive, and &, 85, &b
steoring, motor ahut=off switohen) -
" % 5F5T miorc switoh, normally open |ssoop 82, 53, 57
limit ewitohes and "tongue™ switeh)
. 1 twe metal slags nounted on oprings, il
drapging en floor
Motors 3 Delso or John Oster, 28 volt motors, serlies
wounid, geared head, operated at 12 volts
{Deloo no. S0595E51) e2
B FEST § 0, MUTS
Lamp 1 Elass tube colled, gae=filled, no per=

sintenge of
Transformer 1 115 wole AR ®o S000 wolt AC transformer
Flashlight 1 Flashlight using 2 dry sell, size D battories
- |-
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Ggquee, The Robot Squirrel

5. MAIN CIRCUIT PARTE LIST

Mndm“

Reversing relay for driw motor
Extra EL contasts .

Reversdng relay for jecop moter
AC oF D0 == right eye

A or DG =- left eye

AG only == right eye

AD oBly == left eye

Hevarslng relay for steoring =motor

"Bome-on=nest" progria relay
"yrrive-at-nest® relay
I == laft aye

I -- right eye

Main power switol

Beooep epen-limlt swltch
Booop elose=Limit switah
pOrive motor switoh
Steering motor switah
Sooop motor swltoh
"rnp,guu' wwhtah

"Foot” switoh

Sgoop motor

MWetar waa, AFEAture

Mator ..., Fleld

Blght photosell, LPLL

Lafe photosell, LPLL

mlght column smplifier, SAES
Left column ssplifier, SAKS
Chussles seoond amplifier, L2ATT
Right shassis amplifier, SAKS
Left chassis smplifier;
Thermal delay relay, ¢

Steering motor

- |4 =



Sques, The Bobet Sguirrel

&, CIECUITS == A, DRIVE MOTOR, CONTROL, EIC.
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Sques, The Bobot Squirrel

$, CIRCUITE == B, SCOOF CONTROL
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Sques, The Rebot Sguirrel

&, CERCDIZS =— C. COLUMM AMPLIFIER, RIOHT BYE
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Zquee, The Hobot Squirrel

6. CIREUITE == E. COLIMN AMFLIFIER, LEFT EYE
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Squee, The Robot Squirrel

$. CLECUITS == @, STEERING MOTOR CONTROL
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2 Willard HT6 Wet Batteries in series

2 Burgess TAT dry batteries

=

Soeo0

LT &

L
in serles

g1
Toggle

Bwitoh

&, CIRCUITS = 1. CIRCUIT FOR WEST LIGHT
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Sguew, The Bobot Squirrel

6. CIRCUITE -- E. MAIN POWER SWITCH
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Sauee, The Robot Sguirrel
T+ OFERATIRG INGTRICTIONS

Meke the room rather dark, with so Bright sources or reflections of light, Plase
the nest light and transformer in & somwenient place, and put the nest metal plate
i fromt of the nest light: furn on the nest Llight, Place s tempis Ball on the
fleor, in n eonwenlent place, and get nssistance rom the auwdiemc e to kold the
flashlight abowve Lkt, ready &0 shine the light on Sques"s photogella,

¥ake sure that the three motor switohes of Sguee, ﬂ.;, 535 Sﬁ, nre off,

Turn on the nsin power switah 51, and wnit for the tubes o wWars up.

Turn the golusm verisble reslstors and the shassls warisble resfistors until the
plote relays respond properly to the nest and out light sources, teking inte
sggsunt the lewel of light in the room, 3%

Turn on the three motor switches, in the srguenos: Bagop motor, drive acter,
steering motar,

Ef the soocp 1# olésed, comnect the foot smltoh probes so that the ssoop will
open, snd Squee will be conditicned to hunt first for nuts,

=S

Page 11, note +li  Bought from asperite go,, 561 Brosdwny, New York

Fage 11, note *2; Bought from Imstrusent Assooistes, Oreat Neek, L.I., N.¥.

Page 15, oote 3 Io this process of sdjustmemt, the followlng sweary of feformstlan

will be useful;

; o j.!.'m-:.L!hu Which m-,::v;m-
colima, right eye Bk AL and D¢ light, right eye
Golumn, left eye | ] AC mpd DO light, left eye
Chassls, right eye 1] AD Mght enly, right sye
Chnaele, Left oye K7 AC light only, left eye

Turn the verinble resistor clockwise to make the plate rolay wmergloe,
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