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> ~be 'Ulnt\lerstt~ of <.tbtcago 

OFFICE OF THE DEAN 
ttbe Scbool ot .J5~ucatton 

OF THE COLLEGE OF EDUCATION 

October 24, 1918. 

My dear Mr. Jernegan: 

The President's office has asked for a 

statement of the war activities of' all members of our 

Faculty. Such activities include membership on 

national and state·' committees, participation in publi

cations• addresses, and other matters of this sort_. 

Please indicate below the activities with which you 

are associated or in which you have participated dur-

ing 

the 

seription please indicate the amoun~ belov;-:--

Amount (~~ 
Please give these items- immediate attention. 

Very truly yours, 

~/~ 
Dean 
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ttbe 1llni"erait~ of <tbtcago 
~be Scbool of J5{)ucation January 16, 19 20. 

OFFICE OF THE DIRECTOR 

My dear Professor Robertson: 

I enclose a statement in 

reply to your recent inquiry about public service 

rendered during the war. I will secure complete 

copies of the ·material here in question and file it 

with you shortly. 

Professor D. A. Robertson, 
Faculty Exchange. 

CHJ:K 

Very truly yours, 

~-~ 
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-ILY NEWS, 

NAVIGATION SCHOOL IS ACTIVE 
Shlppt:as Board Training New O:fB.

eer• to Man Merchant Ships. 
Fast as American shipyards are 

launching ships the United States ship
ping ·board is keeping up with them by 
!aunching officers for the ships. The free 
school of navigation at 72 West Adams 
street, which opened July 10. 1917, will 
on Sept. 14 have turned out and placed 
thirteen masters, twenty-four chief 
mates, seventy-three second mates and 

1-ghty third mates, all llcensed ·by the 
epartment of commerce. The Chicago 
•hool stands fifth among the twenty-

SEPTEMBER l 

three schools in the United States in 
number of officers graduated. 

Men eligible to enter are American 
citizens between the ages of 19 and 55 
who have had at least t!wo years' experi
ence on deck or bridge. A man can be 
transferred from any draft classification 
whatsover and placed in this service. 
The eleventh session begins Sept. 16 at 
9 a. m. The director is Dr. Oliver J. 
Lee of the University of Chicago. ;.....: 



LY NEWS. WEDNESDAY, SEPTEMBER 11 

rHJE HOME ON A VAJ 
BEDTIME STORIES. 
BY THORNTON W. BURGESS. 

l:TER IS REMINDED OF AN OLD 
FRIE~D. 

When Peter Rabbit reached the dear 
'd Brier Patch he had a lot to tell Mrs. 
eter. He was so full of all he had 
1arned about Short-Tail the Shrew that 



PUBLISHED WEEKLY BY THE UNITED ST A TES SHIPPING BOARD RECRUITING SERVICE 

VoL. 1 BOSTON, MASSACHUSETTS, NOVEMBER 30, 1918 

DR. LEE FA VO RITE_ 
WITH HIS STUDENTS 

Head of Recruiting Service N avi
gation School at Chicago Gets 
Results-Holds Navigator's 
License. 

Dr. Oliver J. Lee, director of the U. S. 
Shipping Board Free School of Navigation at 
72 West Adams street, Chicago, is an expert 
navigator. Though he has never sailed the 
seas, except as a passenger, Dr. Lee holds a 
master's lie nse, for unlimited tonnage, on 
any ~. 

Dr. Oliver J. Lee 

Dr. Lee belongs to the research facult! of 
Yerkes Observatory, and knows the bearmgs 
of every star in the heavens. He is thirty
seven years old, a graduate of the University 
of Chicago, and holds the degree of Doctor o.f 
Philosophy from that institution. The ui:1-

1 versity of Chicago loaned him to the Ship
ping Board Recruiting Service for the dura
tion of the emergency. 

In spite of Dr. Lee's titles, he is a "regular 
guy." His "boys," from the few nineteen 
year olds who have gone through his ~chool, 
to the lake skippers of twenty years expe
rience all take him in as one of themselves. 
Eve~y afternoon, after class, there is a line 

of his students waiting in the ante-room to 
his office for a chat with their instructor. 
They bring him their problems, which ran~e 
all the way from love affairs and mothers-m
law to finances and new uniforms. And in 
his desk drawer is an ever increasing pile 
of letters written from aboard ship telling 
how the new masters and mates of the mer
chant vessels are making out. 

No. ~o 



EVENING SCHOOLS TO 
RECEIVE APPRENTICES 

Director Downey of Boston Schools 
Extends Privileges to Boys In 
Training-Classes Three Nights 
Each Week. 

The School Commttee of the City of Bos-

The Flag-
The . Salty· Seas--

The Yankee Sailor 
By GEO 

Illustrated by John T. Mccutcheon 

I 

0 CE there was a boy brought ,.6.p in 
he cornbelt among trickling ditches 
Ued with rain water and that was 

why he onged for the tang and the salty 
savor of pen seas. 

Where do you find the boys reading Clark 
Russell and Captain Kidd and the good old 
yo-heave-yo yarns of American tars from the 

days of Paul Jones down to the New Bed· 
ford Clippers? Why, out on the prairies 
where all the horizons are dry and the only 
navigation is by skiff. 

From the time when I began to wrest 
money from an unwilling public I became 
a traveler, and every time I had a chance to 
travel I hurried to a sea coast and boarded 
a ship_ There is no s-q.bstitute for salt water. 
The Great Lakes are. extensive and moist. 
but beyond the curtain of water are no 
promises of romance and adventure, no 
strange cities, no lands that are foreign and 
mystical and heavy wit4 history. I traveled 
to Europe and out to China and Japan and 
through the West Indies, and once I went 
all the way around. In my pampered cruis
ings, year after year, I sa~nearly everything 
that I wanted to see ex ept the American 
flag. The American Me hant Marine did 
not exist except in the books at the library. 

Once a few Americans stood on the deck 
of a passenger boat headinf into one of the 
super-heated parts of India. !A. scattered ship-

Almost the best news of the war 
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1); B13 Commissioned di rectl.y: from civil life 

as Captain J rd11ance Department, (J .. .. A .. and assig11ed to 

duty as mili tar.v head of In strum en t Division ·of the 
I 

Abero.een P rovi110 'rounds, Aberdeen Yid .. At the time of 

co 1n11i ssion was acting under tne Civil ·· ervi ce as Civil 

executive head of this same o r gi ni zation since July 1st .. Aber.teen Capt Ord D 
Md., 

We are publishing this year series of papers on Adsorption of Gases by 

Charcoal carried on at the Gniversity before and durin~ avove service bv 
myself and in.Y stude11ts at request of tne Chemical ifarfare ~ ervice.. This 
work is tnat refe.rred to b_y \Hllikan, 2cience, So l."o, 19 B a11d separates will 
be sent to your office as tnese papers appear .. 

(including service chevrons), 
and any items of interest con
cerning your service, such as 
position of instructor in special 
subject, etc. At the request of the War Departnent other researches growing out of 

Proving Grour1d· 9roblellls are being carried on at present .. 
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PERI()]) I. 

Lectuxe:- Nerve Degeneration and Kerve Regeneration - Splitting 
and Crossing of Nerves. Physiological Union of 
Various Types of Nerves. 

Laboratory:- Ex:peril':rnnt 1. 

PERIOD II. 

Lecture:- Spinal Reflexes and Spinal Shock. 

Laboratorr:- Experiment 2. 

PERIOD III. 

Lecture:- Discussion of Reflexes as an aid in diagnosis.
Upper is lower. Heter Neurone Lesions.- Types of 
motor paralysis. 

Laboratory:- Demonstration: Experiments 3, 4, 5 and 6. · 

PERIOD IV. 

Lecture:- Cer~bral (motor) localization with lecture dem~nstra
tion of a decP-rAbrat~ rabbit and a 'igeon without 
cerebral hemispheres. 

Laboratorx:- Experim~nt 7. 

PERIOD V. 

Lecture:- Cerebral (sensory) localization ~ The central 
Nervous System and the Alimentary Tract. 

La.boratory:- Experiment B. 

PERIOD VI. 

Reserved for unfinished work, quiz, or conference. 
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PERIOD VII. 

Lecture:- The Physiology of the Cerebellum. 

Laboratorz:- Experiment 9. 

PERIOD VIII. 

Lecture: - The Physiology of the Brain Stem, with : .. ectur8 
demonstrations. 

PERIOD L"'{. 

Lecture:- ~he Physiology of t~e VII and XII Cranial Nerves 
with lecture demonstrations of animals showing 
lPsions of these nerves. 

Laoor~tory:- Experiment 10. 

PERIOD X. 

Lecturg:- Lesions of the optic, III, IV, V, VI and XI cranial 
nerves with a discussion of pupillary reflexes.-

laboratory;- Experiment 11. 

PERIOD XI. 

~eserved for unfinished work, quiz, or conference. 

PERIOD XII. 

Lecture:- Cerebral Circulation and the Formation of 
Cerebrospinal Fluid. 

Laboratory:- Experiment 12. 

PERIOD XIII. 

Lectu..re:- The Physiological Effects Resulting from Raised 
Intracranial PressurP. 

Laboratorx:- ~~eriment 13. 

• 
I 
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PERIOD XIV. 

Le~ture:- The Physiology of the Semicircular Canals. 

Laboratory:- Experiment 14. 

PERIOD AV. -----
Lecture:- The Functional Tests of the Vestibular Apparatus. 

Laborntory:- Experiment 15 as demonstration. 

PERIOD XVI~ 

Reserved for unfinished work, quiz, or conference. 

PERIOD XVII. 

Lect.ure :- The Physiology of HAaring and the Functional 
Tests of Hearing. 

Laboratory:- Experiment ln. 

PERIOD XVIII. 

Laboratory period covering experDilents 17,18,19 &nd 20. 

P."31'. I OD XIX • 

Laboratory period covering Pxperiments l?, 18, 19 and 20. 

PERIOTI XX. 

Lecture:- The Physiology of the cervical sympathetic with 
demonstration on cat of si~ns of paralysis of 
the cervical sympathetic. tE.xperiment 21 (1) ). 

Laboratory:- Z:xperiment 21 (2). 
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Exp. 1. Demonstration: Physiological nerve Degeneration • 
.Anatomical Union of lJerves does not constitute physiological 
continuity. 

Exp. 2. Stimulation of the Spinal lforve-roots; Spinal 
Shock. - Anaesthetize a dog with ether and insert a cannula into 
the trachea. Then turn the anirna.l and place it ventral side down 
on the operating board. Eake a median incision through the skin 
over the s,inous processes of the upper lumbar vertebral. Expose 
the laminae of the vertebrae by cutting down through the soft 
tissues along the spinous processes and scraping sideways over 
the vertebrae. Stop t:he bleeding from the cut muscles by p·J."'ess
ing wads of cotton soaked in warm salt solution against the cut 
surfaces. Cut through the laminae of the v~rt~bra~ with bone 
forceps and expose the spinal cord for about four inches. Press 
soft wax against the cut surfaces of the bones to sto:p the 
oozing of blood into the spinal canal. 

Strands of nerves will be found coming out of the cord and 
taking t~eir courses downward. On inspecting them closely the 
strands will be found to consist of two parts, the upper part 
being the posterior and the under part the anterior nerve-root. 
Carefully separate the parts of the strands on the same side of 
the cord and pass fin~ ligatures under two posterior nerve
roots. Tie one nerYe-root near the cord and cut it on the 
central side of the ligature; tie the other root further away 
from the cord and cut it on the peripheral side. 

l~ow give the animal only enough ether to keep it "half
narcosis." Stimulate the cut nerve roots with light tetanizing 
shocks and observe through which muscular responses can be evol
ved. ~ow find two anterior nerve-roots on the other lateral 
half of the cord and likewise ligate, out and stimulate them. 
The presence of sensory nerve fibres in the dura r.aater itself 
vn1ich extends along the nerve strands for a little way may give 
rise to a muscular response, if there is a spread of the stiln
ulating currGnt on to the dura. A stimulation of the d.ura mast 
be avoided. It could be obviated by stimulation of the nerve
roots inside of the sheaths of the cord. If this latter pro
cedure is followed, however, greater care must be exercised in 
handling the delicate nerve-roots. 

Now expose the cord at the fourtl1. dorsal segment. Arrange 
for a blood pressure tracing. Again elicit reflexes by stimu~· 
lation of the central end of a posterior root, Now transect 
cord at the fourth dorsal segment. Immediately after trana,i>~~· 
tion again stimulate central end of the posterior root. Are 
the reflex effects obtained? vTaat effect did the transection 
have on the general blood Pressure? Is there any relation 



r 



-5-

between the drop in general blood pressure and spinal shock? 

Exn. 3. Denonstration of a Dog with completely transected 
Spinal Cord. 

Exp. 4. Demonstration of a Dog with a hemisected Spinal Co~d • 

.Ex:p. 5. Demonstration of decerebrate rigidity. 

Exp. 6. Practical absence of shock in th~ lower animal s a nd 
j_n the young of mam.l!lals. 

Exp. 7. Stimulation of the Cortical Ector Areas in the 
Dog. - Have an inductorium set up with a single cell to deliver 
tetanizing shocks; connect a pair of fine, but not sharp-pointed, 
electrodes with the sAcondary. Etherize and insert a tracheal 
cannula in a dog. Then fasten the dog, belly do.w n , on a holder 
and put a large pad under the neck to support the head. Clip 
the hair over the scalp. Feel for the condyles of the lower jaw 
and lay a string taut between them across the top of the head; 
stretch another string between the outer canthi of the eyes; the 
crucial sulcus is just back of a line midwa' between the two 
~trings. Now make a medial incision through the skin down to 
the bone, and reflect the fl aps on either side. Detach as much 
of the temporal muscle from the bone as is necessary to get room 
for two trephine holes, the internal borders of which must not 
be less than 1/4 inch from the middle line so as to avoid wound
ing the longitudinal sinus. Carefully work the trephine through 
the skull, taking care not ·to press heavily on it at the last. 
Raise the two pieces of bone with forceps, connect the holes 
with bone-forceps and enlarge the opening as much as may be 
necessary to expose all ·tl1e motor areas. Press soft wax against 
the cut edge of the bone to stop bleeding. 

Now unbind the limos on the sid~ opposite to that on which 
the brain has been exposed. ·.At this stage the anaesthesia 
should be very light. Apply the stimula,ing electrodes succes
sively to the areas for the hind and fore limbs. Contractions 
of the corresponding groups of muscles will be seen if the 
narcosis is not too deep. Movements of the head, neck and 
0yelids r.w.y be called forth by stimulating the m:)tor areas for 
t~1ese regions. Stimulation in front of the cruc .;·11 sulcus may 
also cause great dilatation of the pupil, the iri :1 alr.1ost di~ 
ap~)earing. The dilatation takes place almost pror.1ptly, and is 
greatest on the side opposiJe, but the pupil on the same side is 
also widened. Even after section of both vago-sympathetics in 
the neck, a slow and slight dilatation, greatest perhaps on the 
sane side, may be caused by cortical stimulation 
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Repeat tho whole experiment if necessary on the opposite 
side of the brain. 

In the course of his observations the student will perhaps 
~avo the opportunity of seeing general epileptiform convulsions 
set up by thA localized excitation. They begin in the group of 
muscles represented in the portion of the brain directly stimu
lated. After the convulsions have been sufficiently studied, they 
should again be induced and the stil:'lulated motor area rapidly 
excised during their course. In some cases this will be followed 
by imm.ediate cessation of t~e spasms. 

Stimulation of the cerebellum. - On the same animal exp ose 
one side of the cereb~llum. Stimulate th~ cerebellum and observe 
what muscular movements are thus evoked. How do they differ from 
t ;.:..ose caused by stir.1Ulation of the cer~bral cortex? Explain. 

Exp. 8. Demonstration: Action of the vagi a nd splanchnics 
on the Stomach and Intestines. - The nervous Contz- ... 11 of the Colon. 

Demonstration: 
(1) Co:.:iplete removal of the c~rebell"Li.m in the 

pigeon. (Ir~nediate Effects). 

(2) Unilateral Renoval of the C~rebe~lum in the 
Rabbit. ( I1:"JL1edia te Effects). 

(3) Perr:1anent Effects (Do g ) following Unilateral 
lesions of cerebellum. 

(4) .Effects following Rewoval of t :ie I.~otor Cortex 
in the Dog. 

(5) Effects following t~e Reuoval of the Occipital 
Cortex in the Dog. 

(6) E.x:perL~enial Jacksonian Epil~psy. 

Exp. 10. Study .Q.f. .!.hQ. Physiology of . lli_ H;y:poglossal ~ 
Facial lJerves. 

Etherization and tracheotomy. 

1 • .L' o ·1ossal Herve. The operator makes a median skin 
1.ncision about 1 3 4 inches long over the junction of th~ 
t~1y-roid cartilage and hyoid bon~. After diss~cting through tl~e 
f a scia a longitudinal incision, parallel to the sYin incisions 
is r.aade through the mylt:>hyoid mus cl~ l/4 inch lat ,: ral to th"
median skin incision so a s to avoid a hemorrhage arising from 
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section of t he longitudinal vein which runs in th0 meaian line 
over the surface of the mylohyoid i~uscl~. Avoid G'J.. tting into the 
longitudinal fibres of the ge niohyoid which li0s b ~neath the 
riylohyoid muscle. On reflecting the mylohyoid laterally thP. 
large hypoglossal nerve will come into view. Isolate the nerve 
as far as possible towards its Axit from the cranial cavity and 
section it. Put a ligaturP o~ the peripheral end and stimulate 
with a tetanizing current: 

a) Towards which side does the tongue point? Towards which 
side is the concavity of the raphe directe~? What muscle is 
conc~rned in the protrusion of the tongue? What muscles are 
t~1rovm into action when the tongue is pulled backward and upward? 
-''on::n·ds whi c l1 side does the tip of tile tongue point? 

b)Isolate the other llypoglossal nerve and repeat the 
observations. Then stimulate both nerves simultaneously and note 
t~1e effect. 

2. Facial Lerve. Turn the dog on its side and, after cutting 
mvay :1air, make a sl(in incision about one inch long parallel wi t ::1 
the course of the facial nerve. Fe~l for the stylomastoid 
process and by means of scissors and probe dissect through tho 
dense fascia w3.1ich lies about the nerve and above the parotid gland .. 
isolate and ligate t ~1e nerve close to its exit from the 
~ -'vylomastoid fora.men and cut the nerve on the central side of the 
liga ture. Stimulate the peripheral end of the ne1ve or its 
individual branches with a weak tetanizing current and note the 
effect on t:1e muscles about the mouth, on the muscles about eye,. 
and 011 t 3.1e rimscles of tl1e ec r. Repeat observations on other 
f 9..cia.l nerve. 

Exp. 11. Demonstration: 
(1) Unilateral Section of Optic nerve. 
(2) Dog showing effects following section of 

III Cranial NervP-. 
(3) Dog s~1owj.ng :illffect s follovving section of 

VI Cr.anial Herve .. 
(4) Dog showing effects following section of 

XI Cranial lJerve. 

Exp. 12. Demonstration: 

the 

the 

Mechanical Factors . Influencing the Cerebrospinal 
Fluid .• 
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Exp. 13. De:monstrat ion: '::he follo·wing outline of this 
important experiment is given so that the class 
can follow more r eadily the various steps in the 
demonstration. 

A Study of ~ Effects .Qf. Increased Int~acranial 
Pressur0 .211 ~ Blood Pressure and the Respiration. 

Etllerization and tracheotomy. Arrange for a respiratory trac
ing. Arrange for a blood pressure tracing from the left femoral 
artery. I s olate carAfully both vagi and plac0 lifting ligatures 
under them. Turn the animal on its side and make a median in
cision through the skin fron the root of the snout to the great 
oc c i p ital protuberance. Reflect the temporal muscle from the 
ca lvarium. Expose the dura by taking out a circular piece of t. '_rn 
calvarium by means of a trephine. Remove the exposed dura. Screw 
i~to the trephine opening a metal cannula provided for that pur-
~ c s P.. Insert into the cannula a rubber stopper provided with a 
~ p iece. Connect one arm of the T tube through rubber tubing 

·\-: :i th a percolator. Connect the other arr.1 of the T tube ·with a 
1:1e:. ... cury r1anor.ieter. Fill the vvhole system through · 1~· j_e percolator 
wit~ physiological salt solution heated to body temperaturP. 
Arrange. tl18 manometer on the 1'lrum so that the z~ro -:'}ressures 
( :.1,:rterial e..nd intracranial) are taken from the same base line. 
,~.llow the flag tracing the intracranial pressure to VTri te a little 
in advance of the flag recording the arterial preenure. 

1) Take a nornal blood pressure and respiration tracing with 
t~e intracranial pressure at zero. 

2) Raise the intracranial pressure gradually until the in
tracranial pressure is slightly higher than the blood pressure. 

3) If the arterial pressure rises higher tb.an the intra
cranial pressur~ raise the percolator so that the intracranial 
pressure barely exceeds the arterial pressure. Determine how 
.!:~ 2- t;h you can raise t~.1e arterial pressure by this method. 

4) Lower the percolator and allow the intracranial pressure 
and arterial pressure to return to normal. Now, 

5) Bring about a sudden rise in the intracranial pressure by 
r a ising tl1e percolator rapidly to a point exceeding the blood 
pressure a.nd note the effect. 

6) Allow the blood pressure and the respiration to return to 
t ,-._e normal and repeat 2), 3), 4), and 5) after having sectioned 
boLh vagi. 
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7) Section spinal cord in upper thoracic region and repeat 
2) and 3) . 7~ 

Exp. 14. Study of the Effect of Stimulation of. 1hfl Vestibulai:> 
- Apparatus .Qf. 1hfl Dog. 

Et}J.erization and tracheotomy. Make an incision behind the 
ear over the most prominent part of the mastoid process which can 
be felt as a slight prominence just below the point where the 
linea nuchae superior turns forward towards tDe processus 
zygol:1aticus. Remove the musculature attached to and covering the 
mastoid process. A small trephine hole is made in the mastoid 
and the plug of bone removed exposing the spongy diploic bone. 
The latter can be re~oved with a currette or chisel if found 
necessary until the white, shining, hard otic bone is seen. The 
~orizontal and posterior semicircular canals lie under cover of 
the exposed capsule of the otic bone and are accessible to the 
various forms of sti~uli which will be employed. As soon as t~e 
eye reflexes have disappeared stimulat~ the semicircular as 
follows: 

1) Press a pointed piece of ice against the exposed otic 
bone. Note the deviation of the eyes. In what direction is t he 
nystagmus? Note whether or not the position of the head affects 
the deviation of the eyes or direction of the nystagmus when cold 
is applied to the otic bone {semicircular canals). 

2) Attach a piece of rubber tubing to a percolator bottle~ 
~ut a small cannula in the end of the rubber tubing. Fill t~e 
percolator with hot 0.9% NaCl solution. With dog's eyes in a 
nor:-.:ial position allo11--r a stream of hot salt solut ::1 r,n play on tl1e 
otic bone and note the results. 

* References: 
"Concerning a definite regulatory mechanism of the vaso 

motor center which controls blood pressure dux .. ~1g cer~bral 
compression", Harvey Cushing, Johns Hopkins Hos~ ital Bulletin, 
XII, 1901, p. 290. 

"Some Experimental and Clinical Observations Concerning 
States of Increased Intracranial TenJion", Harvey Cushing, 
.American Journal Iledical Sctences, New Series, 124, 1902,p.375. 

"The Blood-Pressure Reaction of AcutG Cerebral Compression, 
Illustrated by Cases of Intracranial Hemorrhageu, Harvey Cushinb 
American Journal of Medical Sciences, New Series, 125, 1903~ 
p. 1017. 
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3) Try to change the deviation of t~~~ eyes and the direction 
of the nystagrnus by alternately applying ice and hot salt solu
tion to the otic bone. 

4) lia.ke a Lledian skin incision over thP. lower cervical and 
upper thoracic vertebrae just large enoug..1. to permit insert ion o.f 
an indifferent ~lectrode. Now close the skin incision with 
sutures allowing the post of the indifferent ~lec~rode to project 
above the. skin. Attach wir~ to post and connect w-Lth 2-3 dry 
cells. Attach a different electrode to remaining }!Ole from dry 
cells by a wire. Stimulate the semicircular canals through the 
different electrode by pressing the latter into thA trephine 
l~ .. 01e and tl1.us completing the circuit. Uote the deviation of the 
eyes and tne direction of the nystagmus. What pole was used to 
obtain the results? lJow stinulate the canals wit}" the othP,r 
pole by c:1anging the wiring. What is th~ effect o ~: stimulating 
the semicircular canals with a constant . current?* 

gp. 15. Furth~r Study of the Eff8cts of Stimulation !lf. the 
s~micircula.r Canals J1l ~ ~n.£. Dog under more 

~arly Normal Conditions. 

Give a small dog (4kg.) a subcutaneous injection of l/8 
grain morphine sulphate. Fasten a small cat board to a rotating 
chair (lab. stool). After the aninml has become stuporous, tie 
tlrn animal loos~ly to the cat board. 

I.R~tation Test. 
1. ~.One member of the group volunteers to sit on :.11e 

large rotating chair. He is now rotated to the right or lAft at 
a uniform speed for io complete revolutions. 7he ratP, should be 
about 2 sec. per revolution. Note the direction of movemP-nt of 
the head ,and body with respect to direction of rotation ~f t~~ 
chair. lJote primary nystagmus at beginning of rotation .At t:1e 
conpletion of the 10th revolution the chair is sudd,,.nly stopped 
and the mov~ments of the eyes noted. In what dirAction is the 
after-nystagmus when the pe1--son is rotated to the ri~11t? To t".1e 
lAft? ls the nystagmus intensified by looking in the direction 
of the nystagm.us? Is it dim.inished by looking in the opposite 
direction? What effect has rotation of the chair in th~ "PP~s .ite 
direction "n the intensity of the mystagmus? How long does the 
after-nystagmus persist? What subjective sensati~ns does the 
o~served p~rson ex,erience? If the obsArved person is . VAry sus• 
ce,tible to the rotation test a parson not so eastly affected 

*Reference: 
"Tl'le Eff~cts of Stimulati~n and E:x.-tirpation of t~rn Labyrinth 

of the Ear, and their R~lati~n to t~e notor System"- Part I. 
Experimental, J. G. Wilson and F. H. Pike, Phil. Trans. Roy,. 
Soc. London, Series B. VQl. 203, pp. 12?-160. 
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sitting on the observed person's lap can ebserve t ~.rn primary 
nystagrnus during rotation, i.e., the nystagm.us occ ·1rring during 
rotation of the person observed. See if you can detect primary 
nystagmus. If so, what is its direction with resp~ct to di
rection of rotation which induced it? Note number of rotations 
necessary to effect a wsll marked nystagr;ius. 

2. ~· Repe e'~ t the rotation test on the morp:n inized dog. 

II. Caloric Test. 
i. Cold:--I'rrigate the ~ar of the filorphinized dog by 

sticking, a cannula coming from a percolator filled with water 
at 16~·-' C into the external auditory meat us so that the stream 
of cold water reaches tl1e tyn1:;_Janis ;.1embrane and the surrounding 
tissue. vlhat is the direction of the nystagrnus? 

2. ~· Irrigate with water at 43°-44° C. Results? 

III. Galvanic +est. 
ShaYe the skin over the mastoid region and shoulder 

of one side. Put the indifferent electrode to 2-5 dry cells on 
the skin of thP sheulder and then apJlY the different el~ctrode 
to the mastoid process. Attempt to elicit nystagmus first with 
the positive and then with t~e negative pole as the different 
electrodo. Results? 

IV. Demonstrati~n of dog suffering unilateral destruction 
of the semicircular canals. !n what respects ao the signs * 
differ from dog suffering unilateral removal of the cerebellum? 

Exp. 16. Laberatory d0menstra.tion of Erb's Loter Points. 

*Refarences: 
l) Di seas es of the Hose, Throat, and Ear - l:edical and 

Surgical - Ballenger, 3d edition, 1911. 
2) Deutsche Otologiscne Gesellsclw,ft, 20te -rersa.mritlung, 

1911: Funktionelle Prufung des Vestibular-apparC:L ·~es, B.. Barany 
und K. '\Ji t trnaack. 

3) Bei trage sur Theorie, 1:etJ.1odik, und Klinik d~r 
ka..l.orimetrisch9n Funktionspr~fung des Bogengangap~arates, 
Bnmjngs, Zeitscl1, f. Oh.renh~iLV.Unde, 63-64, 19ll-l9l2, p. 20 
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Exp. 17. Th~ Artificial Ey~. - For dP-mnnstrating t:1~ diop
trics of th~ ey~ an apparatus ccnsisting of two ~arts is pro
vided. ThP part A has an t9Uter bf.'ix containing a:n"ther b"X w~1ich 
can be slid l"ngt::i.wisf'> in it, At th~ back cf tht· outer box ther~ 
is a window of ground glass which repr~sents a retinR. The inner 
box has an aperture in front vn1ich can 0e fitted ~i.thAr with a 
sp~erical or a toric lens to rerrPs~nt a ~ornea$ Just back of 
t }1e cornea there is a rotatory diaphragm wher~by pupils of dif
ferent sizes and s~1a:pes can be brout;;~1.t into tl1P- v~ . sual axis. 
There are threA lenses, r"lne marked RJ:, one MA, anc1.. t~1e third, a 
stronger one, ~:mrked SA,. which can be sAt in thA inner box just 
behind thP- pupil, * 

{a) Put t~e spherical 1Ans in thP ap0rture at the front, 
turn the diaphragm so as to bring the larger circular pupil in 
plac~, and set the lens marked B1TI in place in the inner box. 
Sh~VA the inner box into th8 ·outer box t~ the -primary positicir:., 
that is, with thP. line marked E just evAn with the front rim of 
the outAr box. With this arrangAment ~f A the ground glass is at 
t~8 ,rincipal focus of the refracting system; that is, it is so 
placed that ,arallAl bundles n,f light rays that entAr the bcx 
will c.ome to a focus on the glass. A, therAfore, n~w rAprRsents 
a relaxed (unaccerr~1odated) 8rn.LJ!etronic eyA which besides h~s no 
astigmatism and has a dilated ,upil. An Amm~tr~pic eyA is ~ne 
which, whAn una~corrL~~dated, brings light which impinges on tnA 
0ornea in bundles of parall~l rays to a focus nn th~ r~tina . Now 
take A to t hP- \Vindow and direct it toward a distant wAll illumi
nated object; a fairly distinct inverted inagA of the distant 
object will l~e caug:.1t cm t:1A ground glass platP. Turn th~ dia
:r_:.hragm so tl1at t~1e smallAr ci.rcular pupil is brought into plac2; 
the imagA bAcnmes sharper ·0ut fainter; why? Direct the. AYA 
t0ward a nAar object; its ir.1age will bP- blurred; it can be made 
more distinct by rAplacinG t~e RE :ens wit~in th : box by thP- l8ns 
::a or SA wit11 great~r rP,fracting ptDwer; this shews tlJ.at an 
emmetropj c P.yA, when viewin0 a nAar cbj~ct, the- light fr em whi c~1 
reaches tl10 Ay(!). in hundlAs of diverging rays, must accortt·J1~date, 
increase its refractivP. power. In thP. P.YA •f ma~ and most 
animals an increasA in thP. refraf"ting pow~r of t 11 ~ ayP. is Pf
fectAd by in~rAasing thP. curvaturo nf thP. len~. 

All other positions ~f th~ inn~r box, ~~at is> whP.n E 
is slid in ~r out, reprAsent ametronic- ~y9s. Any P.YP w~ich, 
when relaxed, does not bring bundles ~f parallel rays tc fncus on 
its retina, that is, any eye that is n~t ~~tropic, is an 
runetrep ic eyA. 

(b) Put tnA RE l~ns back in ~he ~y&. On putting the inner 
Eox_ta£k ~~ ~ot_sh~VA ~t i~ to_t~e_pri~ary_pos~tio~, b~t le~v~ m 
* RE = rPla.xed Qrumetr~pia; l:A = .m.odArate accAmm• dation; and.-

SA = streng ac~&mnoda,i e n. 

/ 



-12-

Ex:p. 17. Th~ Artificial Ey~. - For d~m~nstrating t:1P, diop
trics of th~ ey~ an apparatus c~nsisting r;f two ~arts is pro
YidP-d. Tl1.P part A has an 19Uter beix containing an11ther b"X ·w~1ich 
can b~ slid l"ng t:1:1.wis~ in it. At th~ back of th~- outer box tl1er9 
is a window of ground glass which repr8sents a retina, The inner 
box l'las an ap8rture in fror.t which can ·~e fitted ~ i. thP-r with a 
s-p2rnrical nr a toric lens to rer:res~nt a ~orrn.~as Just ba~k of 
t J1e cornea t}1ere is a rotatory diaphragm whernby pupils of dif
ferent sizes and s;1apes can be brout;~1t into tl1A v .;.sual axis. 
Ther8 are thrl?.A lenses, rine marked R.3, one lir.A, an(L t~1e third, a 
stronf:;er one, ~:1arked SA,. which can be set in th8 inner box just 
bebind thP. pupil. * 

(a) Put t~1e s:pher i cal l Ans in thP. apA rt ure at tbP- front, 
turn the diaphragm so as to bring the larger circular pupil in 
placA, and set the lens marked RBJ in place in the inner box. 
Sh1'v~ the inner box into the ·outer box t~ the -primary positilln, 
that is, with thP. line marked .E just even with the front rim of 
the outP.r box. With this arrangAment ~f A the ground glass is at 
t ~ie :;?rincipal focus of the refracting system; that is, it is so 
placed that ,arallel bundles nf lignt rays that entAr the ~ox 
will c.ome to a focus on the glass. A, therefore, n~w rPprPsents 
a relaxed (unacce~~1odated) ~mmetronic eyA which besides h~s no 
astigmatism and has a dilated ,upil. An ~mrn8tr~pic eyA is ~ne 
which, whP.n unaocorrL~~datcd, brings light which impinges on thA 
0ornea in bundles of parall~l rays to a focus nn the r~tina. Now 
take A t.o the vrindow and direct it toward a distant WAll iLLumi
na ted object; a fairly distinct inverted inage of the distant 
object will b; caug:.1t ~n t:1P grcund glass platP.. Turn thi=! dia
:r:·hragm so tl1at t~1e smaller ci-rcular pupil is brought into :placA; 
the imagA be crimes sharper ·1.1ut fainter; why? Direct the Py~ 
t0ward a n~ar object; its ir.1age will bP- blurrAd; it can be made 
more distinct by rAplacin6 t~P RE lens wit~in th : bcx by the lAns 
:.:a or SA witl1 greater refracting pGner; this shews tl1at an 
emme.tropjc P.yP., when viewin0 a nAar cbj~ct, th~ light frem whi ch 
reaches the ~Yt!l in bundles of di"lrerging rays, must accorf'~nnda.te, 
increase its refractivP- :power. In thP- P-yA •f ma.1'. n.nd mcst 
animals an increase in thP. refrat'ting power of t 11 ~ ayA is !!'f
fected by in~rAasing t~P. curYatur~ ~f thP. lsn~. 

All other positions ~f th~ inn~r box, that is> when E 
is slid in ~r out, r9prAsent §.E_letronic- ey9s. .Any P-YP w~ich, 
when relaxed, does not bring hundles ~f parallel rays t~ fncus on 
its retina, that is, any eye that is n~t ~~tropic, is an 
arnetrepic eyr~. 

(b) Put t~P. RE l~ns back in ~he ~y&. On putting the inner 
box tack d~ not shove it in to the primary position, but lfi..av~ ~ 
~ ~ - ~ ~ ~ ~ - - ~ ~ - - ~ ~ - -
* RE = relaxed Qmroetr~:pia; 1:A :::: m.odArate acc-•.mm•dation; and.

SA = streng accemnoda,ien. 
/ 
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about one-half i n ch outside of the rim of the cut~r box. The 
position now rP-presents (relaxed) myopia, a statP- of refracti 0n 
in which distinct images of near objects only can b~ had; the 
objects must be so near the '>Y~ that whatever light from them 
enters the eyA and is brought to foc u s on the retina impinges on 
the cornea in bundles of divergent rays. Turn the e~"P. tovvard an 
object vri thin a few feet of the eye; an L"nage, more or less d is
tinct - d~pAnding on the distancA of the object - will be ob
t a i ned. TuTn the eye toward a distinct object; its iLi.age will 
(: ,:; blurred. The iri1age can be made more distinct b y sAtting a 
0~ itable concavA lens beforA the eye. 

(c) Shove the inner box in from the primary position. The 
position no~ represents r e laxed hypermetropia, a stat~ of refrac
tion in wt ich t h e light, tha ~- can be brought to focus on the 
r e tina, must i:u1pinge on the cornea in bundles of con~v-erging rays. 
~urn the eye toymrd a distant object; its blurred image can be 
made djstinct -by setting a suitable convex lens b .:·~=ore the eye. 
It can also be made ri1ore distinct by rP-placing the RE lens wi t~.1in 
the box by the 11r.A er SA lens, this shews that a hyperrnetropic eye 
even in viewing a distant object, must acc~mmodate for it. 

(d) Set the RE lens i~ thA inner box, turn the largest 
pupilinto place, and put tlrn i nner b ox in the :primary :position. 
Put a disc perforat ed with tw0 h olAs in front of the cornea. lieu 
direct the eye toward a distant object; there will bA a single 
fairly distinct image on the retina. Now replace the RE lens 
oy t l1.e SA lens, put thA inner box in th_, primary position and 
t ilen direct the eye toward the sar.~e distant object. ~here will 
now be two blurred images on the retina; why? Cfll.ver one of t11e 
hole~ ·i~ the disc; the image on the oppositA side of the retina 
will disappear. Wl1y the o:pposi te side? Hew remove the disc; di
rect the eye toward an object so nP-ar that a distinct inIBge of 
it can be obtained on the retina. Put the disc back in front of 
the cornea and get an irn.age of the same near object; it will 
st ill be a. single image. How replace t~:ie SA lons by the RE l er:s, 
nut the inner box in the 1')ri~1ary nosi tion and direct the P- Y A toward 
the same n.,ar object; two ... blurred.I; iL1.ages of tl1.e object will ap
~0ar on the retina. Cover one of the holes on th8 disc and t he 
:;.~~1ag e on the .§.e.P1.!!. side will disappear. Record carefully thA 
:i.·· c.sul ts obtained in this experiment by clC'sing cnA of the holes 
to comparA them later with t~.1e results obtained b} covering 
one of the hole s in the card vtl1.en performing Scheiner 1 s ex-
:perilnent on the nC),tu.ral Aye. 

The r~ruainder of Exp.17 should bA done in a dark room 
with the additi~nal usA of the B part ~f the appara tus. The B 
part of the a1)paratus is likewise mad~ up of a be ··-:- within a box. 
On the front sid~ of the inner box there is an aD 0rture fitted 
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with a convex lAns. Inside of the larger box there is a lamp 
·::i,nd in front of that a glass plate, the surfacA of which bP-ing 
rough acts as a new souxce of light, when the plate is illumi
nated from behind. When the inner box of B is at the primary 
position the gl~ss plate is at the principal focus of the lens 
so that light from the glass plate will €merge from B in bundles 
of parallPl rays. If, thergfore, we wish to simulate in a dark 
room rays of light coming from an object at great distance, it 
can be done by illuminating a figured ground glass screen in B 
with its inner box s~t in the primary position. If we want a 
lu..~inous near object in the dark room, the screen may be trans
ferred to the slip on the outside of B, just in front of the lens. 
If it is desired to have lig..~t emerge from B in bundles of con
verging rays, this can be done by illuminating thP. screen inside 
the box with the inner box drawn out from the prinary position; 
with the inner box shoved in from the primary posi~ion light will 
emerge from B in bundles of divP-rgent rays. These two latter 
possibilities, however, as well as those attachments to the 
apparatus that have not been mentioned yet will be mad~ use of 
in Exps. 18 and 19. · 

( e) PlacA the SA lens in A, which should b r-: set in the 
primary position and have its smallest pupil in pL:ice. Put the 
glass plate with the cross shaped figure on it outside of B in 
front of its lens and set B about one metre away from A, or at 
such distanc~ that thA sharpest possible image of the cross can 
be caugl1t on the retina A. row put the larger pupil of A in 
place; the image in A is now not quite so sharp, though mor~ 
luminous; why? Put the ring-s:iaped pupil in place; the imagA is 
now almost blurred; it can be made sharper by shoving the ir .. ner 
box in a little to bring the retina a little nearer to th~ front •. 
\Thy ~·.rust the retina be brought nearer? · 

(f) Place a red glass in front of ~he cross and adjust A 
so that the imagA in it is di st inct. lTow re:placE' t21e red glass 
by a blue one and note the P-ffect on the sharpnAss of the image. 
Adjust A so as to make t~:ie b+ue image sharper and explain the ad~ 
justment. . · 

(g) Substitute for the s,herical corneal lens the toric 
lens, putting the greater curvature of the toric l~ns in the ver
tical plan~. The eye is now astigmatic (see also Exp. 19) .. T:'.1e 
horizontal arras of t~e cross are now wider than the vertical ar~s; 
Why? Correct the astigmatism by properly placing a suitable lens, 
w~1ich will be provided, before the ~ye. 

Exn. 18. - OpthaL~oscopy. 
(1) For studying the :principles of opth.al:mo t; copy first 

use tne sar:1e apparatus as in .ITixp. 17 in the dark room. Here 
part A represents an observ~ng eye, and the part .B an observed 
eye. The same states of refraction as were represented in A by 
the different positions of the inner box apply also to B in 





-15-

corresponding positions of its inner box. Put the glass ~late 
with the black letter on it inside of Band turn on the light •. 
With the inner box in the primary position B represents a relaxed 
enunetropic eye, from which a ny light reflP,cted by the retina 
emerges in bundles of parallel rays. With th~ inner box pulled 
out B renresents a myopic eye from which light reflected by 
the reti~a emerges in bundles of converging rays. With the inner 
box pushed in B represents a hypermetropic Aye fr01:. which li~'1t 
reflected by the retina emerges in bundles of diverging rays. In 
opthalmoscopy the observing eye must adapt itself to bringing to 
focus on its retina light coming from the retina of thA observed 
eye. 

(a) Direct Opthah1oscopy. 
(1) Set B as a relaxed emmetropic eye and place A 

before it to catch the emerging light. It will be found that in 
order to get a distinct image of the retina of B on the retina of 
A, the latter must als~ be set as a relaxed em.~etropic eye. 
Light comes out of B in parallel bundles, so A must be set so 
that bundles of parallel rays represented to it come to a focus 
on its retina. {See Fig. 1, Diagrari III).* Ti1is illustrates 
that in opthalmoscopy by the direct method, if B is emmetropic 
and relaxed and A is emiuetronic, the latter must also be relaxed. 
The image in A is inverted, that is, in a natural eye it would 
be seen erect. lfeasure the size of the image in A. 

(2) Now set B as a myopic eye; the image in A 
becomes indistinct. To make it distinct either cf two things can 
ne done; the converging rays from B can be made parallel before 
-?. :1tering A by putting a suitable concave lens before the latter; 
or A can be so set that the converging rays striking its l~ns 
will come to focus on its retina, th.at is, it ri.my -.,e set to a 
corresponding degree of hypermetropia. This shows that if B is 
myopic and A . is emrnetropic, the 1atter will need a concave lens 
·oefore it, ·but if A is hy:perr.1.etropic to a degree corresponding 
with B's myopia, A will not need a lens. If, however, the 
~ypermetropia of A is of loner degree and the myor-ia of B is low, 
A will even need a convex glass. Try out all of "\_, ·:ese cases on 
the model usin~ the test lenses where necessar~. 

{3) Now set B to hypermetropia and A to relaxed 
em.1iletropia. The inage in A is not distinct. To make it so~ thA 
diverging rays from E can be made parallel by using a convex lens, 
or A can be so set that the diverging rays will come to focus on 
its retina, · that is, set to a corresponding degree of myopia. 

* You will find a fra.L1ed copy of this Diagram hanging in 
the laboratory (Room 11). 

....i... • 

.- . 
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This shows that if B is hypermet:::-opic and A is emm.etropic, the 
latter, remaining relaxed, can i..:i se a suitable convex lens, or 
without the lens it can perhaps a.ccom.rnoda te just right, but that 
if A is myopic to a degree corresponding to B's hypermetropic ; 
A will not need a lens. Consider the cases where the myopia of 
A a nd the hypermetropia of B do not correspond in degree and 
try them as well as the foregoing out on the model. 

Consider also and try out the following cases:-
4) B is emmetropic and A myopic. 
R) -B is emmetropic and A hyperrnetropic. 
6) Both A and B are myopic. 
7.) Both A and J3 are hypermetropic. 

(b) Indirect Opthal1;1oscopy., Set B as a relaxed emrm~·· 
tropic eye and fix a convex lens of lA diopters in front of j :. 
Place a white screAn on thA visual axis and it will be found t hat 
t ~::.~ s~ret=!ln catchAs a distinct inverted (roal) imagA of about 
r, cm. from thP. co nvPx lens. Illumina t~ tlie figurr, on the ba 0l~ 
\) f thP. screen. 

SErt the E l~ms in A and placP. and arrangt:~ A so that a 
distinct image of the figurA on th~ back of t~1P scr ~ en is caught 
on the r.Atina of .A. r11w rern0vA the scrPen; a distinct imagA of 
E ts rPtina will nou bA seen Jn A's retina, but it is now erAct. 
(See Fig. 2; Diagrrun III)~ Of 0ours~ it is not ~ssential that B 
be set as an Ar.JL~Atropic AyA. Change B from ~rnmAt1opia to a.i.~Atro
pia and it will be found that VPry lit t.lA rAadjus ~_,~ 'ent of A will 
b~ required to Hake t:1e i:mage in A distinct. :....f B is made my0pic, 
t :J.e rays :passing through the convAx lens will b~ C<"·11VPrgPd a 
little nearer tc it; if B is mad~ myopic, the rays passing through 
thA convex lens will be convArged a littlA nearer tn it; if B is 
madA hypermetropic, comrergAnce vfill be a little furthPr away 
frmn thP convex lAns, and in l:ioLh of thP.s~ cases A may have to be 
reset accordingly. 

The foregoing illustrates that in 11pthah1oscopy, by thP. 
indirAct method, the rays of ~ach bundlA emerging from thP ob
St-: rved eye arP. converged by a convex lens to a :po int betweAn the 
:wo Pyes whence they diverge to the obs0rving ffye, which must 
th~refor~ adapt itsAlf to bringing divergent rays to focus on thA 
retina 1 or in othPrwords, t~1e o"'userving eye must acc(")mr1odatB a s 
for an obj Act placPcl wllAre the rays fro:;1 the obsP.rYed AYA arP. 
convergAd t0 by the convex lens. ThA image in A bPing Arect ~t 
follorrn that by a natural eye it would bA seen inverted. Co:i.~1pare 
the sizP of thA ii'i1age in A with that obtained by direct opt~ml
n10scopy. 

(2) OpthaJ.moscopy wit~ T~oringtonts Artificial EyP.- In a 
<lark ro-om fasten an AY~ to 2v stand and :pJ~o.e. beside it ,a li ttlo 
'1 ~ cl< of it, and at t:1e same 1 e-v~J., a lamp. / 



... 
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(a) Direct 1-iethod. - Set the ey~ to em.~etropic by pulling 
out the back part to O. Take an opthalmoscope and turn the wheel 
on it so that 0 is at the apertuTe. Put the aperture before the 
pupil of your own eye and bring your eyP up to within three or 
four inches of the lens of the artific ial eye into which light 
from the lamp should be reflected. Relax your accommodation and 
if your eye is emmetropic 1 a distinct, enlarged and erect view of 
the fundus of the eye will soon be obtained. · If your eye is 
2~etropic, find by trial which lens on the wheel has to be put 
at the aperture to enable you to see clearly. If your eye is 
myopic, you will need a concave lens (red numbers). If your ey~ 
is hypermetropic, you will need a convex lens (white numbers). 

Now set the artificial eye to myopia and see what lens 
is needed to enable ~ou to see the fundus distinctly. Of course 
that depe.nds (See (1) (a) (2) ) on the refraction of your own 
eye as well as that of the observed eye. Set the artificial e~e 
to h:ypermetropia and make the necessary correction (See (1) (a) 
(3) J, or you may accommodate to enable you to see the fundus. 

(b) Indirect ~ethod. ~ Place your eye with the opthalmos
cope before it at about two feet from the artific i al eyA. Tak~ 
~v~1e convex lens in your left hand and hold it abou-: ti.vo inches in 
front of the artificial eye and reflect light int0 it. Accou~o
da t~ your vis.ion for a po int about three inches in front of the 
convex lens. No correcting lens for the observer is needed -
P.XCApt perhaps in cases where his eyA is hypermetropic, or he 
dces not have a wide range of accom.rnodation; he may then be 
helped by a convex lens. \Thy? Compare the pictu:·8 as to magni
fication, extent of the field and :position with t h __ .t obtained by 
the direct method. 

(3) Opthalmoscopy on the Natural Eye. - Let A be the ob
server and B the person whose ~ye is to be Pxamined. A and B 
sit facing ~ach other. Close to the ear of B on the same side 
as the eye to be examined is a lanlp. F~r a clinical examination 
the eye should' have a drop of a 0.5 per cent solution of 
atrophine put into it. This paralyzes the iris muscles, leaving 
the pupil dilated, and t~us permits more light to Anter and more 
to Bmerge from the eyA, but most important of all it forces 
c~ccomn1odation to a steady relaxed statA. This latter condition 
can, for class vvork, however, be sufficiently effected usually 
by having the :person fix l1.is gaze on a distant object during t.h e 
examination. 

(a) Direct liethod. - A shd1lld know how much, if any, 
ametropia his eyRs have, so that he can, before starting the 
examination, have it corrected by the proper lens at the aper-· 
ture of the o:pthalmoscope. Ha takes the mirror, lo-0ks through 
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the aperturA and reflects light into B's eyP,s. A red glare, 
the so-called "reflex" from th~ choroidal vessels is r..ow seen. 
A then brings the mirror to within about three inches of E's 
eye, If A1 s ey~ is emmetropic, or, if not so, is pro~erly cor
rected, and if B's ey~ is emrnetropic and b~th P,yes are com
pletely rPlaxed, the retinal vessels of B's eye can now be seen. 
If they cannot be SP.en readily, B's eye is most likP-ly ametr~pic 
and A must take measures in accordance with (1) (a) to enabli? 
hin to seA. 

(b) Indirect Letllod. - Here it is not so much of impcr
tQnc~ that the accommodation of the obs~rved eye bP. relaxed 
(See (1) (b) ) as it is that it be l:Apt steady. 1' ohnuld fix 
his gaze far off. If his right eye is under exarrn.nation, he 
should also direct his visual axis just along A1 s right P-ar to 
make it easier for A to get ~view of B's optic disc. Uith an 
o~thalnoscope before his eye A moves oack to about 18 inches from 
E, takes a biconvex lens of about 16 diopters in his left hand 
and places it about 2 inches in front of B1 s eye, keepin5 it 
steady by resting his little finger on B's for~heaj. A now 
reflects light into Ets eye and accomwodates his vision as if 
looking at an object about 2 1/2 inches in front of the lens • 
. !t makes very little difference wl1at tl1e refraction of B's ~ye 
is, if it is kept steady. A should se~ the fundus distinctly, 
if the latter is not strongly hyper~1etropic. If A is ~1yper
metropic or does not have n wide ranbe of accommedation, a 
convex lens before ~is eye may be needed. 

It will be readily understood that direct opthal
~oscopy, but not indire~t opthalraoscopy, can be used to detect 
and ::1ea.sur~ ametro~ia. ~:1is is l~1o::ce convemiently done, however, 
oy retinosc~py. 

Exp. 19. - Retinoscopy or Skiascopy, the ooser~ation of 
the movements of tlrn shadow in thP- pupil of an eye when a 
mirror rP-flecting light into it is rotated, furnishes not only 
a met~od of detecting and measuring ametropia, but is als~ used 
to detect and raeasure ast igrna tism. 

(1) Direction of I.:ovements of t:-ie Shadow in the Pupil and 
of the IllUlilinated Field of the Retina. 

(a) The B part of tne apparatus used in Exp. 17 is set 
up as a hyperrnetropic eye. Take a position uith your ey(>; just 
one metre in front of the eye. Turn on the light and let a 
fellow student set the lever on the f~ont of the ~ ye sc that 
tht), pupil of the eye appears as a disc of lig_11t to you. Fow 
let him move the lever slowJ y so that tl1e illuminated part of 
the retina. of ::0 ~J1oves to the left sid~; the disc of li~11.t will 
filOVe off of · t~e pupil and uill also mo•e toward th~ left, or the 
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shadow w11ich follons the disc of light will move. toward thP, left. 
Set the eye as an emmetropic RY A and the dirAction of movement 
of t:'lA shadow and the illuminated field 'lt1ill be found to OE), tl1.e 
same. r.ig. 3 on Diagram IV sbows why t~is is so. 

(b) now let him draw out the inner box little by little 
and move the lever each time. At first t~1e shadow in thP- pupil 
i:.-:ill nove in the same direction as the illuminated field, but 
soon a ,osition will be reached where movement of the lever 
causes the disc of light to disappear all at once, no movement 
of t:1e shadow can be made out. Now place the white screen in the 
position of your eye and it will be found that a distinct image 
of the latter on the retina is formed on the screAn; the light 
from the retina leaves the ey~ in bundles of converging rays 
which cross each ot~1er one metre from the eye and evidently the 
con<ii t ion in which the lig..11.t disc disappears all at once is t hat 
in vrhich the light converges just to the observing eye. Yfi th 
t~-ie observing ey8 at one metre distance such an observed ey0: ~-12 .. s 
0:18 diopter of .myopia. Fig. 5on Diagram IV illustrates why tl1A 
Qisc of li~1t disappears at once. 

l c) Set t:rn eye bacl~ to P.?Tuuetro:::i ia, :9Ut c.,, convex lens 
of one diopter before the eye, plac~ your eyA just one metre 
away and repeat what you did in (b) after you found thP- position 
in which t:-ie lie:;l1t disc disa2_:1,eared all at once. The results 

-.~i" ill be just the sarn.e and for the same reasons. 
(d) With your eye in position one metre f rom B and t~e 

latter set as it was at the end of (b) let your fe .low student 
pull the inner box out further and move the lever. It will oe 
observed that now the disc of ligh.t moves off of the pupil and 
the shadow grows in the direction opposed ta the direction of 
movement of t~1e lighted part of the retina. S:~1e eye represents 
one with myopia greater t}1an one diopter. Fig. 4 on Diagram rl' 
ex~lains t~e o0servation. 

These observations s::1ow that in retinoscopy: Wlrnn t:.1e 
lif)1t w:.1ich comes out of the eye is in divergent or in parallel 
bundles, or in bundles whose rays converge to a paint back of 
-~ :.rn observing eye, tl1e s~1adow on the pupil moves in the saL18 
d irection as ti:rn field of illumination of the retina is moved; 
w:1en the emerging light is in bundles whose rays converge just to 
t:ie observing AY~, the libht disc disa::_:>pe .J..rs all at once; when 
t~.1e rays of th8 P-merging light converge to a point between thP-

. observed and. the observing f!':ye, the shado\v movenent is in a 
direction opposite to that of t}1e movement of the illuminated 
field of the retina. It is also shown that an eye with myo:pia 
of one diopter corresponds in its ref.raction to a relaxed 
emmetxopic eye with a convex lAns of one dio~ter before it. 
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(2) Dependence of the Direction of Uover:i.ent of the 
Illiminated Field of the Retina on the Kind of Eirror used. 
Set up the A part of the apparatus with a lamp beside it. Hold 
a large plane mirror in front of A at about three feAt from it. 
Reflect light into the eye. Let a fell~w student view thP, 
retina of A from behind. Now rotate the mirror slowly to the 
left and he will observe that the lighted field on the retina 
moves toward your left, or in the sar.1e -direction as the face 
of tile ::1irror is rotated. J:Tow hold a larg~ mirror with a 
CO I'-cave surface before B and rotate it slowly toward the left; 
t he lighted field will now move toward the right or in a direc
t ion opposed to the direction of rotation of tbe face of t~e 
mirror. This o~ows that with a plane mirror the lighted field 
of the retina moves in the same direction as t~1e facA of the 
mirror is rotated, but with a concave mirror it n~ves in the 
opposite direction. This holds good of course for any state cf 
refraction of A; try this out too. This difference is due to 
the fact t:1at t ~.rn immediate source of light from which the 
retina is illuminated is not on the same side of the ~irror 
in t:.1e two cases. \li th a plane mirror the imm..ediate source of 
li e:r~t is a virtual one (virtual ima5e of the ultimate source of 
light, See Fig. 1, Diagram IV) and is back of the mirror so 
that on rotation of t:'le face of the r1irror toward ~he left it 
moves toward the right. With a concave mirror the immediate 
source of illumination is a real image (of the ultimate source 
of lif;..'1.t, See Fie;. 2, Diagra'.11 IV) that is in front of thA 
mirror and hence moves toward the left when the facA of the 
mirror is rotated. 

(3) According to (2) the direction of m0vem~nt of the 
lighted field of the retina,, while it is not affec ·c. ed by the 
refractive st~te of the eyA, depen~s on the kind of mirror used. 
From this and from (1) it follows that for a given eye the 
direction of movement of the shadow in the pupil depends on the 
ki_nd of mirror used. Set up a T~1or ingt on t s eye as in Exp. 18. 

(a) Set t~1e eye for emmetropia. Uith a plane mirror 
before your eye take a position just one metre from the observod 
eye. Reflect lig,ht into the eye and observe the pupil as a disc 
of light. Now rotate the mirror slowly to the left; a snadow 
-rr ill ~ . :ove across t:1e pupil in the sa~!1e · direction as the face of 
t h e Dirror is rotated. Now put a concave mirror before your 
eye and rotate it slowly toward the left; the s:1adow in t ~w 
pupil will now move toward t:'le rigl1t er in the direction opposed 
to the direction of rotation of the face of the nirror. 

(b) Set the eye for my:permetropia and repeat (a); t he 
results will t e the saL1e. 
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( c) 1:ake the eye strongly my·opic and rotate a plane 
~irror before it; the direction of movement of the shadow is 
o,posed to that of tae face of the nirror. Rotate a concavA 
~irror . before the eye; the direction of the s~adow movement 
is the same as that of the face of the mirror. 

(d) Now set the eye at myopia 1. In this position 
light froill a point on the retina lP-aves the ey~ in a bundle 
whose rays converge to a po int one metre fror.J. the cyA. Perform 
retinoscopy with a plane mirror; the disc of light disappears 
all at once. Uith a concave mirror it does the s~me. This 
condition, where the light leaving the observed e~"~ converges 
just to the observer's eye is the only one in v1hicJ1. a plane 
mirror and a concave mirror give a like result; under any other 
condition 1 or v~1enAver a movement of the shadow is to be seen, 
the results with the two kinds of mirrors are opposed to each 
other. 

(4) Detection of Aln~tropia. - SQt up a Thorington's eye. 
Put your eye at just one metre distance. and perform retinoscopy 
with a plane nirror. One of three things follo~ 1 viz: (a) 
t:1e shadow 1:-ioves in a direction opposed to that of the face of 
tl1e mirror; (b) there is no shadow movement, the disc of 1 igY1t 
disappears all at once; (c) tne shadow ~oves in the same direc
tion as the face of the mirror is rotated. 

According to (1) (d) case (a) must be a condition in 
vfaich the light coming out of the eye ~0:1es to focus at a dis
tance within one metre of the eye, The eye is nyo:pic and, we 
can say at once, to a degree greater than one diopter. 

According to (1) {a) and (b) it cannot oe said a t 
once 'vhether the eye in case ( c) is hypermetropic, eLmetropic, 
or myopic to a degree less than one diopter. Put a convex lens 
of one diopter just before the eye and perform retinoscopy. 

(i) If thP- light disc disappears all at once, the 
convex lens is now bringing the ligl1t coning from the observed 
eye to a focus at a distancP. of one metre from it_ According 
to (1) (c) tl1e eye rnus'i be em:.ietropic. 

(ii) If t:1e shadcw no-ves in the same direction as 
t:1e face of the ~:iirror, t:1e convex lens does not bring the light 
to focus within one me~re; the Aye must be hypermPtropic. 

(iii) If tl1e shadow moves in a direct .· ,1n opposed to 
that of the face of the mirror, the lens is n~w b~inging the 
lig_tit to focus within one metre.; t:1e eye ru.ust be weakly myopic1 
or to a degree less t~an on~ diopter. 

(5) l!easurement of .Ametropia. - This is done by determin
ing the strength of lens needed by a relaxed eye to form a 
refracting system equivalent to a relaxed eL1metropic eye. It is 
evident, however, t~at to do this by retinoscopy it would be of 
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no avail to make the refracting system such that the light from 
the retina leaves the refracting system in bundles of parallel 
r ays because that condition cannot be distinguished directly 
from some others by retinoscopy, namely, hypermetropia and 
nyopia of less than one diopter. There is one state of re
fraction which gives a distinctive result with the retinscope, 
namely: when the light emerging from the refractin5 system 
converges to the observer's eye, which being at a known dis
tance from the refracting system, enables us to say what the 
re fracting power of the system is (See (1) (b) ). The method 
then is to find by trial what lens must be set before the eye 
under examination to cause the lig.i.'1.t disc in its :f:.-J.pil to dis
appear all at once when the observing eye is at. oni::· metre dis
tance from it. The refracting system, made up of an eye with 
such a lens before it, has a refracting power plus · 1 and, 
knowing the strength of lens necessary to make it so, we can 
calculate what strength o.f lens would have been necessary to 
cause the light leaving the eye to leave the refracting system 
in parallel bundles. Remember that the refracting power of a 
convex lens is expressed by a numeral with a plus sign, of a 
concave lens by a numeral with a minus sign. The refractive 
power of the lens needed by an eye to form an emmetropic re
fracting system is calculated by algebraically subtracting +l 
from the lens, found by retinoscopy, necessary to bring the 
light from the eye to focus at one metre. Examples. 

(a) It is found necessary to set a +l lens befo~e an . 
eye to make the light disc disappear all at once; (+l - (+l) = 0% 
this means that no lens need be put before the eye to make light 
from it go out in parallel bundles of rays, the eye is emmetropic. 

(b) It is found necessary to put no lens before the oye 
to make the light disc disappear all at once; (0) - +l) = (-1); 
this means that a concave lens of one diopter must be put before 
the eye to make the light go out from the refractory system in 
i:iarallel bundles. The eye has one diopter of myopia. Since it 
requires a lens of minus sign to neutralize the an19tropia of 
this eye it is evident that to express the measure of the 
ametropia the opposite sign must be used, hence the eye has 
a.metropia +l. · 

(c) It is found necessary to put a •l lens before the 
eye; (-1) - {+l) = (-2); a concave lens of two diopters must be 
put befor~ the eye to form an 9mmetropic system; ~he eye has 
myopia of 2 diopters or an ametropia +2. -~ 

(d) It is found necessary to pu~ a +2 lens before the 
eye; (+2) - (+l) = (+l); a convex lens 0£ one diopter must be 
put before the eye to make it an emmetropic system; the eye has 
hypermet.ropia of l diopter, or ametropia --J.. ... 
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A f~ll~w studont R~ts a Th~ringtnn's •ye at an ametrspic 
unkno~n tn y~u. Det 2rhline by means Mf tha rctin~scopA and c~r
r 2cting le;ns 0 s the d06reP. of t!-10 am0tropia. 

&p .. 20 - .... stigmatism (Re gular). 
(l) L•ok at a figur~ shewir:g a nmnb r3r of lir:es radiat -i_ng 

~orizontally, v 2rtica lly and in intArmodiate directi~ns froffi a 
C"\:rnrr.on cent e r. :'irst fix tht~ figure at such a distanc~ that 
one l _, an co~:1forta-bly aocerr.modat~. If astigrnatism is l)resent, 
a l l th2- lines cannot t<3 s 2fm ·with Aqual uistinctn2 ss at the same 
ti .... ie , ·uut thf3J can all -bA su c rci::;sfully ar'cemrr.edat Prl for., lJext,, 
brinb t~e fi ~ure to t h P LAar-p~int nf distinct vi a~ 0L f~r thA 
~crizontal ar:d L~ighboring lines. PrnbablJ the vertical lines 
Pill be h lurre~ a~d cannot t~ ma~e as distinct as the h•rizon
t a l b.,,: anJ effort of accrm1rn0Qation. If the eJe is d istjnctly 
a.st i {:,Tna t i r: , t }i. P. d i ff ere n c P, \"l i 11 t A nar 1-: e d ,. 

( 2) UsP thA . 0pt1-:i.al:rnr.:P,t (·~r :provided in t ~""'. 2 1-:.bora t ory. 
':;:' is instru_,1ent is an Lu-?ret v e: ,18nt on !feL:21oltz 1 s 01JPi.almomAter 
iL t~at uit~ 1 it asti~~tisn can ~A aetPct e d directly, and it 
do 0 s more t11an measure t 1 1A di star:cA a'1art of two L 1ages on a 
curvs d surface. ~ - ith it, bJ ~rn~ c r adjust~ent, the radius of 
c l.4~ ... va tui: ~ of a rAfl2c t inb s u r f 1.. Ct~ can l)e re .1 .. d. off directly. 

hais8 0r loFcr t ' ie c ~1in r Gst until t~rn W!';)Gr tar of 
t 11e ~1e "'d..-rest is just a:~ove t h e --:mtiant' s <:\,··ebr('W:S, his head 
rristinb exactl,/ Y8rtical, ·:L'11A e .. ;e not to ·oP. Axamined is cover ed 
y rit}J. a blin'"'L. :;:110 p .=-itient l~uks GtA 1dilJ into t ~rn o'._"Jening of 
t , ·lc tu0e ,-~ith 11is c .. ,. e wide open. 7~12 :J.ei6"1t of t~ -:tA instru.:n.ent 
·1,-:wiric. beP-n adjustcG. , a cle(i,r i:n..t.,e ~f t 11e ~ :ir e s is ebtaine d -GJ 
focus in t., . 1·1.e tu-0P i; t ':er .. turr: . .:·d horizontallJ, ~lit,1"1tlJ t-o t :rn 
ric.,11t or l;::; -'·t until -c ··_e two L1abes of t · v~ ~ 1ires arP c ll)s~ 

tcbet 11..;r and .~ qual.1y distinct. ::d.ot :<.te t~1e ou.tt-:ir tul,e until the 
1o n t;i ~.1eridian lines of t~1e inaf=,e are ex2.ctly in lino with ~acJJ. 
nt ·1e .r. If t·1e:ce is no asti~1.:~tisn, t11.is nill bo seen c-~t all 
a..i<.. i a..l -p o s i t i ,, n r-; ; if t 11 ere i s l. s t i b~~m t i s:n , a. t on 1 y t \Y ("I 3H~ s i t i t' r s • 
..'.~n ;J.Xis '1 · .. vi :r 1b thus ·ocen (')ttaim~d, t~:1e G:i.. ·J,du ~. t2d disc on eit:·1F:J r 
siJ.e of t ' ie tu.iye is rot c., ted until t'1e sl1rirter lin t~s Dr S'7)Urs rif 
't -.rn i :.:::,c e also unite, f0rminG a 1'.)erfeGt cross wit :':1 t~ie ln;i~:/ff 
Ol"le S, ~nj, t :10 aJjustaule. :?0 inter on t'!.e 1Pft-~1m:d di SC is 1!1.-4.Je 
t o coinci~e with t~e statinnarJ one ~nd a readin~ takAL. ro~ 
rot .J.te t :.H~ ou.ter tu0~ ~f t'·w tAle sco:pA rotatinf;, i ;·: t11e sleeve or 
collar , t ·:uo t:~t)-1 SO debre4s; t110 le ~1e, axial linAs of t'10 i:1af,ee 
will 1..-e in aii ~rn.iient wiV1out further adjuetment. :C)ut if the eye 
is :i.stiblilatic, t-:rn s:1ort line s will not. LJ r<"tat i i1E, t;1P µad
u.a tod disc or: w1ic~1 radii cf curvature o: t:w cornPa in various 
me ridia.ns are re '.d off, t'.·F~ s~nrt li· ~2a are LV:ci.e :-.o coinciue, S(l 
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that a perfe ct cr0ss is n.g~ir~ f•rmed, and t::l.e ~i .. aduating is read, 
ffi~ differenct4 ·uetwAAn this and the ·orevicus readine;,, LA., thP 
diffArPncA ~Atue0n the twe pcintPrs, ~ives th~ differenu0 in t~ o 
C'urvat ·u.rP. of t }1e cornAa in thA two meridj_ans. ~hA iL1agAs 1Jf 

circlas w}1ich form thA outer porti~n of thA mires are o?al ir 
or·dinari ast igma t i ·sm. 

&p. 2l. Stud.1 ~f thA CArvical S;@Pa~hetic. 

( l) .Si&ns of Pa:rA.J.ysi3 in the ~ .A.ft Ar So c \ inrJ. o.f t}lP 
Cervical ~athPti~. 

BeforA operatin~ ~~servA the AJA3 •f thP cat and n•te 
anJ difference of siz~ er sha~~. Isolate OL~ cervical symna
thAtic nerve untio r ase"'Jti~ cel:ditier:.G and section the nPrve. 
:~kA the ~edian skin incision ef t~A nAck as small as noasible. 
Allor..r for rPcovArJ from thA anPsth.At ic n.nd co. l,;:iarc ~ 

a) SizA of thP pupil cf t :1A rig,~1t with tl~.A left P.JP-. 

b) ·, id th of thP palp~bral fissur ~ nn the two sid.As ~ cl 'l'Bi:luAratLl::r.A l"'lf t,1P ri~~1.t a.r~d. 2.eft ears. 
d Posi ~i~n nf t~1P riirti _~at~n~ :':'J.Alll~;an~ on eac!l side. 
p, Prom1nt.v.,e cf t!J.P AJA1,.;R.l._ 0r:. Aac ·1 sidA. 
f A1;r~ear .-?..nCP of t:18 r;or.junr.tiva or,. -both 8ides. 
::e:isu.re as accu.ratAlJ ao you can thA width "f the 

ru-p il on . P-a.ch s id.A. Ir~st ill into ea. c~1 r, on.i ·Lmct i val sac. several 
iT 0 0s of a ~ ~ cocai~8 solution. Hew do~s it affect t~e siz~ of 
t iH3 pupil on t,1e two sidAs. .Allt"n7 3/4 hnur to elapse frrim tL11A 
0f instilJ.ation of t'18 cocainA till uakinb observation. ·rnstill 
cecaine evAr~ nt~er day durin~ the next wee~ and note thA effA ct 
on t~.1e size of t:.1.A two pupils. * 

(2) ,Stuc.(1 of~ .Pl11s.iolog,,1 of t'.1e C~rvical,,__S~,1patheti.~. 

~therization and tracheotomy. Do not WAt er '.·i.and.J.A 
t~1e 8ars.· Isolate t~1.e cervical sympa-.he'iic en one side. In t~.e 
cat (and rabbit) thiR nerVQ though rri thin t:ie vagus shea t:1 is a 
distinct nArve anato~i1ically. Place a liftine, ligature under t :1e 
:-J. e 1·ve. ::Iolli u :0 t::.1A ear '&t the libJ1t se t:.1c,., t:1a blood VASSAls 
can te clearlJ sAen. rou li~a~ure thQ nerve. A t _1nsient con
striction of t]1e arteri~les ~ ·0e seen to ~a.ke pl.~ws th~ moment 

* S~ecific Refere_ncAs: 
II 

fft_,Ar : :orbus basedowii, L2.ndstrnn:, l,;orciiskt l:edicins:vt . 
Arl~iv, 40, 190?, -p. 150 .. Uber diP _r\nato:Jie d;;;r e:, 1atten 
:~uskulatur d...;r Orbita und LidQr, s-oeciAll ui~ :~em1 : ... ana Orbitalis 
EusctLlosa, Yrauss, :·unci1. ::ed. 1 .-Qch. 5R, lJll, "'O • . L993, Se-,t .~ 19. 
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of ii~ation. ?he constriction soon 6ives waJ to a dilatior.. 
' .... h y? P::i:.eservA t i1e u :;rper end of the nerve and stimulatP with 3. 

wea~- t0tariizi nb curr-Fmt. 1fote: 
a) _:jffect on t"11e size of the vessels of the ear; on tl1e 

t dunerature of the Aar. 
• b) Size of the pupil. 

c) l ·icti tatin6 ~1et1brane. 
d) ~ .ovement of t~1.e eJelids? Chanbe in widt~1 ('lf the ~alpe

·--ra l fissure? 
e) l~ovALlent of t~e e;A~all inde~endent of t~e move~cnt of 

t -.·10 C\,··e l i is . 
f) ~ .ovr:iri1ent of t :ie hair. It aay ·0e necessary to str~ngthen 

t he current to elicit movemant of the hRir. 
g) I~olate sniatic nerve on e~ch siuA and sti=ulate cAntral 

enL.l vit~.1 a teta.niziut, cur:.:.ent notii1b ef:C'ect on :-i upi l ... Ex-:1 lain. 

In conclusion, v~ will ~n~eavor t~ dAmonatratA the pns
sitility of crossed or alternatin~ parnlJSAS bJ lesions involving 
different ·9arts of t ,.1e ·Grain st em, ".i:o ac c orn-0 lisl1 this the animal 
is ~~t on its side and brain ex~ os ed wit~ bone forceus and tre-
-:.:i nne . :re:u1orrhabe is c,._,ntroll 2d r.·i t~1. soft wax ar:cL elevation of 
t °'.1.e he ,1d. J:'lrn cere ·0ral -.~ e:misnhA:i_· .. ~s are now r~~;ioved. i~cn .. · stii"i1~1-
la te t :rn c1"'us cere ·0r i .3..nd p 1•rns on one side and r:ote effects • 
.:.:X,?lain. .~:_; lore floor of t 1e fourt ;1 ventricle electrically. 
~o c~te n~clei of oribin of X, XI, XII nerves, etc. 
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DATE RANK, BRANCH of SERVICE, and ORGANIZATION, specifying LOCATION RANK BRANCH 

Co., Reg., and Div., or similar designation of unit -
l ~118 

Enlistment .Jn.n 1 5 C ar~:n T,:L br"'.~~~ir.n. T,j_l~:r·.,,, ·=r VJ':Lr ~·)e .cv i cc. A;rn :- i ",1n Li Lrt r,lr 
to 

I T'iR i' 20 Ao-; 0 ~ i at i 0 n z at IJar.lt) r~od;/, n r'l i lf: i N c \ r ~'f exi co . 
I 

2 

I 1918 
3 Cio_:it :; ;; ~;nnn 1 ii] i".!"> ,...; ·::in (~~mn r~ r· · . ..i vi t , g ') ,....1- t' -r·cl IJ i. , T, j b r ~ r:r \l,p r 

-· # .co 1 

to 
Promotions, 4 C:ts:.:e~ i ~ j. <)ervir!c, A .• eri.c' .n Li b-,.n.r,,' A 31..)oci at .i.on) 
Transfers, .!......, ., 
Offices held, 

1' .. ~an;.::;fer rec to B r·1·-· c '·1 0 i' serv-i cc} e.g., Co. Comdr., 5 1 sn_ r:J Ovcrser>:.z Sd. 1e or.. Adj., etc. 

6 Dec.l?tL. I'ort Reorcwc~tative,of A.Ii.A. vdth 

7 !:l.e d q 1 l --tr t er s u.t Bordeaux, lt1r~nce( B2.~JC Gcct Lon 2) 

\ 8 Jan.10 to Se ot .. ~ CJ. t1th, 1919. 

Discharge 

State in detail military ex
ploits performed, honors and 
marks of distinction conferred 
(including service chevrons), 
and any items of interest con
cerning your service, such as 
position of instructor in special 
subject, etc. 

Servir~e il-: tLc ca:1.0s ir the u.c~. invul,.tcd Ch€' clevulo)mfrnt arc t.dminist)at 
tion of the Ct ... rip I1ibr&.ry with its nu,ierou::i b 1"'1.d c~1es. 

Servi1;e .:.n ·;1rt.,n(;e inc1~dc~d tne forward:Ln · of i.JO ,_ re 1 ~ ;i .. ~d u~ Bord o.ux 
~o A.L.A.:1c.a.dq'..l·--.ct .i's in V ris · nd the s~.J.°bs ~cper .. ~ di.;;triL"Jtion of these _,uoks 
to tJ c re.on .' _. the l[lrr~n cc.~ ·1ps and billctin{1· area.., in J~ase Section 2. 

Include all se1Nice civi 

and mi i tary 
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