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Introduction

Miles Sullivan, 89, lives in Kalamazoo, Michigan. The father of three, grandfather of nine and, as of
last year, a great grandfather, he is known for his invention of the bobbing bird - the bird that sits on
the edge of a glass of water and perpetually bobs for water using no energy source. Miles worked for
Bell Laboratories in Murray Hill, New Jersey for 35 years, his work yielding more than a dozen
patents. He is still active, helping resolve computer problems for his friends and family, as well as
fixing plumbing and electricity problems at the family cottage in Paw Paw, Michigan.
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Fact Sheet

Born Miles V. Sullivan in 1917; Winona, Minnesota

Served In World War Il, U.S. Navy, Lieutenant

Ph.D. from Purdue University

Married in 1948 to Evelyn

Inventor

Holder of numerous patents

Settled in Summit, New Jersey

Worked for 35 years at Bell Telephone Laboratories in Murray Hill, New Jersey
Three children: Douglas: lawyer, Executive Vice President — Michaels Stores, Inc., Dallas,
Texas; Anne: musician, teacher, Wheaton, lllinois; Daughter: Jane, Social Director
Riverside Place, Midland, Michigan

Widowed in 2004

Currently residing in Kalamazoo, Michigan




All T could think

about was how
itchy the
electrodes on my
temples had

become. But I
couldn’t let my
mind linger there
too long, because the physicists had
an uncanny way of tracing my eye
movements when [ lapsed into a
daydream. I was a test subject —
officially. Unofficially, I was a 16-
year old trying to earn college money
at my father’s laboratories.

Surrounded by musty books,
disheveled papers, test tubes and,
bulky components, 1 spent my school
vacations enduring glued-on
electrodes, refrigerator temperatures
in the computer rooms and talking
computers that had years to go before
the warmth of a human voice would
be programmed into them.

Just one of the many Ph.D.
inventor-scientists at Bell Labs in
Murray Hill, NJ, my father’s
credentials were fairly ordinary in that
setting. But, he was far from an
ordinary man and far from an ordinary
father. As much as he loved pure
science — the pride of every true
scientist — he loved his family more.

Patience came easily to my father,
and he never seemed to tire of his
three children’s unscientific minds.

“But, how does this work, Dad,”
was our perpetual theme. His answers
were thematic too.

The sensor filament inside the
toaster says to the release mechanism:
“Our toast looks just crusty enough to
eject now.”

The soap says to the grease on your
hands: “You’re history!”

The battery’s positive charge says
to the negative:  “Potentially, we
could make a complete circuit.”

The answers usually launched my
brain into battle — the enthusiasm for
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gaining new  information  was
tempered by a growing unease that
most of our household appliances
were  struggling with  multiple
personalities. It could be laser beams,
computer chips, the little bobbing bird
that made my father internationally
famous, or just the dial on a washing
machine — in the end, they all
assumed human personalities.

Difficulties can inspire humor and
creativity — my father, Miles Sullivan,
is proof of that. In central Minnesota
of the early 1920’s warmth and easy
living were as common as, well, down
jackets in Florida. I'm not sure if
thoughts of this sort ever crossed my
father’s mind though. Whatever
provided a challenge and whatever
could be invented, or even reinvented,
made him smile.

After his father died, a small one-
room Winona store front - a tiny
general store, complete with sewing
supplies, food, gum and comic books
— doubled as living quarters for my
father, his brother and their mother. A
small curtain near the back of the
store did its best to partition off the
boys’ bed from the rest of the
cramped store.

With limited heat and no hot water
for bathing at home, my father and his
brother were star struck by the
luxuries offered at the local YMCA.
By day their needs were well-served
at the Y, but during cold Minnesota
nights, nothing could prevent snow
from blowing through the store’s
cracked walls, randomly accumulating
by the beds.

By the end of high school it was
apparent that his mind was capable of
great things, but a lack of money
stubbornly blocked my father's
college aspirations. = Months after
graduation, an accidental meeting
with a former math teacher settled the
issue.

“Dodging college, Miles?” the
teacher queried.

Disappointment was
both of their faces.

“College is only a dream at this
point,” my  father  responded,
mirroring his teacher's frustration.

“You need to be — you must be — in
college Miles. I will get you there.”

Single-handedly arranging a full
scholarship to Wabash College,
covering tuition, room and board, and
even a steady job, the teacher couldn’t
have foreseen the additional degrees,
a master’s and Ph.D. from Purdue
University.

With the ink on his undergraduate
diploma barely dry, my father was
drafted into World War II service —
his main residence, The Naval
Research Laboratory in Washington,
D.C.

A four-year stint as a licutenant in
the Navy sparked ideas for several
patents. As the war was drawing to a
close, his partially finished
assignment was to reduce the telltale
bubble trails left by torpedoes; the
trails worried the Allies because they
gave the enemy advance warning of
an impending attack. His emotions a
mix of intrigue and trepidation, he
would occasionally stand on a
platform in the middle of Chesapeake
Bay taking notes while comrades
launched torpedoes directly under his
feet.

What does one do after returning
from a war? A Purdue University
Ph.D. partially in hand, my father
married my mother, a graduate

written on

student in English literature. Their
non-traditional ~ honeymoon  was
peppered  with  job  interviews

stretching from the east coast back to
their roots in the midwest.

Bell Labs in Murray Hill, NJ
quickly hired my father as a member
of their semiconductor technology
team. He soon acquired a series of



patents, including photo-mask
lithography systems used in computer
chip circuitry. He also developed new
contacts that allowed energy to flow
away from solar panels and into
energy-consuming machines. These
contacts are still widely used in
communications systems as well as
experimental projects like the Mars
TOVers.

Facts tumbled out of my father’s
brain like salt from a loosely-capped
shaker. He must have been born with
an extra curiosity gene, because his
fascination with life permeated
everything he touched. Except
clothes. He was, and still is, a type of
black hole in the fashion world. But
my mother gracefully filled this
problematic void. Presenting him to
the world each day in passably
matching navys or blacks, she got his
ties tied, tuck-ins tucked in, and
button-downs buttoned down.

Pursued by lawyers and marketers
attempting to partner with him in
business, my father stubbornly refused
to stray too far from his love of pure
science. During an interview soon
after he gained the bobbing bird
patent, an Associated Press reporter
quoted him as saying, “My heart is
not in business; my field is science.”

But, he also liked having fun. In
1946 he patented the little toy bird
that seems to bob endlessly for water
without an apparent energy source.
He called the little toy, “the drinking
bird,” and probably didn't dream that
it would eventually be considered for
advancing water irrigation systems in
the Middle East, using the sun as its
only energy source.

During a 1965 interview, he told
reporters that although millions of the
little birds had been sold, he never
intended to make marketing a priority.
Business took a back seat to just about
everything my father held close to his
heart.

Albert Einstein’s encounter with the
bird was reported in a 1964 Time
Magazine story. After several days of
theorizing about what propelled the
little bird, the great physicist's
attempts at unraveling the bird's secret
proved futile.

At one point, Einstein believed he
had the perpetual motion puzzle
solved. His explanation was based on
the assumption that gas in a tube
within the bird alternately condensed
and vaporized to shift weight, but he
soon realized he had hit a flaw in his
reasoning. Admitting defeat but
remaining a purist, he refused to take
apart the little bird in order to find a
solution.

Talk of the puzzling toy continued.
A reporter from This Week magazine
wrote, “... the bird has fascinated and
fooled scientists for years. A friend of
mine ... had been to a big dinner and
sat near President Herbert Hoover,
and was delighted to hear him
discussing the little bird. Mr. Hoover
said that he, as an engineer, had
thought a lot about it and finally
guessed the secret. Was Mr. Hoover
right, 1 asked. Nope — not even
close!”

In 1949 a Washington Post reporter
said that the drinking bird was the top
entertainment feature in the House
and Senate. Miles Sullivan hadn't yet
set foot on Capitol Hill, but the little
bird's feet had.

With the inside scoop on the bird's
mechanics ingrained in our brains —
and our egos — my brother, sister and I
used to explain to our science teachers
the details Finstein had missed. It was
our brief moment of glory in the
science spotlight, except for our run-
ins with some of the lab-coated,
bifocaled physicists at the
laboratories. These colorful characters
always struck us as an equal mix of
kind, scary and quirky.

It was easy to see why my father fit
in so well at the labs. It was a place

where the building's passkey appeared
to be: “above all else, let’s never be
routine — if it’s new and different,
let’s develop it, and let’s revel in it.”

He’s 86 now. He’s still a mix of
contentment and discontent that he
can’t reinvent everything he comes in
contact with.

When toaster filaments converse
about degrees of crustiness — and they
do — my father is still listening in,
taking notes, dreaming up a newer,
better, and more chatty toaster.



The Bobbing Bird
(a/k/a The Dipping Bird, The Drinking Bird, The Dunking Bird)

Construction and materials

A drinking bird consists of two glass bulbs, joined by a tube (the bird's neck). The tube extends nearly all
the way into the bottom bulb but does not extend into the top. The space inside is typically filled with
coloured dichloromethane (also known as methylene chloride).

Air is removed from the apparatus, so the space inside the body is filled by dichloromethane vapour.
The upper bulb has a "beak" attached, which along with the head, is covered in a felt like material. The
bird is typically decorated with paper eyes, a blue top hat (plastic) and a single green tail feather. The
whole setup is pivoted on a variable point on the neck.

Physical and chemical principles

The drinking bird is an interesting exhibition of several physical laws and is therefore a staple of basic
chemistry and physics education. These include:

e The combined gas law, which establishes an inverse relationship between temperature and
pressure exerted by a gas in a constant volume.

e The ideal gas law, which establishes an inverse relationship between number of gas particles and
pressure in a constant volume.

e The Maxwell-Boltzmann distribution, which establishes that molecules in a given space at a given
temperature vary in energy level, and therefore can exist in multiple phases (solid/liquid/gas) at a
single temperature.

e Heat of vaporization (or condensation), which establishes that substances absorb (give off) heat
when changing state at a constant temperature.

How it works

The drinking bird is basically a heat engine that exploits a temperature differential to convert heat energy
to kinetic energy and perform mechanical work. Like all heat engines, the drinking bird works through a
thermodynamic cycle. The initial state of the system is a bird with a wet head oriented vertically with an
initial oscillation on its pivot.



The cycle operates as follows:

The water evaporates from the head (Maxwell-Boltzmann distribution)

Evaporation lowers the temperature of the glass head (heat of vaporization)

The temperature drop causes some of the dichloromethane vapour in the head to condense

The lower temperature and condensation together cause the pressure to drop in the head

(ideal gas law)

The pressure differential between the head and base causes the liquid to be pushed up from

the base.

6. As liquid flows into the head, the bird becomes top heavy and tips over during its
oscillations.

7.  When the bird tips over, the bottom end of the neck tube rises above the surface of the
liquid.

8. A bubble of vapour rises up the tube through this gap, displacing liquid as it goes

9. Liquid flows back to the bottom bulb, and vapour pressure equalizes between the top and
bottom bulbs

10. The weight of the liquid in the bottom bulb restores the bird to its vertical position

hwnh =

o

If a glass of water is placed so that the beak dips into it on its descent, the bird will continue to absorb
water and the cycle will continue as long as there is enough water in the glass to keep the head wet.
However, the bird will continue to dip even without a source of water, as long as the head is wet, or as
long as a temperature differential is maintained between the head and body. This differential can be
generated without evaporative cooling in the head -- for instance, a heat source directed at the bottom
bulb will create a pressure differential between top and bottom that will drive the engine. The ultimate
source of energy is heat in the surrounding environment -- the toy is not a perpetual motion machine.

The drinking bird in popular culture

Due to the brilliance of the harmony of scientific precision that allows it to function, and its totally
hypnotic, captivating, mesmerising bobbing up and down, the bird was an instant hit upon its creation
and achieved near iconic status. It has even "cameoed" in the American TV show The Simpsons, in the
episodes "Brother Can You Spare Two Dimes?" and "King-Size Homer". In the former episode, the
drinking bird is used by Homer's half-brother Herb Powell as an example of a great invention. In the
latter episode, Homer uses the drinking bird to operate the Y key (for "yes") on his work-at-home
computer that controlled the necessary venting of gas for the nuclear power plant. Unfortunately, Homer
neglects to check on the bird and it falls over, creating a critical situation in the area under Homer's
control. A drinking bird also appears in the 1951 Merrie Melodies cartoon "Putty Tat Trouble". Tweety
Pie spies one "drinking" from a glass and, mistaking it for a real bird, asks if he can join it. Tweety
mistakes the toy's bobbing motion for a nod of assent and joins it, imitating its back-and-forth movement
exactly. Shortly, Sam, another cat who is fighting with Sylvester over Tweety, swallows the drinking bird
by mistake, and his body then uncontrollably mimics the same bobbing motion.

Source: http://en.wikipedia.org/wiki/Drinking_bird



Newspaper/Magazine Articles

ER’'S MAGAZINE
September 1964—Page 48

EINSTEIN: AN INTIMATE MEMOIR

My brother once guve the Professor a teicky
toy. A litlle bird atood on the edge of & bowl of

water and kept dunking its head snd ralsing it

from the water, aa if In perpatual rection. Eln-
stein gat and weiched it in delight, trying to de-
duce the principle that made [t work. He coulén’t.

Tue next morning he came down from hiy

room snd eaic, “I thought about that kird for &
long time when | went to bed, and it must work
this way .. " He began g long explanation, bused
on the assumption that ges in & tube within the
-bird slternately condansed and vaporized to shift
weight. Ther he stopped when he hit & flaw In
his reasoning, suying, “No, I guess that's net {t,”
He pursued various theories for several days,
untit T suggested that we take the toy apart 2o see
how it did work. The quick expression of disap-
provel on bis face told me be did not agree with
this firsctical approsch. He never did work ‘out
the. solution.

Horper's Magoring, September 196}

WASHINGTON POST
February 14, 1947

Perpelusi Motion?

Washington, Feb. 14 (#)-Repre-
jentative Joe MHendricks has the
daradest thingamajlg ou his desk.

It has been the No. 1 entertain-
ment feature on Capitei Hill this
week, House and Senate notwlth.
standing. }

It 4s & bird of sorts, of gliss and
coltop, 3 inches long. It sils alop|
s water glass, leisuraly bobling
about and rutining his besk into the
water, 45 sparrews do (n the Iront
yard bird Dbath-—except that it
never stops.

At jeast it hasn't stepped in three

TIME MAGAZINE
September 4, 1964—Page 50

~ PEOPLE

o

There is nothing mere endearing to the
less-than-great than to hear the human
foibies of the unguestioned grest. Og
thai acore, Albert Einstein wos one of
the mest endearing greats of all, And in
this month’s Harper's, Dr. Thomas Lee
Bucky, son of Einstein's friend, Physi-
cian Gusiav Bucky, fondly passes on
somwe more of those myriad foibles. The
professor read Emily Post for laughs,
thowtght ehess “unproductive.” played &
mediocre violin, feli two baths a week
were sullicient. and pever once dis
pluyed "jealousy, vanity, bitigrness, ane
ger, tesentiment or personal ambition,”
But most endearing of all, the noge
parcil theorist couldn't figure out those
scragply toy birds that dip in ard out of
& bowl of water in perpetual motion.
He spent several days trying to Jope it
out, hut never found the answer. Re.
assuring, isa't it?

FA L Se TIME, SEPTEMDER 4, 1944

THIS WEEK MAGAZINE
November 25, 1962

*The bird has fascinated end fooled

days, #0d it was bobbing sboul al‘
the hume of the inventor. Lieut.
BMilsn Bullivap, of the Naval Re-
search Laboratory here for .siX
ynonths before he gave it to Hen
Idrieks,

1ty wirtight: glags tummy has &
bollow glass tube down the cen
ter and s pariially flled wilh
waler. Hendricks's secretary, Har:
iold Beire, cxupiains a perfuvt pal
ance, the flow of water through Ihe
jube and the weiness of dryness
of the birds yellow.coltopfilled
Cmill “has something to do’ with tne
‘cohlinual hobbing.

scientists for yesrs. A fricnd of mine once
told me that be had been (o 2 big dinner
- and sat near President Herbert Hoover and

was delighted to hear him discussing the
tittle bird. Mr. Hoover said Uit he, a3 au
engisesr, had thought g lot sbout it, and
had finally guessed the secre.” :

“Was Mr. Hoover right?” [ asked.

“Nope — not even close”

“What is the secret then?”

THIY WELF Magaiine / Mawashar 25, 1967

TIME MAGAZINE
September 18, 1964—FPage 22-24

Putzling Guazler

Sir:  Knowing that Albert Einstein could
not  figure out those “sragply  lov
birds that dip in and oul of a iof
water in perpetual motion™ [Sept. d]
won't make us gverage intelleers feel any
betier unless we ourieives know the caus.
ative faclors ltvolved. So come on,

vad a little sunshine by lelting us in on
the secret.
: James M. SmiTh
New York City
P Had Einstein gripped the putdling bird
of iy pinmage, the anvwer mught have
been clear. The bird's hottom ir attnully
a sealed bulb comiginiag ethyl ether {or 2
zimilar volatiie Nouid): the bird's heod is
@ amalier bulb, with a tube conneciing
hegd to tail. To siart the bird dunking, it

EOR pasTH

is only necewsary fo wei the fiead of the
bird in its upright position. The cooling
aclion, caused by the waler's evaporating,
condénses the vapar withia . the heud,
ereating a tlight vaceum. The ethyl ether
lguld then pushes up through tie tube
and imto the heod, cousing the bird fo
duck doewmward, When the jube in the
tail bulb wrizes clear of the lguid, the
vacium is broken, and the figuid in the
head flows back into the goil, thus righting

the bird —Ep.
lw-i, SEPTRMBER 18, 1904

-




January 17, 1965

Portrait of a Bobbing Bird—and its Creator

Toy Sold Well, but

Summit inventor passed Up Profit for Science

By ALBERT M. SKFA

Dr. Miles Sullivan of Luro.
mit, creator of the bobbing
hird, never fully capitalized
on his invention. though mi- .
'liotts of thti!hluy! were sold
while the Bow-gxpired fatent
‘was in force, .
. To most, the fascinaiion of
“the birds iz how they are able,’
Swithout any obvious source of
powet, to duck thelr hills in*
-and out of water for hour after -
hour whéa piaced on the rim
ol a glass,

'whose theory Hlativity 1§
‘understandab® oniv 10 & few,
‘was reporied to hava 'Qﬁ_“'
‘batfled by the hoh olythe
ise m @n-
Tes™ are concealed by the ex.
‘terior, He was in good com-
pady. Most people are il
baiTled by tha bebbing birds.
Some M companies were in
the bobbing bird business at
one iime. Dr, Sullivan BayE

{ects that he could have made
fuch more monéy from g

“InvenGon I te Wad desired 19

 devoty fall Ve to it for 4
while. “My heart is not in
business,” he explalns. My

“Hield is science T
“Dr_ Suliivan 15 3 member of g
the  semicodductor deviea |
technology départment at peyy |

S
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Saturday Review

Jone 3, 1967 35¢

NEW WATERBIRD
FOR EGYPT:
A ROBOT SHADOOF
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SCIENCE & HU MANITY
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A ROBOT SHADOOF

HEN the present United States”
Ambassador t0 Egypl. Floherd \

Nilte, Teft Bis Conmesontt Tanie |
to take ‘;E bis vew diplmitc post 3 |

g e sk g, e T o |
session & toy bird with a ced heads
o el e Gyl g .

Cmind Obce

set within appropriste distance of an
adevuately fifled plass, this reechanical
crabwe occnpies s thme exchosivety
in wetting its boak, leaning back, ‘wet-
tirlg #ts beak leanmg back, snd wettug
its beak again

The Ambassador told me he would
put the bird oo top of his desh in Hhe
Embassy and attach 3 ope-word abel:
shadoot

He said everybody in Egypt would |
get the 0/6%Ige SAUDSHAIEly trpon | see |
Vo T e hp ko the watw. |

Thoee who are wdapmbiar wilh the —°
shadbof, 18 Mot aucient and pricaitive
water-Ltting device in Egypt (shown m
Fetion T the crawine at the Jelt), mav
réad Ui meaning of the “drinKing brd™
tov in = olowing FReEAFCE F2ofTIP.
report. Hather  enficipate thet -
fevpretadon, 1 thall use this mimductory
space to eaphain why 1 gave the cady
model of the bird tha! 1 had to Ambas-
sador Noite

Certainly 1 acted under no dhwion
about the Siate Department’s cagerress
to take science serioutly 25 a foree in
foreign policy. Sdenmce Attactew e
scattrred in U S, Ewmbassees around the
globe {among them is one in Cebo),
but Secretary of State Desn Fusk has
potstediy left vnblled the science aFairs
divectorslip of the department o Wash
ington, the one place in Amerlean diplo.
mucy where global effectiveness can be

Fesancy ov AMESICS

New Wareammn ror Forer:
A RomoT SHADOOF
By Joiwm Lear 49

Tae Rzsancn FeonTiss
By Richord B. Murrme 5]

i
-
£
§ Mowe Prosisous oF InErir Mymooe
; By Joseph D. Coopar 56

49

13
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J Richmond Times.Dispatch, Sun.[Feb. 11,1979~

inventors’ Let
[hemselves Go

Bi The Asancinted Presa
why doesn's scmebody inven!
1acget that would, .,

On lnventers
Day Articles using
the same picture,
but telling various
stories appeared in
ma2ny papers in-
cluding:

Chicago
San Diego
Milwaukee
Celumbus
Blaghaniton

Strondsburg

San Juap

Some of the titles:
PATENTLY
PROLIFIC

FERPETUAL
INVENTOR

SOME TRACK
HECORD

PLENTY OF
PATENTS

BELI
INVENTOR

BELL BRAIN-
BUILDS
BAFFLING
BOBBING BIRDS

Fill in the blank yoursell. it's
National Inventors Day and
time to let your imagination
wande:.

Inzadvancecoi1oday sceicbre-
tion of American ingenuity, The
Asanclated Press azked a ran-
GO Cross.s of people
whal inventlons they wouid like
o sea and why

The answers ranged lrom the
praciizal — “‘ap sutoratle
floer-mepper’’ — {o the

philosophical — ""a machine (o
eliminale groed

Karen Dirgman, 24, of Des

Moines, lowa

of the best sup
came [fom Brept
Omaha, Neb, w
oid and in the {!

like 1o have sams

penchi thal w tewhat you
teli 1 to write,” he said.

Also from Srent. A car tha:
can be foldes up very small o

ke patking easier.”

el 2t —— —— y y ’ ‘..H:r b erenhoin

The Bird Is His Too
Scientists and engineers at Bell Laboratories &t Murray
Hill, N.J., have been issued an average of a patent a day
formorethan30years. Thelistincludes thetransistor and
thesilicen solarcell. Oneof the scientists, Miles Sullivan,
has keptrightonbeingcreativeon nisown time Credited
with several patents on see-through phato masks usec in
the manufacture of integrated circuits, Sullivan also in-
vented the ""drinking bird,” a toy that appears touvse &
perpetual motion scheme and has been a fixture in novel-
ty store windows for years.
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This was my concern and responsibility and the subject of
many patents during my last 20 to 30 years at BTL. Tt is
also the subject that I taught for 2 years.  DAD

Why Chip Firms

Want US. to Let

. develop the BUV and has

SVG Go to Dutch o b 53 mmy 2
: sales of chip-making tools baserd on it.

lkon and Canou are not members; they

By Dow Craux and GLENN STMPsoN - are warking on a separate BUV profect with

Staff Reporters of THE Wars §TaEsy Touseac
_ Btcnny!m saveral ajor U.S. electron
ic3 companies try parlance 5. have tradition-
ally used lenses to focus beams of light
for tracing patterns of transistors on silt-
con wafers, The new. EUV systems com-
bine lasers with mirrors to draw much
smaller lines, Where today's high-end
chips have elrcutts with & width of about
130 panometers—or hillionths of a
meter~EUV technology 1s expected to
strink eircuitry to as small as 10 navoine-
ters, or ene-elghteenth of that size, sald
Chuck Gwyn, program director of KUV
LLC, the consortium working on deveiop-

Doy for wakmg computer chips fros g |
3 s

mhr.?gﬂgn hands. Now, execullves from some of

the same companies are alarmed that a new geri-

I.;qr.
‘ oy
Emmi@b‘mmmmmwm
|

(‘mmr. chalrman of Lutei Corp.: “The of
L’i.‘lﬂ. o O Corp. M?-e
3 Mr. (rove wo szeroiged L the fate of

Papken Der Torosslan, 8VG's chairman
end chief executive, I8 o stranger o geopoli
ties. An Armenlan born tn Turkey and raised
in Syria, he spearheaded the s el
with Perkin-Elmer more than a X
eiting both business reasons and a desire to
preserve U8, competitiveness.

Now his motivations are mainly finan-
clal. 8VC yesterday reported that first
quarter pet income declined 47% to $6.1
million, or 17 cents g share, *rom $11.E
million, or 35 cemts a share, a year eadier.
Revenue rose ouly siightly, to $206.8 mil-
Lion from $204.5 million.

“They mean well, but they are wisin
formed,” Mr. Der Terossian said of the
deal's eritics. “They are going to cause me
togo "

mmagn ldminmrm yesterday
seemed trying to buy Spokesoen
Insisted (hat & gevesmpent group callad e
Connittee on Forelgn Invesonent in the
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U.S. Patent Office; Registration # 2,402.463; June 18, 1946;
Novelty Device

June 18, 1946. M. V. SULLIVAN 2,402,463

NOVELTY DEVICE

Filed Aug. 6, 1945

Jruemtor
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Patented June 18, 1946
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'UNITED STATES PATENT OFFICE

2,402,463
NOVELTY DEVICE

Miles V.-Sullivan, Wuhlnmn,l).c.,uslnor by
mesne assignments, of one-half to William

Clay

Application August 6, 1945, Serlalho. 509,114
(CL 46—124)

6 Claims.

1

This invention relates to a power device useful
in actuating amusement and advertising devices
and the like. .

Power devices usually require considerable at-
tention or expenditure of fuel or electricity for
their operation whereas this invention appears to
the casual observer to be an example of perpetual
motion. Actually, this device requires no atten-
tion and requires no fuel in the ordinary sense,
as its operation may be effected by atmospheric
phenomena associated with ambient air. The
power, therefore, is created by the inherent char-
acteristics of this invention, and the principle
may be utilized for supplying power to various
articles or devices where movement of the whole
device or parts thereof is desired.

Specifically this device is shown as adapted to s
bird form that rotates about a support and dips
in and out of a container of water, which oper-
ation is effected by evaporative cooling in com-
mon ambient air, arranged in such manner as to
maintain a temperature differential of the parts.

The entire hollow structure is shaped into a
bird form with two divided spaces arranged so
that the head and body may be maintained as
cool and warm portions respectively. An elon-
gated hollow member, in the form of a tube, ex-
tends from the boundary of the head at the point
of juncture with the body to an appropriate dis-
tance into the interior of the body. A beak,
attached to the head, is maintained in a wetted
state by constant dipping into a dish of water
with each oscillation of the device. This beak
may be formed of separate wicking material that
extends over the head or it may be formed as a
part of the head structure and surfaced with
an absorbent medium, or the surface of the beak
and head may be granulated so as to serve as
8 wick and thus maintain the head in a wetted
state.

Evaporative cooling will then maintain the
head at & temperature lower than that of the
ambient air depending on the relative humidity.
The body of the bird, being not subject to evapo-
rative cooling but having a relatively large area
exposed to the ambient air will be maintained
approximately at the temperature of the ambient
air, Thus a temperature differential will be
maintained between the two parts and the device
will operate as described.

With the above and such other objects in view,
as may hereinafter more fully appear, the inven-
tion consists of the novel construction, combina~
tion and arrangement of parts, as will be here-
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2
the accompanying drawing, wherein are
embodiments of this invention, but it is to
understood that changes, variations and modifi-
cations may be resorted to which fall within the
scope of the invention, as claimed.

In the drawing:

Figure 1 is a vertical sectional view of a device
constructed according to an embodiment of this
invention.

Pilgure 2 is a sectional view taken on the line
2—2 of Figure i.

Figure 3 is a fragmentary side elevation of the
head or beak of the device.

Referring to the drawing the numeral I8 desig-
nates generally a hollow body which, in the pres-
ent instance, is formed in the configuration of
the body of a bird, which includes a neck portion
i1, having a hollow head (2 extending therefrom
and a beak (3. The body 10 has extending
lengthwise therein a tube (4 which terminates at
its rear or lower end at a point within the body
10, and suitably spaced from the rear end thereof
50 as to be positioned below the level of a pool of
liquid 16 at the beginning of each cycle of oper-
ation. The tube 14 terminates at its upper or
forward end at the entrance to the head 12 and
is firmly sealed, as at {6 as shown in Figure 1,
in the neck 11 in such manner as to provide the
only means by which the interior of the head 12
may communicate with the body 10.

The interior of the body 10 and the head 12 is
initially substantially evacuated of air and is
charged with a quantity of vaporizing medium in
excess of the amount necessary to maintain vapor
saturation at normal room temperatures. The
vaporizing medium may be any suitable fluid
which will readily vaporize and condense at ordi-
nary room temperatures and within reasonable
working pressures, such as ether, alcohol, carbon
tetrachloride or chloroform.

The body 10 is also charged with a pool of
Hquid 16 of a kind that does not materially affect
the vapor pressure of the vaporizing medium and
in sufficient quantity to effect a seal at the bot-
tom of the tube |4 between the head and the
body- during the initial cycle of operation and
to effect the desired change of balance of the
device throughout the operating cycle.

The head being the cool end of the device
will have a lower vapor pressure than the body
10, so that this pressure differential effects move-
ment of the liquid 16 from the body I0 to the
head 12,

The body 10 is rockably supported on a pair of

g§

inafter more fully described, and illustrated in 68 laterally extending trunnions 17 carried by plates
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{8 which are fixed to the outer side of the body
i0, in any suitable manner such as by adhesive
or the like, and the trunnions (7 are so positioned
relative to the length of the body and head that
" the Hquid forced upwardly into the head 12 by
the vapor pressure in body 10 will over-balance
the body and cause the same to rock downwardly
to substantially the dotted line position shown
in Figure 1.

The body 10 is rockably supported on a pair
of bracket arms 19 including a pair of horizontal
- arms 20 having vertical arms 21 extending from
the outer ends thereof and the vertical arms 21
are formed af their upper ends with arcuate
saddles 22 within which the trunnions I7 are
adapted to rockably engage.

The arms: 20 have secured to the inner ends
thereof vertical supporting bars 23 which are
formed at their upper ends with hooks 24 for
engagement over the upper end or rim of a liquid
receptacle 25.

The vertical bars 24 are also connected to-
gether by = horizontal connecting bar 26. The
receptacle 25 is adapted to have a cooling medium
in the form of lquid, such as water or the like,
disposed therein which is at a level, as indicated
at 21, so that when the bird rocks downwardly
the beak I3 will dip into the water or liquid. At
the time the beak 13 is immersed at least par-
tially in the liquid in the receptacle 25 the tube
14 is at an angle slightly above the horizontal,
as shown in dotted lines in Figure 1, so that the
seal between the tube 14 at the bottom thereof
and the liquid in body 10 will be broken and the
liquid in the head (2 can readily flow down-
wardly through the tube 14 back into the body
10 of the bird.

In order to assist in providing a Trelatively cool
head and beak, the outer surface of the head
and the beak may be coated with granular par-
ticles, as indicated at 28, so that the beak will
refain a substantial amount of the cooling me-
dium after the beak is raised to its uppermost
or full line position, shown in Figure 1.

It will be understood that, if desired, the beak
and head may be coated with a fabric which will
serve as & wick in order to retain sufficient mois-
ture fo provide for forming a temperature differ-
ential between the head and the body of the
device,

Normally the rear end of the body is main-
tained at substantial room temperature and the
head and the beak, which constitute the cool
end of the device, are maintained at a slightly
lower temperature than the room temperature
so that when the liquid is entirely disposed within
the body 10, the higher vapor pressure in the
vapor chamber 29 which is above the liquid 16
in body 10 will cause the liquid to flow upwardly
In?iethe head 12 and thus repeat the operating
cycle.

As the device is normally disposed at an angle
to the vertical, a small amount of liquid in the
head 12 will cause the device to rock downwardly
until the lower side of the neck 11 contacts the
Tim of the receptacle 25, at which time the beak
i3 1s immersed in the water and the liquid seal
at the lower end of tube (4 is broken.

The device may be made as an article of amuse- 70

4

ment or & power device, and the dévice will op-
erate through its condensing, vaporizing and
pressure differential cycles, the time between
each cycle being dependent on the temperature
differential between the warm and cool ends of
the device.

What I claim fs:

1. A power unit comprising a hollow elongated
body, & hollow member at one end of said body,

10 5 tube within said body and communicating at

one end with sald member, a volatile liquid in
sald body, vaporization of said liquid in said body
producing a pressure whereby a portion of said
liquid will be forced into said member, means

15 rockably supporting said body whereby the latter

will rock downwardly to position said tube at the
opposite end thereof at least partially out of the
liquid in said body whereby the liquid in said
member will gravitatingly flow through said tube

20 and back to said body, and means carried by

said member for effecting a temperature differ-
ential between said member and the opposite
end of said body.

2. A power unit, as set forth in claim 1, wherein

5 said last named means comprises moisture re-

taining means on the exterior of said member.

3. A power unit, as set forth in claim 1, where-
in said last named means comprises a fibrous
element carried by said member.

30 "4, A power unit as set forth in claim 1, wherein

said last named means comprises granular
means fixedly carried by said member.
5. A self-contained rocking toy comprising a

g5 Waler receptacle, water in said receptacle, a bird

simulating member, and means rockably mount-
ing sald member on said receptacle, said member
comprising a hollow elongated, substantislly
evacuated body, a hollow condensing member at

4o one end of said body, a tube within sald body

extending lengthwise thereof and communicat-
ing at one end with said condensing member,
and means carried by said condensing member
adapted to periodically contact the water in said

45 receptacle whereby to produce a temperature

differential between said condensing member and
said body.

6. A novelty device comprising a pair of hollow
members, a tube extending between, and com-

50 municating with, said members, said tube at one

end thereof extending into one of said members
and having a free end therein, means rockably
supporting said members, a weight carried by the
other member, means carried by said weight for

55 effecting a tempehature differential between said

members, and a volatile liquid normally disposed
in said one member, the free end of said tube
being normally immersed in said liquid, vaporiza-
tion of some of said liquid in said one member

¢o Producing a pressure on the remainder of the

liquid whereby a portion of said lquid will be
forced into the other member to thereby effect
downward rocking movement of said other mem-
ber to a degree whereby the free end of said tube

65 Will be at least partly out of the liquid in said

one member, and said tube will be inclined to
the horizontal to thereby provide for the gravity
flow of liquid from said other member to said

one member.
MILES V. SULLIVAN.
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