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Preface

The Department of Phyciology of Faculty of Medicine, Univercity of
Colombo wage ectabliched in 1570 at the time of inception of the Colombo
Medical School. There were varioue types of equipment in the department
that were utilized for teaching, practical, recearch and maintenance
purpocec. The department retaine a few 'antique' inctrumente uged for
phyciological experimentg in the previoug century. Some of them are quite
“elegent” and are markedly differant from what we cee foday.

Our efforte in making a Phygciology muceum in the department wera aimed
at collating all thege remaining iteme and pregetving them for the future
generatione. We have a emall collection at present on which we hope to
expand to achieve the dream of a grand Phyciology Mugceum.

Thig booklet containe information gathered through 4 literature cearch of
booke and webcite baced data. We have tried to cearch for a detailed hictory
on each of thege ingttumente and included it wherever pocgible. For come of
the equipment included in thic booklet, we have algo included the inferagting
facte that are relevant fo the equipment co that the reader will get a broad
underctanding on thege itemsg and their applicability. Since we could nof find
a cignificant amount of publiched maferial, on thece equipment we had fo
tely on both commercial and academic webeitec o find out further defaile.

Thic ic the firet etep of the phyciology muceum project, which we are eagatly
looking forward to expand in the coming yeare and with the future
genarationg of phyciologicte. We invite our readere to provide ue with more
information fo expand thig booklet. We alco gratefully request you to donate
any anfique equipment relevant to physiology possecsed by you co that it will
enhance our collection.
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pldis Slide Projector

The slide prajector in our museum is a product of Aldis Bros. Ltd. in England.,
It has a motor of 200~250 volts and the lamp’s maximum rating is 1o0owatts.




Aldis Slide Prajector

Slide projector

A bief History of
Slide Projectors

A clide projector i an opto-mechanical device to view photographic clides. Slide projectore
were common in the 1950¢ and 1960¢ ac a form of entertainment; family membere and
friende would gather to view clidechows. Thete are many types of projectore which uce
varioue mechanieme to focug the image;

carousel clide projectore (includes fray-ctyle projectors)
dual elide projectore

large format clide projectors

overhead projectore

cingle clide projectore (manual form)

viewer clide projectore

clide cube projectore

cfereo clide projectors (projecte two clides simultaneously with different polarizationg;
clides appear ag three-dimengional with polarizing glagses)

The following account on the development of clide projectore will give you an idea on how
different optione were added fo the projectore.

1937-1940

108901947

1947-1951

1947-1956

10511956

1952-1955

Kodaglide projector- thic wag the 1et 2" x 2" clide projector which wag
top loaded one at a time, "gravity fed" with lever.

Kodaglide model 1-Thic had a smaller footptint and wag cide-loaded,
new ¢lide puched one in gate out the other cide.

Kodaglide projector, model 1a- Thig created a brighter, charper image
ucing 150 watt lamp, compared to 100 watt in older models. Firet heat
abeorbing glace for francparency protection wae introduced in thic
model.

Kodaclide projector, macter model- Wag degigned for large lectute halle
and auditoriume. It wag the firet projector with extra bright 500 watt fo
1000 watt lampe. It congicted of a wide range of lengeg (5 - 11 inches)
and a powetful fan for maximum cooling.

Kodaclide metit projector- Thie adopted eatlier clide feeding principle
and ingerted ¢lides one by one from the top.

Kodaclide highlux iii projector- Thic wag cimilar to merit projector
except, an 'extra bright' 300 watt lamp, compared with 150 watt in
ctandard kodagclide. There wag alco a bace blower fan for increaced
cooling.
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1954-195%

105€-1062

195€-1960

19590-1962

1961-1966

1964

1964-1972

1967-1969

1969-1971

Kodaglide cignet 500, modele 1, 2 and 2f-Thic wae brighter with a
500 watt lamp. It concicted of three waye of changing clidee (drop
through, puch through, magazine changer). It wag aleo the firet
projector with a remote control and filmetrip projection. A new receiver
bin wag introduced for ctacking projected clideg in original order.

Kodak cavaleade projector, modele 500, 510, 500c and 52Qc- Thie
infroduced the firet sfraight fray and the firet timer (automatic viewing
of clide from tray). There wae a push button control from remote or
manual rotation of hand wheel on cide and a built-in movable pointer to
cilhouette arrow on the cereen.

Kodak 500 projector- Thic wag the mogt portabla projector with a celf-
contained carry cage and weighing lege than O Ibs. It introduced two
optiong; a readymatic changer (36 clidec) in ctacke and a mefal
magazine (30 clidec) for ctoring and chowing,

Kodak cavalcade repeating projector, model 54.0- Thig wag the came
a¢ cavaleade projectore above, but designed for continuoug play of 40
clideg in cfraight tray, targeting retail ctores, conventiong, efe. [t wae
aleo the firet compatible projector with eynchronized cound programe
from tape recordere.

Kodak carougel projector, model 550- Thic projector had the firet
round tray ("caroucel") with €1 clidec per tray. There wag a low lamp
cefting ewitch with 500 watt lamp and a remote control (forward,
revercoe and focug).

Kodak carougel models - With thie Germany begine manufactuting 50
Hz projectore (ctuttgart) with profeccional modele that were nof
matketed in USA.

Kodak carousel €00 projector- Thie wag more reliable and reduced in
cize (12 Ib.) It aleo had the firet diccolve control capable (7-pin
connector introduced).

Kodak ektagraphic clide projector- Thic wag the first profecgional unit
for higher-end market (non-'coneumer' models). There wae clide
regictration with precigion conttolled chutter control for multi-projector
chows.

Kodak ektagraphic projector, modele af, e and b- Thic wag the firet
aufofocue projector with featuree mixed acrose models for different
market neede.
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1971-19¥4

1972191

19751954

1979-19¥4

1979-1954

191

19€1-2004

1992-2004

1994-2004

Kodak ektagraphic projector, modele -2, b2, -2, af-3- Containg
current engineering activitiee fo make more robust autofocus override
for remote operation from 500 watt to 300 watt. They introduced an
automatic dark cereen when no clide ic projected.

Kodak caroucel h modele, 600h, 650h, 750h... €50h- Thece
introduced 300 watt vercion with clower epeed fan regulted in quieter
operafion.

Kodak ektagraphic projector, ~ model af-2k, af -1- Thic wae the firet
©0hz ektagraphic projector.

Kodak ektagraphic projector, model b-2at. Thic model introduced the
firet automatic ewitching for voltage and frequency.

Kodak ektagraphic projector, model ¢-av 1020, 1030, 2000,
2080, 2050- These wera the firet German-made projector that wag
coldin USA.

Kodak carougel projector, madele 4000, 4200, 5200, 5400...
E600- Theee contained the firet built-in ecreen viewer (caroucel) and
the firet built-in room light outlet (caroucel).

Kodak ektagraphic iii projectors, models e plug, a, amt, ate, br, abr
19€6 "np" vercione of carougel and ektagraphic It hag the firet
polycarbonate houging, the firet celf-confained with a removable lamp
module (door attached).

Kodak ektapro projectore, modele 320, 3000 ... 9020- Thigc wae
the firet re-2 32 computer compatible with random accese of elideg in
a tray, built-in diccolve and metal houging.

Kodak ektalite projectore, madele 1000, 1500, 2000, international
vercione of 19905-2004 There were new looke for caroucel and
ektagraphic with updafed houging decigne.



Edridge-green Bead box

This simple instrument was used
for festing colorblindness.
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Edridge—Green
Bead box

The pracedure

Thie wag invented in the late 10th - Early 20th century and uced for testing colorblindnece.
[t wag firet manufactured by Dec Edridge-Groen and Frederick William in 1591 London,
England.

The Edridge Green Bead box ig a varniched wooden cage with a hinged lid and fwo body
cectiong. The upper cection had four compartmente and a trap-door bage. Thie wag covered
by a cardboard top with four holes for red, yellow, green and blue, through which beads of the
appropriate colot could be dropped. The lower gection wag a pull-out drawer by which the
beade could be reftievad. A pair of fweezere wag provided for the precice gelaction of the
beads.

The Edridge-Green color perception bead test uged to determine diachroism and trichroism
using 21 colored beads. The cubject ic acked to uce a pair of fweezere fo place the emall
colored beade in the holeg in the top tray marked red, green, yellow and blue. The beadg are
of different colore and huee and the originale would may have been marked; R for red P for
pink, DB for dark brown, B for brown, Y for Yellow , YW for yellowich white, CY canary
yellow, GY for greenich yellow, A for amber, C for citron, Y G for yellowich green, PG for
pale green, G for green, LB for light blue, SB for clate blue, PB for peacock blue, U for
ultramatine, PP for pale pink, DP for dark pink, W for white and T for trangparent.

When finighed the beads in each drawer were examined and any itregularity in the pattern
noted. The pattern of itregularitiec wag diagnoctic of the type of color blindnags.



Frost's Artificial Eye

What we have in our museun is a model of the eye which
could probably have been used to feach the anatomy of
the eye and telated physiolagical mechanists.




Frost's arfificial eye - 03—

The hisfory William Adame Froet (1€53-1985), an Englich ophthalmologict, invented thic 'artificial
oye' to teach medical etudente about defecte in vigion. The glace lencee on the wooden etand
can be placed to show chor-cightedness, long-cightednece, and astigmatiems.

Attificial eyec like thie one were aleo uced to give ctudente practice ucing an
ophthalmogcope, ¢o they would be able to diagnose eye complaints.

The Frost's artificial eye, London, England,
1870-1885(Science Museum, London)



Holmgren's Wool Test Box

This box is used to test for color blindness, in which the subject matches
variously colored skeins of wool.

This fest is also known as ‘Professor Holmgren's Test for Color Blindness'
and Holmgren—Thompson Wool Test for olor Blindness®




Holmgren's waol fest box

Holmgren's Wool
Test Holmgren-—
Thomson wool

Holmgren’s waol
box

Thic test wae used by phygiciane and laymen, primaily for the detection of color-blind
employeag of railway and chipping linec. The cubject wag acked to match the worctede
(emooth woolen yarn/cloth) with the tect wool. If he choce the wrong colore inctead of the
properly-matched colore, the subject wag eaid to be color blind. For example, with the Pink
Tect woreted, if the cubject choge blue or violet, the eubject would be termed red-blind. If he
choge green or gray, the cubject wag caid to be green-blind.

Much of the succese of the Holmgren-Thomeon fect can be atiributed to the cimplicity and
pottability of ite decign. Thic tect tepregente one of the eatliest exampleg of a phygiological
tect uced on a large group of people.

The tect box we have in our mugeum ig comewhat different from the common degcriptions.
The wool ekeing in our box do not have any Iabele on them.

The box manufactured by the American Optical Company, Southbridge, Penneylvania in
1900 had 4.0 wool ckeing of cize 1xwxh; 27 x 12 x 4 em. They were marked ac green
IIAII; Pul‘ple IIBII; red IICII.

The test kit congicted of three tect woretede and forty match and confucion woretede. Each
wool ckein hag a brace plate with 4 number marking "1", "2" "3" etc., with 2 moveable bracg
dice to cover the number.



Holmgren's waol fest box
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The History of the
fest

Alaric Fithiof Holmgren (1€31-1597), the inventor of the above fect, wae a Swedich
phygiologict who made hie reputation by studying the retina'c electrical recponge to light.
Early in hie career, Holmgren ctudied under Herman von Helmholtz and Emil DuBoie-
Reymond. Holmgren'e original test wae directly inspited by a well-publicized railway
accident at Lagerlunda, Sweden, in 1€76. Holmgren cugpected that the engineer of the
train cuffered from color-blindnese and he cet out to tect thie heory by examining 266
employees of the Uppeala-Gabole line. Ac he sucpected, thitteen of these employees were
found to be color blind. Holmgren's tect quickly ectabliched itcelf ag a cyctematic, reliable
way of defecting color blindnege in railway and chipping employeac. In 1577 he publiched
Om férgblindheten i dece forhallande till jernvéigetrafiken och ejovicendet (coon afterwarde
iccued in Englich ac Color Blindnese in ite relation to Accidente by Rail and Sea). Hie
tecting mathods were cimilarly desctibed in Englich by Charles Roberte in 1€°€1.

The original Holmgren tect of 179 wag the firet cuccaceful attempt to etandardize the
detection of color-blindness. Seebeck and Wilson had made a cimilar attempt in the 150'e
but their efforte were ignored and forgotten (Boring, 194-2). Holmgren baged hig tect on the
Young-Helmholtz theory of color perception which ctated that there were three ete of color
patceiving elementg in the retina. According to the theory, a defact in one of theca alemants
caused a variant of color-blindnese. Holmgren degigned the fect to tequite matching, rather
than naming of colore. The original teet wae more cumbereome than the kit uced later; it had
over 160 woole: 3 toct colore, and 20 match and confugion colore (¥ chades each).

Dr. William Thomeon deviced hic tect under cimilar circumetances. In 1579 the American
government commiggioned Thomeon to device a color-blind tect for railway and chipping
employeec. Thomeon worked to cimplify Holmgren's method co that a "non-profecgional®
could conduct the tecting and tranemit the reculte to an expett for interpretation. In a cariec
of variationg to Holmgren'e fest, Thomeon reduced the number of matching colore, and
numbered the woretede.



Hygrometer Whir’ing

Hygrometers are instruments used for measuring relafive humidity,
This is a traditional hand-held hygromefer.




Hygrometer Whirling

Measuring
humidity
and its uses

The histary

Hygrometere are uged in greenhouges, industrial epaces, caunae, humidore, mugeums,
recidential cettinge to aid humidity control (foo low humidity damagee human ekin and
body, while too high humidity favore growth of mildew and dust mite), and in meteorology.
There are ceveral methode uged for meaguting humidity. A cimple form of a hygrometer
(peychrometer) congicte of two thermometers, one with a dry bulb and the other with a bulb
that ic kept wet to meacure wet-bulb temperature. Hair curvature ic another old method of
meacuting humidity. Modern electronic devices use femperature of condencation, changes
in electrical recictance, and changee in electrical capacitance to meacure humidity
changes.

What we have in our depatfment mugeum ig a traditional hand-held hygrometer. In thig
peychrometer, thete are two thermometere, one with g dry-bulb and the other with a wet-
bulb. Evaporation from the wet bulb lowere the temperature, o that the wet-bulb
thermometer usually chowe a lower temperature than that of the dry-bulb thermometer.
Relative humidity ie computed from the ambient temperature a¢ chown by the dry-bulb
thermomater and the difference in femperaturee ac¢ chown by the wet-bulb and dry-bulb
thermometere. Relative humidity can aleo be determined by locating the intercaction of the
wet-bulb and dry-bulb temperatures on a peychrometric chart.

One of the most precice types of wet-dry bulb peychrometer (Acemann peychrometer) was
invented in the late 19th century by Adolph Richard ABmann (1€45-191%). In thie
device, each thermometer ie cuepended within a vertical tube of poliched metal, and that
tube i¢ in furn cugpended within a cecond metal tube of clightly larger diameter; thece
double tubeg cerve to icolate the thermometere from radiant heating. Air i¢ drawn through
the tubec with a fan that ic driven by a clockwork mechaniem to encure a congictent epeed.
Other typee of hygrometers frequently uce a human or animal hait under tencion. The
traditional folk art device known ag a "weather houce" worke on thie ptinciple. In order to cee
changes that oceur over time, ceveral hygrometere record the value of humidity on a piece of
graduated paper co that the values can be read off the chart.

Latect developmente include electronic hygrometer in which Dewpoint i¢ the temperature at
which a eample of moict ait (or any other water vapor) at constant precsure reaches water
vapor eaturation. At thie caturation temparature, further cooling reculte in condencation of
wafer. "Cooled mitror dewpoint hygrometers" are the mogt precice inctrumente guailable.
Modern ingtrumente uge electronic meang of recording the information. The fwo most
common electronic gencore are capacitive or recistive.



Light Mictoscape

The microscope is an instrument used for viewing objects that are oo small o be seen easily
by the naked eye.

The light micrascope in the museum was used with a lamp as the light soutce for magnification.
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Histary of the

Microscope

The eatliect cimple microgcope wae merely 3 tube with a plate for the object af one end and,
at the other, 4 lene which gave a maghnification lece than ten diametets - fen timeg the actual
cize. Thege excited general wonder when uged fo view fleag or tiny creeping thinge and co
were dubbed "flea glacges."

The invention of mictoscopes i¢ related to the invention of lengec and feleccopes.

Circa 1I000AD -

Circa 1254 -

1590 -

1609 -

1665 -

1674 -

The firet vicion aid wag invented (inventor unknown) called a reading
ctone which wage a glace ephere that magnified when laid on top of
teading materiale.

Italian, Salvino D' Armate invented the firet wearable eye glacces.

Two Dutch eye glace makere, Zacchariae Janeeen and hie con Hane
Jangeen, expetimented with multiple lengeg placed in a tube. The
Janccang obgerved that viewed objecte in front of the fube appeared
greatly enlarged, creating both the forerunner of the compound
microgcope and the telescope.

(Galileo, father of modern phygice and agtronomy, heard of thege
eatly experimente, worked out the principlec of lenseg, and made a
much better ingtrument with a focugcing device.

Englich phygicict, Robert Hooke looked at 3 cliver of cork through a
microgcope leng and noticed come "pores” or "celle" in it.

Anton van Leeuwenhoek of Holland built a cimple microscope with
only one lene fo examine blood, yeast, ingecte and many other tiny
objecte and he wag the firet percon to describe bacteria. He alco
invented new methods for grinding and poliching microccope lengee
that allowed for curvatureg providing magnificatione of up to 270
diametere, the bect available lencec af that time. He ic concidered ae
the father of microgcopy.

Robert Hooke, the Englich father of microscopy, re-confirmed Anton
van Leeuwenhoek's diccoveries of the existence of tiny living
organiemg in a drop of water. Hooke made a copy of Leeuwenhoek's
light microgcope and then improved upon hie design.
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1€" century

1€30

1572

1908

1032

Technical innovatione improved microscopee, making microccopy
popular among ccientigte. Lenges combining two typec of glase
teduced the "chromatic effect" -the dictutbing halog reculting from
differences in reftaction of light.

Jogeph Jackeon Licter reduces cpherical aberration or the "chromatic

effect" by chowing that ceveral weak lengeg uced together at certain
dictancec gave good maghnification without blurting the image. Thic
wag the prototype for the compound microgcope.

Etnct Abbe, then rageatch diractor of the Zaeice Optical Worke, wrote 4
mathematical formula called the "Abbe Sine Condition". Hie
formula provided calculationg that allowed for the maximum
recolution in microccopes possible.

Then ceveral European countriee began to manufacture fine optical
equipment but none finer than the marveloug insfrumente built by
the American, Charlee A. Spencer, and the indugtry he founded.
Precent day instrumente, changed but little, give magnificationg up
to 1250 diametere with ordinary light and up to 5000 with blue
light.

Richard Zgigmondy developed the ulita-microccope that could study
objecte bolow the wavelength of light. He won the Nobel Prize in
Chemietry in 1925.

Frite Zernike invented the phage-contrast microgcope that allowed for
the ctudy of colorlese and trancparent biological materiale for which
he won the Nobel Prize in Phygice in 1953.

materiale for which he won the Nobel Prize in Phycicein 1959,

1931

19¢1

- Ernet Rugka co-invented the electron microgcope for which he won

the Nobel Prize in Phygice in 19€6. An electron microgcope
depends on electrong rather than light fo view an object, electrong are
epeeded up in a vacuum until theit wavelength ic extremely chott,
only one hundred-thoucandth that of white light. Electron
microccopee make it poscible to view objecte ac emall ac the diameter
of an afom.

- Gerd Binnig and Heintich Rohter invented the ecanning tunneling

microccope that givee three-dimencional imageg of objecte down to
the atomic level. Binnig and Rohrer won the Nobel Prize in Phygice in
19% 6. The powerful seanning funneling microgcope i¢ the etrongost
microscope to date.



Metronome

A mefronome (metron = measure, nomos = regulaﬁng) is a device that produces a regulated
pulse which could be aural, visual of tactile. Metronome was a useful practice tool for musicians
that dafe back to the eatly 14th century and was used fo establish a steady fempo in the
petformance of music.

This mechanical metraname is used for the Harvard step fest.




Metranome

Mechanical
metronomes

A brief history

There are 3 variety of metronomeg ranging from cimple mechanical, electrical to complex
coftware metronomec.

Thic is the fype available in our mugeum and ic commonly uced for the Harvard Step tect.
Thie mechanical matronome ucag an adjustable weight on the end of an inverted pendulum
tod to control the tempo. The rate ic controlled by changing the pogition of the weight on the
pendulum. The weight i¢ clid up the pendulum rod to decreage tempo, or down to increace
tempo. Thie machaniem i¢ also known ac a double-weighted pendulum. Thete ic a cecond,
fixed weight on the other cide of the pendulum pivot, hidden in the mefronome cace. The
pendulum ewingge back and forth in tempo, while a mechaniem incide the metronome
produces 4 clicking cound with each oscillation.

According to Lynn Towneend White, Jr., Abbac Ibn Firnae ($10-§€7), made the earlioct
gttempt at creating come cort of metronome. The mechanical metronome wag invented by
Dietrich Nikolaug Winkel in Ameterdam in 1€12. Johann Milzel copied several of Winkel'e
congtruction ideas and received the patent for the portable mettonome in 1€16. Ludwig van
Beethoven wag the first notable composer to indicate gpecific mefronome markinge in hic

mugic, in 1517



Ophthalmascope

We have a Gowllands ophthalmascape in our museum.




Ophthalmascope

History of
OpshMﬁnoscope

Invented by Hermon Von Helmholtz in 1€51 the ophthimoscope revolutionized
ophthalmology. Prior to hig invention, ophthalmologicte could not view the pocterior section
of the eye and struggled to explain certain clagses of eye diceace. Soon after, seienticte cuch
a¢ Albert von Graefa in Berlin, Edward Jaeger in Vienna, and William Bowman in London,
ctarfed ucing it, and every look into the eye became a digcovery.

In 151, Helmholtz had publiched hie Bocchreibung einee Augen-Spiegele 2, which gave a
full account of the optical principles involved. He had demonsirated that there were 3
eccential elemente fo the working of an ophthalmogcope: a cource of illumination, a
reflecting cutface fo direct light toward the eye, and a meang of correcting an out-of-focug
image on the fundus.

In the beginning, the light cource wag a naked flickering candle, which wag later replaced by
the oil lamp and then the paraffin burning lamp. In 1€°€’5, William Dennett, a New York
ophthalmologict, demongtrated the firet ophthalmoccope that used an electric bulb. It wag
not a cuceece, mainly because of the unreliability and chort life of the bulb. Thomae Reid of
Glaggow, placed a bulb ingide the column of hig ingtrument, but he uged a prism inctead of 3
mitror fo project the light. Jamee McKenzie Davideon of Aberdeen, publiched an article in
the Lancet of January 1€°€6 chowing a diagram of an electtic ophthalmogcope. The thitd
electric ophthalmoccope wae decigned by Henry Juler of London which went info
production. Varioue modelg uging thie method became popular.



Perimeter

The perimetet measures the visual field fimifs.

The petimeter can also be used fo map out the blind spot.




Perimeter 22—

The Perimefer The perimater congicte of a metal quadrant rotatable about one end to produce a
hemigphete. The fixed end ic mounted on a ctand in front of a large black dice. At the center
of the dicc there i¢ a emall white dicc/mirror used ac a point of fixation. The quadrant ic
matked off in degrees to read the pogition of the rider. There i¢ an adjustable chin-tect on the
oppogcite cide for the patient to keep the eyec at an adjuctable leval. One eye i¢ tasted at one
time whila the other eye ie coverad.

Thic image ic a perimeter chart chowing normal vicual field; figures on the perimefer
indicate degrees of arc.
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Brief hi;fory on 1556 Von Graefe infroduced the concept of diagnoctic perimetty ucing a tangent
perimeiry ccreen.
1569 Hermann Aubert and Richard Féreter of Breclau developed an arc perimeter

for the practicing ophthalmologict; it wae popular and wag known ac the
Foretor perimeter (fop figure). Thie perimeter wae improved in newer
modele (bottom figure) and dominated the field for the next 15 yeare.

tangent screen

e

simple arc perimeter
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1571 de Wecker improved von Graefe'c tangent gereen by equipping it with a chin
tact and a ctand and marking it with concentric circleg, ctarting at 10°% a
celection of colored tect objecte were aleo offerad.

1572 Scherk developed a bowl perimeter to eliminate the dictracting background
that wae alwaye precent in an are perimeter.

1573 Brudenell Carter made a cimpler perimeter with an arc of only one
quadrant. He recommended uniformity in the plotting of vicual fielde,
which reeulted in univereal acceptance of a method of mapping of vicual
fields.

1552 Priestly Smith's developed an improved perimeter.




Spiromefter

The spitometet recards the amount of air and the rate of air that
is breathed in and ouf over a specified time.
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Some inferesting
facts about
spirometry

A brief history of
spirometry and
lung function

A kymograph (which meang 'wave writer') attached to the spirometer givee a graphical
repregentation of epatial pogition over time. [t bagically congicte of a revolving drum wrapped
with a cheet of paper on which a etylue movee back and forth recording perceived changes of
motion or prescure. The output produced by a epirometer i¢ called a kymograph trace. From
thie, vital capacity, tidal volume, respitatory rate and pulmonary ventilation can be
calculated.

P

STYIE

129-200 A.D. Galen hage done a volumetric expetiment on human ventilation. He
acked a boy breathe in and ouf of a bladder and found that the volume of
the gac wae unchanged after a period. Galen hag not done abeolute
meagurement of lung volumeg.

171g Jurin J. blew air into a bladder and meagured the volume of air in the
bladder by the principlee of Archimedes. Ho meacured 650 ml tidal
volume and maximal expiration of 3610 ml.

1749 Bernouilli D. deseribed a method of meaguting an expired volume.

17€< Goodwyn E. found that the vital capacity could reach ag much ag
4460 ml.

17983 Abernethy tried fo detarmine how far expited gacec had bean depleted of

oxygen. He meacured a vital capacity ac 3150 ml.
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Menzieg R. plunged a man into water in a hogehead up to hie chin and
meaguted the rice and fall of the level in the cylinder tound the chin.
With thic method of body plethysmography he determined the tidal
volume.

Pepye W.H. jun. found the tidal volume to be 270 ml by ucing two
mercury gacometere and one water gacometer.

Davy H. meagured hic own vital capacity a¢ 3110 mi, hic tidal volume
a¢ 210 ml with a gacometer and the regidual volume a¢ 590-600 ml
by a hydrogen dilution method.

Kentich E. uged 4 cimple 'Pulmometer' to ctudy ventilatory volumes in
diceage. An inverted bell jar ctanding in water, with entry af ite top
confrolled by a tap, and graduated in pinte down the cide.

Thrackrah C.T. describee a 'Pulmometer' eimilar to that of Kentich, but
air entere the glace jar from beneath.

Maddock, A.B. publichec in the Lancet a letter fo the editor about hie
"Pulmometer".

Vierordt publiched hie book 'Phygiologie des Athmenge mit beconderer
Riickeicht auf die Auscheidung der Kohleneiiure'. He did a very exact
determination of the volumettic paramefers. For hic expetimente he
uced an 'Expirator'.

Hutchingon, John publiches hic paper about hic water spitometer which
ie cfill uced today with little alteratione. Hutchineon recorded the vital
capacitiec of over 4000 percone with hie epirometer. He chowed the
linear relationchip of vital capacity to height.



Spiramefer -7~

1554 Wintrich developed a modified cpirometet, which wag
cimpler fo uce than the gpitometer of Hutchingon.
Winttich did an examination of about 4000 persone
with hie epitometer and concluded that 3 parametere
determine the vital capacity: body heights, weight and

age.
1559 Smith E. developed a pottable spirometer.
1566 Qalter added the kymograph fo the gpirometer fo

record time and the volume.

1€6% Bert P. introduces the total body plethysmography. He
precented hig ctudies to the 'Société de Biologje' under
the title 'Changement de precgion de I'ait dang un
poumon pendent le¢ deux fempe de I'acte regpiratoire’
['Alterationg of the pulmonary air preseute during the
fwo periode of recpiration']

Gad J. publiches a paper about the 'Pneumatograph’,
which additionally regictere the volume changec of the
thorax during recpiration.

. | g _-'-_-_'.:'. T
Bt 1879

1902 Brodie T.G. wae the firet ucing a dry bellow wedge
cpitometer, the precutcor of the efill today used Fleicch
gpiromater.

1904 Ticgot introduces 4 cloge-cireuit epirometer.

1929 Knipping H.W. introduces a ctandardized method for
gpiroergometty.

1959 Wright B.M. and McKerrow C.B. introduce the peak
flow mefer.

1969 DuBoic A.B. and van de Woectijne K.P. precente the

whole body plethysmograph on humane.

1974 Campbell ot al presente g cheap and light peak flow
mefer.



Stick Barometer

The batometet is the instrument used to measure ai pressure.

What we have in our department museum is a stick barometer
which was inifially made by Baird and Tatlock in about 1420~30.
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Inferesting facts
on the barometer

History and
evolvement of

different types of

The word barometer ic derived from the Greek word "barog", meaning weight, and the Creek
word "metron", meaning meagure.

The barometer utilize the principal of a vacuum to meagure the weight of the air. For a
cimple explanation of a vacuum, juet coneider your everyday uce of a etraw fo cip water.

In early 17th century ltaly, there were many ltalian scienticte independently working on the
principles of 4 vacuum and air preceure. The mercury barometer wag invented in 1643 by
Evangelicta Torricelli, a ctudent of Galileo, in Florence Italy. At firet it wae found, when
turning a glace tube full of mercury upgide down, that there was a vacuum at the top; then it
wag diccovered that the height of the mercury column varied elightly ac both ite altitude wae
changed and ac the weather changed.

Barometere made before 1650 are extremely cearce cince they were originally very crude
and were used by scienticte ac toole of diccovary. Later, the cimple plank with a tube attached
became the ctick barometer, with ite ornate cace work, engraved silvered-brass regjcter plate,
tube and cictern cover. Most of the barometere have evolved in Europe. Until about 17€0
barometere were cfill the precerve of seienticte and the wealthy, but they had started fo move
out of ltaly, up through France and into England. The [talian craftemen tegpongible for
making barometere, there were many from the northern towne of Venice and Milan, efill
famoug for their glage blowing abilitiee. They arrived in England in the late eighteenth
century.By 1750 wheel barometere were being made in France. Thece were come of the
firet wheel barometere and they eventually made their way to England, again with the notth
migrating talian craftemen, by about 1€00. So by 1€10 we had the two dial wheel, or
banjo barometer and the door ctick barometer. The 1€10 ctick barometer, however, did not
require any mechaniem, and the reading of the air preceure i¢ taken directly from the height
of the mercury in the fube, exactly ae it had been in 164.3. Over the next 40 yeare, the "2
dial € inch banjo" morphed into 3,4 and 5 dials, with 4", 6", 10", 12" and larger diameter
diale; the pediment changee from architectural to ewan neck, round fop and onion fop; and
the wood changes from mahogany to rocewood (which wag frequently inlaid with mother-of-
peat! or brage) to oak.
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America alco began to take an interect in the barometer, with patente being recorded ac eatly
a¢ {€45. One of the eatlieet recorde of interect in the barometer in America oceurred on
July 5,1776, when Thomag Jeffercon bought a barometer made in London, at Sparhawk's,
a emall antique chop in Philadelphia, which he happened to be vigiting.

By 1570, mercury barometere had virtually ceaged to be made, apart from the curious
Admiral Fitzroy Barometer, helped on the way out by the invention of the Aneroid
barometere, almoet 200 yeare to the day after Torricelli'e diccovery. In 1544, the firet
commercially viable aneroid barometer wae made by Lucien Vidie in France. [t compriged an
evacuated drum whoge minute expancione and contractione under preceure changee were
trancferted fo a needle moving over a dial.

'Aneroid' ic a Greek word meaning "without liquid" (i.e. no mercury). Therefore the aneroid
barometers, at once colved one of the major and many minor probleme ascociated with the
mereury barometer. They were portable, emall, inexpencgive, robust, and aceurate. Within
20 years of their introduction they had gpelt the end of the mercury barometer. Within 25
yeare aneroid barometere were being manufactured by the thousands, in both 4V2 and 7
inch diamefer, with a hanging ting on the fop. The larger onec frequently had a citcular hole
cut in the face co that the mechaniem could be viewed, and had twin curved thermometerg
below, in alcohol and mercury, reading in both Centigrade and Fahrenheit.



The Magnifying Glass

The magnifying glass is used to visualize minute objects which
are not seen by the naked eye.
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The Magnifying

Glass

The histary

Modern magnifying glaccec are double-convex lencee. When viewing objecte the light raye
are converged to the center of the leng, making the object look larger than it ic to the eye.
Each magnifying glace hag a focal length, which ic the digtance from the optical center of
the lenc to the point where the light raye converge. The focal length of any leng ic
determined by the radiug of the curve on the face of the lene.

Magnifying glaccee are now manufactured with many configuratione. The bagic
magnifying glace hag the glase attached to a handle, which may be made from almogt any
otiff material. Many different cizec are available form the small tound compact pocket
maghifying glaccee fo the large rectangular full-page magnifiere. Many have built-in
lighting eyeteme to allow the ucer fo cee objecte better.

The magnifying glace ic one of the oldest devices uged to improve cight. Higtoriang ceem to
agree that the Romang were the firet to diccover glace in the firet century AD. The Egyptiane
had diccovered an almoct clear cryctal, called obgidian that wag uced to view emall objecte
The Romang were probably looking through the glace and diccovered that the objecte looked
larger. They experimented with different chapec and found that glace that wag thicker af the
center and thinner on the outgide maghnified the object that wag being obgerved. They alco
diccovered that the cune raye could be concentrated cufficiently to ctart a fire. They called
thegce glacees “burning glacces”. Thege glacces were cimilar to the chape of lentilg, and o
the word “leng” comeg from the Latin word for lentil. The benefite of thege lengeg were not
appreciated until the 13th century, when ceienticte uged them to ctudy tiny ingecte. They
were then called “flea glacgec”.

Duting the 16th century, the firet primitive microccopes were invented uging mulfiple lenges
and ¢o 2 new industry wag born. Magnifying glacces continued to be uged for low levele of
maghification, when compared fo the magnification ability of the microccopec.



Thermometer

The thermameter in our museum is a Rotatherm product, which was used to measure
the raom femperature.
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Thermomefers

Histary of the
thermometer and
development of
femperature

Thermometers meagure femperature, by uging materiale that change in come way when
they are heated ot cooled. In a mercury or alcohol thermometer the liquid expandg ag it ie
heated and contracte when it ic cooled, co the length of the liquid column i¢ variee depending
on the temperature. Modern thermometere are calibrated in ctandard temperature unite cuch
a¢ Fahtenheit or Celgiug.

100

15641642

1612

16€6-1736

17011744

1€4%

1567

B.C. - Greeke made gimple inctrumente for meaguring temperature.

Galileo Galilei i¢ invented the 'modern thermometet' called an air
thermometer, in which a colored liquid wae driven down by the
expancion of air.

[talian phycician Santorio Santorio (15611636), adapted Galileo'e
device to meagure the body's change in temperature. He wag the fitet fo
puf a humerical ccale on the inefrument.

Gorman phygiciet Daniel Gabriel Fahrenheit invented the alcohol
thermometer in 1709 and the mercury thermometer in 1714. In
1724, he introduced the temperature scale that beare hie hame the
Fahrenheit Scale.

Qwedich Actronomer Andere Celeiue invented the Celeiue ccale which
wag aleo referred to ac the "centigrade" ccale. The torm "Coleiuc” wae
adopted in 194 by an international conference on weighte and
meagures.

Lord Kelvin invented the Kelvin ccale. He developed the idea of abgolute
toemperature, what ic called the "Second Law of Thermodynamice", and
developed the dynamical theory of heat.

Englich phygician, Sit Thomag Allbutt invented the firet medical
thermometer uged for taking the temperature of a petrson.
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Pioneeting biodynamicict and flight curgeon with the Luftwaffe,
Theodore Hanneg Benzinger invented the ear thermometer.

David Phillipe invented the infra-ted ear thermometet.

Menzieg R. plunged a man into water in a hogehead up to hic chin and
meagutred the tice and fall of the level in the eylinder tound the chin.
With thic method of body plethysmography he determined the tidal
volume.

Pepye W.H. jun. found the tidal volume fo be 270 ml by uging fwo
mercury gacometere and one wafer gacometer.

Davy H. meaguted hic own vital capacity a¢ 3110 ml, hig tidal volume
a¢ 210 ml with a gacometer and the recidual volume a¢ 590-600 ml
by a hydrogen dilution method.

Kentich E. uged a gimple 'Pulmometet' to study ventilatory volumeg in
diceace. An inverted bell jar standing in water, with enfry at ite fop
confrolled by a tap, and graduated in pinte down the cide.

Thrackrah C.T. deceribee a 'Pulmometer’ cimilar fo that of Kentich,
but air entere the glace jar from beneath.

Maddock, A.B. publicheg in the Lancet 3 lefter to the editor about hie
"Pulmometer".

Vierordt publiched hic book 'Phygiologie des Athmeng mit beconderer
Riickeicht quf die Auscheidung der Kohlengéiure'. He did 4 very exact
determination of the volumetric parametere. For hig expetimente he
uced an 'Expirator'.

Hutchingon, John publicheg hie paper about hie water epirometer which
ie ctill uced today with little alteratione. Hutchineon recorded the vital
capacitiec of over 4000 percong with hie epirometer. He chowed the
linear relationghip of vital capacity to height.
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linear relationchip of vital capacity to height.
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Wintrich developed a modified spirometer, which wae simpler to uce
than the cpirometer of Hutchingon. Wintrich did an examination of
about 4000 percone with hic cpitometer and concluded that 3
parametere defermine the vital capacity: body heighte, weight and age.

Smith E. developed a portable pirometer.

Qalter added the kymograph fo the spitometer to record time and the
volume.

Bert P. introducec the total body plethyemography. He precented hic
ctudiec to the 'Société de Biologie' under the title 'Changement de
presgion de I'ait dang un poumon pendent le¢ deux tempe de I'acte
recpiratoire' ['Alferatione of the pulmonary ait preseute duting the fwo

periode of tegpitation']

Gad J. publiches a paper about the 'Pneumatograph', which additionally
regictere the volume changee of the thorax during recpiration.

Brodie T.G. wag the firet using a dry bellow wedge epirometer, the
precureor of the efill today uced Fleicch epirometer.

Ticcot introduces a cloge-citeuit epitometer.
Knipping H.W. infroduces a standardized method for epiroargometty.
Wright B.M. and McKerrow C.B. infroduce the peak flow mefer.

DuBoic A.B. and van de Woestijne K.P. pregente the whole body
plethyemograph on humane.

Campbell ef al pregente a cheap and light peak flow meter.
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