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VIRGINIA:

IN THE CIRCUIT COURT OF THE CITY OF ROANOKE

ROBERT EDWARD PURYEAR,

Plaintiff,
v. : MOTION FOR JUDGMENT
: e
NORFOLK & WESTERN RAILWAY CO., : QL s7000 9/?
Defendant. :
Serve:

Norfolk & Western Railway Co
c/o Wiley Mitchell, Jr.
Registered Agent

8 N. Jefferson Street
Roanoke, Virginia 24042

TO THE HONORABLE JUDGES OF SAID COURT:

The Plaintiff, Robert Edward Puryear, by counsel,
g moves the Court for judgment against the Defendant, Norfolk &
;E:”g EE Western Railway Co., and in support of his complaint, alleges as
ZE848 follows:

1. The Plaintiff, Robert Edward Puryear (hereinafter
"Plaintiff") is a resident of the County of Roanoke, Virginia.
25

The Defendant,

Norfolk & Western Railway Co.
(hereinafter

"Defendant"),

is a corporation incorporated in the

State of Virginia and conducting and doing business in the City
of Roanoke, Virginia.

3. The Plaintiff’s claim against Defendant is an

action arising under the provisions of the Federal Employers



Liability Act, 45 U.S.C. Sections 51, gt. seqg., to recover
damages for personal injury sustained by the Plaintiff while
employed by the Defendant and while engaging in interstate
commerce.

4. During all times herein mentioned, the Defendant
was owned and operated, in interstate commerce, a railway, a
portion of which is located in the City of Roanoke, Virginia.

5. The events giving rise to this suit occurred
throughout the Shenandoah Division of the Railway owned by the
Defendant.

6. In the course of operating the railway, the
Defendant employed the Plaintiff as Division Road Foreman of
Engines on the Shenandoah Division.

CAUSE OF ACTION

s On or about September 30, 1987, the Plaintiff
retired from his employer, Defendant Norfolk & Western Railway
Co.

8. During many long years of service to the
Defendant, the Plaintiff was constantly exposed to excessive
noise from machinery and trains owned and operated by the
Defendant causing permanent injury to his hearing.

9. The Defendant, Norfolk & Western Railway Co., had
a duty to provide a reasonably safe work place and environment
for the Plaintiff, free from noise at such levels as to damage

hearing.



10. Notwithstanding said duty, the Defendant
carelessly and negligently failed in this duty by failing to
provide a safe work place and environment free of noises of such
intensity as to produce hearing loss and a ringing sound in the
ears.

11. As a direct and proximate result of such
carelessness and negligence, the Plaintiff was caused to sustain
a permanent hearing loss and a ringing sound in both ears.

12, Prior to the constant and excessive exposure to
the noise levels of the work place, the Plaintiff experienced no
hearing loss or ringing sounds in both ears.

13. By reason of the foregoing injury to the
Plaintiff’s hearing, the Plaintiff has been obliged to seek and
continues to seek medical attention; has incurred and will
continue to incur medical bills in the future in an effort to be
cured of said injuries; and has suffered and will continue to
suffer great physical pain and discomfort.

WHEREFORE, the Plaintiff, Robert Edward Puryear,
demands judgment against the Defendant, Norfolk & Western
Railway Co., in the sum of Five Hundred Thousand Dollars
($500,000.00), plus costs in his behalf expended and such other

relief as this Court shall deem meet.

ROBERT EDWARD PURYEAR




C. Richard Cranwell, Esquire

Patrick S. Shiel, Esquire

CRANWELL, FLORA & MOORE

P. O. Box 11804

Roanoke, Virginia 24022-1804
(703) 344-1000



VIRGINIA:
IN THE CIRCUIT COURT OF THE CITY OF ROANOKE
ROBERT EDWARD PURYEAR,

Plaintiff,
V.

NORFOLK AND WESTERN RAILWAY CO.,
Defendant.

Case No. 770CL89000919-00

GROUNDS OF DEFENSE

The Defendant, Norfolk and Western Railway Company,
for its grounds of defense says:

1. It admits the allegations of paragraph 1.

2. It admits the allegations of paragraph 2.

3. Paragraph 3 alleges matters of law and requires
no response.

4, It admits allegations of paragraph 4.

5. It denies the allegations of paragraphs 5.

6. It admits that on September 30, 1987, Plaintiff
was employed by Defendant as Division Road Foreman of
Engines on the Shenandoah Division.

7. It admits the allegations of paragraph 7.

8. It denies the allegations of paragraphs 8, 9, 10
11, 12 and 13.

9. Plaintiff was guilty of negligence which

contributed in whole or in part to his alleged injury.



10. It denies it owes Plaintiff five hundred

thousand dollars ($500,000.00) or any other amount.

AFFIRMATIVE DEFENSES

11. Plaintiff's alleged cause of action is
time-barred.

12. 1If Plaintiff has any cause of action other than
under the Federal Employers' Liability Act, he has assumed
the risk of injury.

13. Plaintiff was or may have been contributorily
at fault, which fault would be compared with the negligence
of the railroad, if any, in reduction of any award to

Plaintiff.

WHEREFORE, the Defendant moves that the Motion for

Judgment filed herein against it be dismissed and that it be
awarded its costs expended herein.

Tha LS

L. Keith Lambert, Esquire

Law Deparment

Norfolk and Western
Railway Company

8 North Jefferson Street

Roanoke,%Viz;%g%ag%fo42—004l
By =

&
Woods, Rogers and Hazlegrove
105 Franklin Road, S.W.
Roanoke, Virginia 24004-0720




I hereby certify that a copy of the foregoing was
mailed to C. Richard Cranwell, Esquire, and Patrick S. Sheil,

Esquire, Cranwell, Flora and Moore, P. O. Box 118, Roanoke,

Virginia 24022-1804. _ _
NG

L. Keith' Lambert, Esquire.
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THE VIDEOGRAPHER: We will now begin the

deposition. The time is 11:19 a.m.

(Whereupon, the witness was first duly

SWOTrn.)

ARAM GLORIG, M.D., a witness herein, having

been first duly sworn, was examined and testified as

follows: .

EXAMINATION

BY MR. MOORE:

Q. Doctor, would you state your name and

-

address for the record.

A. First name is Aram, A-R-A-M, as in Mary;

the last name is Glorig, G-L-O0-R-I-G.

Q. And are you a medical doctor?

K I am a physician, yes.

Q. And where do you presently practice?

A. My practice is in california in Los
Angeles.

Q. And in what states are you licensed to

practice?

8
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Dr. Glorig iﬂby,ﬂr. Moore
. n Tlge =
A. Presently licensed in Califormnia and
Texas.
Q. Are there other states where you have been
licensed perhaps in the past?
A. I have been licensed in Washington, D.C.

and Maryland and Connecticut and Virginia, I believe

it was.
Q. What is your special area of practice?
A. What is my special what? .
Q. Special area of practice?
A. Well, I practice what is called otology;

that is, diseases related to the ear and related
structures. My certification board is in
otolaryngology which in simple english is ear, nose

and throat.

Q. Do you also -- have you and do you conduct

research in this area?

A. Have what?
Q. Do you conduct research also in _this area?
A, I have done a lot of research over the

past 35, 40 years, Yyes.

Q. Could you just give the jury some examples

of this research? 9
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Dr. Glorig - ‘by Mr. Moore

L.
- -_ -

A. Well, most of my research has been related
to noise and its relation to hearing loss, other
affects as well, but mostly hearing loss, for --
from 1952 till 1964 I directed a group of 12 to 14
scientists and we did nothing but study the
relations of noise to heéfing loss.

Q. And, Doctor, how long have you been
practicing medicine?

A. Well, I got my MD in 1938 and then I had
five years of postgraduate training, four years in
the Army and I started practicing for about six or
eight months before I went in the Army and then
after I came out of the Army, which was 1946, I've

been doing practicing one way or other since 1946.

0. That's almost 50 years.

A. That's correct.

Q. And how old are you, Doctor?

A. I will be 88 -- what's today? Monday --

on Wednesday.

Q. Doctor, if you could, please, give me a
brief summary of your professional background since

you've graduated from medical school.

A. Well, I went to several hospitals, one in

10
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Dr. Glorig - -:by Mr. Moore

oy

Connecticut, one in New York City and one in
Atlanta, Georgia where I received training both in

pediatrics and otolaryngology.

I was certified, board certified, that isi
in 1947 in otolaryngology, which is ear, nose and
throat; and since then I‘Qe had several
preceptorships and various relationships with other
doctors improving my professional background.

I was a professor at Yale and I'ye been a
professor at University of Texas Medical School andi
UCLA in Los Angeles, USC in Los Angeles, Loma Linda
University in Los Angeles and George Washington
UEiversity in Washington, D.C.

5 9 And specifically, Doctor, were you the
director of audiology at Walter Reed Army Medical

Center in Washington, D.C.?

A. Well, I was director of the hearing center
at Walter Reed from 1947 to 1952 at which time I was
in charge of the entire Army program, I was-director
of technical research in hearing for the Army and I
was also in charge of the Veterans' Administration
program putting together the rehabilitation centers

for soldiers with a hearing loss.

11
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Dr. Glorig - by Mr. Moore

s

And then I went to Texas in 1964 and
built, designed and founded the Callier Center for
Communication Disorders, which is presently part of
the University of Texas at DallSs; and when‘we
turned the center over to the University of Texas at
Dallas, I became Dean of'ihe School of Human
Development and I was still director of the center,
Callier Center; and Callier Center is, was and is
and I hope will be among the best such centers in
the world.

Q. Could you explain a little bit about what
they do at the center?

A. You have to speak louder,

Q. Could you please explain exactly what they
do there at the center?

A. At the center? The center is composed of
three different divisions; one is a school for deaf
children, the other is a research division and the
third is a~division for handling communication
disorders in the community around the center itself,
practically the whole State of Texas. Anyone with a
communication disorder can go there for help.

Q. And, Doctor, where are you presently

12
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Dr. Glorig -.-by Mr. Moore
located?
A. Pardon?
Q. Where is your practice presently located?
A. I didn't ﬁear.
Q. Where is your practice presently located?
A. Oh, my praéticé'presently is located in
Los Angeles at the House Ear Clinic at Third and
ElDorado in Downtown Los Angeles.
Q. And you're presently treating pegple for

various types of heéring loss, that's what you do

presently?

A. Well, they gave me a name of forensic
otologist and I handle all those cases that come to
the House Ear Clinic, which is a group of practicing
otologists that has anything to do with legal
problems, suits and compensation cases, injuries,
accidents, et cetera.

Q. Doctor, could you please explain how long
it's been known in the medical community that noise
in the workplace could cause permanent hearing loss?

A. Well, it's been reported in the literature
way back as far as a couple hundred A.D. when the

inhabitants near the Victoria Falls of the Nile

13
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Dr. Glorig -.-by Mr. Moore

W

River seemed to be getting a hearing loss and it was
blamed on the noise of the falls which made a very
loud, thundering type noise; but officially
reéognized in about 1830 when it was rTreported in
England among railroad workers and among
coppersmiths and iron wofkers and that class of
workers; and then in 1860 more literature and then
all the way from 1860 until the 19008 there were
several reports about noise causing hearing loss;
and then in 1943, '42, '43 during World War II it
began to take on a bigger aspect because of the
losses that were being encountered in the United
States Army because of the gunfire.

At that time, as a matter of fact, one of
the ear protectors that we now use was developed at
Harvard by a group for the Army, the V-51-R it's
called.

From there on it exploded in terms of
literature-all the way through the 19508 and there
was a guide published by the American Academy of
Otolaryngology which showed the program, all the
details of a hearing conservation program and even

suggested a safe level, which was approximately 90

14




10

N

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10
Dr. Glorig - :by Mr. Moore

-— T - -—

dB-A, back as far as 1958,

I wrote a letter to the surgeon general of
the Army in 1950 describing a hearing conservation
program and urging that it be started in the
military services and then the first official order
from the military sefviceé came from the Air Force
and about 1959 I believe it was the regulation which
was 160-3.

There were many, many articles published.
our research group from 1952 to '64 must have
published about 50 or 100 or more than that, about
100 articles that were put in the medical journals
agd other types of journals, safety journals,
scientific journals describing what noise was doing
to hearing. So we've known about it officially I

would say since 1830 but widespread knowledge came

in the early 1900s.

Q. In your research that you did and you have
just described in the 1950s and early s;xties, did
you establish a measurement which you could say
anything at that measurement would cause a
measurement of noise in the workplace or where at

that measuremeht would cause hearing loss?

15
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Dr. Glorig - -by Mr. Moore

-

A. Well, in about 1949 and '50 there was a
committee called Z-24-X2 which was a combined
committee from the Army, Air Force, Navy and other
governmental institutions that looked at the problem
of noise and its relation to hearing loss and at
that time they stated they didn't know enough to
really come out with a fixed safe level or a
criterion, but the first official criterion that
came out medically was probably the guide fhat the
Academy published in 1958 which stated that about 95
dB-A -- 90 dB-A would be a reasonably safe level of
which to start hearing conservation programs.

And from there on, much more data was

-

gathered so the 90 dB-A was looked at as the
official criterion.

When OSHA came out with theirs eventually,
they had what they called an action level at B85,
when you were supposed to test hearing. If the
people that you were testing any of them showed a
hearing loss, then you were supposed to start ear
protection.

You did not have to start an entire

hearing conservation program until the level was 90

16
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Dr. Glorig - -'by Mr. Moore

.

dB-A. At 950 dB-A then you were commanded by the
U.S. Government, and that was not official until
1983.

It started in 1979 but theyfdidn't
describe what a hearing conservation program was in
'79, so it was refuted --Aas a matter of fact, I
think in Virginia I think the case was that said
that they -- nobody knew what a hearing conservation
program was, so therefore they would not ahide by it
at that time.

So in 1983 they came out with a total
description of what a hearing conservation program
was and then it became officially adopted by the
government saying that you had to have a hearing
conservation program if the level was 90 dB-A -- was
above 90 dB-A.

Q. Doctor, going back to your letter to the
surgeon general of the Army which explained the
elements of a hearing conservation program, -could
you please summarize those elements that you wrote
in that 19 -- what, 1950 letter?

A. Well, the elements of a hearing

conservation program have been fixed since before

17
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Dr. Glorig - .by ﬂr. Moore

that letter, but that letter was an official
recommendation to the Army surgeon general that the
Army should have -- make measurements of all of
their equipment that madeinoise, should measure the
hearing on all soldiers when they entered the Army,
entéred the service, and then annually or
semiannually or every two years following that do a
hearing test to follow these people who worked in
the noisy situations and educate the men wéth

respect to what noise does to hearing, what a

-hearing test was, what audiometry was; and then

there was an effort -- supposed to be an effort made
ubere you reduced the noise at the source, which of
course is the obvious solution, but it's technically
sometimes and economically very difficult. And
that's about what a hearing conservation program
consisted of then and still consists of now.

2 1 Now, in the 1958 Guide to Conservation of
Hearing and Industry, which was -- which you've
mentioned, did that outline the elements of a
hearing conservation program?

A. Yes, That was the purpose for publishing

it, to tell people what a hearing conservation

18
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Dr. Glorig - -by Mr. Moore

program consisted of, and those elements that I've
just described were included in the guide.

Q. And just to refresh my memory, who
publishedathat -- those guidelines?

A. The American Academy publishéd it as an
official medical supplement to their transactions
and then it was distributed widely throughout
medical societies, educational institutions and
anyone who wanted it. It was advertised in such a
way that people could write and get it if they

wanted it.

5 8 Was it sent out to industry?
b A. Pardon?
Q. Was it sent out to industry?
A. Yes. It was written for industry

specifically.

Q. Doctor, could you just explain briefly how
levels of noise -- how it affects hearing?
A. Well, there has been a lot of work

recently with respect to microscopic studies on
individuals who.have had noise exposure and died for
one reason or other and their temporal bones removed

and studied under the microscope and the seat of the

19
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Dr. Glorig - by Mr. Moore

damage is usually in the hgir cells.

Now, the hair cells are tiny cells, about
30,000 of them, that are located in the end organ of
hearing which is called the cochlea, and the cochlea
is the beginning of the nerve of hearing made up of
30,000 different cells that recognize different
frequencies on the sound spectrunm.

The cochlea is a spiral-shaped organ like
a snail shell and the base of the snail shell is
where the high frequencies are and then as you go up
the spiral to the so-called helicotrema or the apex
of the snail shell, the frequencies get lower and
lower until you get down to about 20 cycles per
second, and it is in that cochlea where the damage
occurs because the cells themselves are
overstimulated for too long a time and they go
through a temporary chanée and then a permanent
change if the noise continues long enough.

When that happens; the damage is- -
permanent, thére's no way to cure it or treat it or
improve it in any way.

Q. There's no type of therapy or any type of

surgical procedure that can be done to restore the

20
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Dr. Glorig - :-by Mr. Moore

hearing?

A. Nothing, even hearing aids are difficult
to use with a noise-induced hearing loss because of
the kind of hearing loss it produces.

Q. Could you please explain that, Doctor?
Hearing aids usually won'i help this type of loss?

A, Hearing aids --

Q. Why would hearing aids not work with a
noise-induced high frequency hearing loss?_

A. Because noise-induced hearing loss occurs
mostly in the high frequencies, there isn't much
loss in the lows, and therefore when you put an
agplifier on such as the early hearing aid
amplifiers would amplify the whole spectrum, so
you've already got reasonable normal hearing in the
low frequencies and when you amplify that, it serves
to mask the other information which doesn't amplify
as much in the high frequency end.

Now we've got hearing aids that.can select
frequencies and they do not produce much
amplification in the low freguencies now, but they
do produce amplification in the high freguencies;

but amplification is not what the real problem is,

21
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Dr. Glorig -+by Mr. Moore

™

the real problem is that you lose the ability to
discriminate sounds in terms of their pitch and the
hearing aid doesn't help that very much, all the
hearing aid does is make sound louder at specifici
areas in the sound spgctrum; so you can hear better
with hearing aids in'quiéf, but the real problenmn
with people with a noise-induced hearing loss is
when they try to talk in the presence of other
competing signals, such as noise or a lot of people
talking or riding in an automobile or any such thing
as that, they have a great deal of difficulty
discriminating what the person is saying, they hear
them but they don't understand them because of the
high frequency loss and the hearing aid seems to =--
certainly doesn't improve that and frequently the
person complains that they have more trouble in
noise with the hearing aid than they do without it,
so we've got to do something about that, and so far
we hav;n'tnsucceeded. -
Q. Doctor, while we're on this subject, what
are some of the common complaints from people who
have noise-induced high frequency hearing loss?

a. Well, complaints with their hearing

22
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Dr. Glorig = -by Mr. Moore

- s ='<p —
principally is they have a great deal of difficulty
understanding in noise, that's the principal

complaint.

The other is that they can'& understand
people and when you do what they call discrimination
tests on them, you'll find that they're not able to
discriminate consonants very well because they've-
lost high frequencies and the consonants are high
frequency elements of speech and when you lose the
hearing for consonants in speech, youjlose
discrimination because you don't hear the Ps and the
ks and the Bs and the Cs and Ds very well, so you
hear them but you're not sure what they're saying.

The other complaints are they have
difficulty because they turn up the TV too loud for
the rest of the family and they isolate themselves
because they can no longer understand what's going
on in church, they don't go to movies very much and
if they're-at home with the TV, why tﬁey disturb the
rest of the family because of the way they turn it
up.

One of tﬁe real things that the

noise-induced hearing loss brings on too is the

23
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Dr. Glorig - -by Mr. Moore

e -

problem called tinnitus, T-I-N-N-I-T-U-S, and
tinnitus is a ringing noise in the ear which is
usually a high-pitched sound that is constant and it
produces an annoyanﬁe to the individuals that with
some people is quite hard to live with, they can't
get used to it, some of them threaten to commit
suicide and this kind of thing. Those are the real
main problems with a hearing loss.

Q. Now, Doctor, does the American Medical
Association have a ﬁormula for calculating
disability rating of hearing loss?

A. Yes, the formula originally came out of
Walter Reed when I was there in a little different
order than it is now, but then I was on the
Committee on Conservation of Hearing of the American
Academy of Otolaryngology and I suggested that we
ought to have some kind of a formula that we could
use to determine how much disability accompanied
their hearing loss; and the .original formula was to
use three of the frequencies that you test when you
test hearing and these frequencies are 500, 1,000
and 2,000; 500 being one octaQe above middle C on

the piano and 1,000 an octave above that and 2,000
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another octave above that.

Well, we used that for quite a number of
years until about 1969, I believe it was, when we
begaﬁ to take notice that perhaps the high
frequencies like 3,000 and 4,000 and 6,000 had
something to do with hearing and we should think
about considering those in the formula, so 3,000 was
added to the original three-frequency formula and
this then became a four-frequency formula yhere the
hearing levels at 500, 1,000, 2,000, 3,000 were
averaged and then from that average were subtracted
25 dB, because at 25 dB it is considered that a
handicap starts, you don't really have a noticeable
handicap before your hearing levels at those four
frequencies get greater than 25, so you subtract 25
from that average and you_multiply the difference
with one-and-a-half to arrive at percentage

impairment. And that is the formula that is used in

most states.

There are a few states that are different
than that, but most states have accepted that as a
formula to determine percent -- actually, what it

does is determine percent impairment and then you
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combine the two years into what is called binaural
handicap.

Q. Does this formula adeqgquately measure the
disability one receives from a high frequency
hearing loss?

A. Well, obviously'one -- if you're trying to
determine disability for hearing and understanding
speech, you should use speech to determine this, but
we have no satisfactory speech tests until very
recently there's one coming out very soon that looks
like it might work, so we use the pure tones for two
reasons, one because we didn't have good speech
signals to use, and two, because that's what was
available to us from the hearing conservation
programs, nobody tests in speech for hearing

conservation programs, they use pure tones.

So we wanted a formula that we could adapt
to what already existed in terms of the hearing
levels on a pure tone basis as measured by- .

audiometry.
The present formula going out through
3,000 does give some consideration to the high

frequencies, but apparently not enough, because in a
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study where quite a number of hundreds of thousands
of people were involved where you asked them did
they think their hearing was good, fair or poor,
they said it was good as long as they had hearing
better than 25 and then they began to say it was
fair when they showed a ﬁigh frequency loss and then
it was poor when they had a loss of 40 dB or more.
So the high frequencies do have something
to do with hearing speech, particularly when we're
in a noisy situation, particularly when you're
trying to pick signals out of other competing
signals, so we are now looking at the formula to see
what should be done about the high freqguencies.
Presently we get men that show zero
percent impairment on the basis of the AMA formula
and yet we know they're having difficulties. This
is outside of those people who have monetary grants
that they're looking at; even people who don't have
a motivatien of this kind are complaining-that they
don't get along too well in noise, they're having
trouble at home with the family, they don't hear
children because of the high-pitched voices and that

sort of thing, so we know the formula does need

27

NICKEL REPORTING SERVICE




10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23
Dr. Glorig - by Mr. Moore

- .uF =4

*

something done to it in order to give more account
to the high frequencies.

We're learning in the last year or two
that high frequencies also have a lot to do with
binaural hearing, that in order to pick signals out
of other competing noises you need more high
frequency information so that you could properly
listen to one person when a dozen other people are
talking, and on the basis of these findings we're

beginning to come up with a possibility of a new

formula.

Q. Are you conducting research?
_ A. Yes.

Q. At your lab to come up with that new
formula?

A. Yes.

Q. Do you have any idea about when a new

formula might be available?

A. Well, one has élready been auggggged in
the literature but of course it has to have a lot of
consideration by others, it has to be examined by
others and so on and then approved by standard

situations and so far it hasn't gone through all
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that, it will probably take two or three years to do
all that before a new formula is suggested.

A friend of mine and I and a couple of
other men have just published a paper that will
appear pretty soon suggesting a change in the
formula as a temporary change looking toward what a

future formula might be.

We hope that the future formula will be on
the basis of testing with speech and not wfth pure
tones, but if you do that then you're up against the
problem that all hearing conservation programs use
pure tones for their hearing conservation progranm
agd that's what you have when you get a man who has
had pure tone tests, he's never had any speech

tests.

So my lab is now developing a speech test,
has already developed a speech test which may be
adapted to a screening type thing that you would use
in industry to test people and it's based _on speech
intelligibility.

Q. So it would take into consideration the
loss that -- the high frequencies?

A. The loss of 3, 4 and 6, yes.
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Q. Which the present AMA formula does not
take into account at 4, 5 and 6; is that correct?

A. That's correct.

Q. Doctor, you've examined and treatedipeople
with hearing loss for over 50 years. What is the
number one cause of noise-induced hearing loss?

A. Well, I wouldn't put it that way; the

number one cause of noise-induced hearing loss is

noise exposure.
Q. From what source?
A. The number one cause of hearing loss in

the general population is industrial noise.

_ Q. Doctor, when does one notice a
noise-induced hearing loss? 1Is it immediately upon
injury or is it -- does it take a matter of time to
develop?

A. Well, the problem there is that the loss
first starts in the high frequencies and the high
ffequenciea don't have a large effect on ordinary
conversational type speech in ordinary
circumstances, so you don't notice you've got a loss

until you've got qguite a bit of loss, and that quite

a bit means that in the high frequencies you would
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have probably 35, 40, 50 dB loss at 4,000 hertz and
3,000 and 6,000 along about the same except a little
less.

When you really starﬁ to notice difficulty
is when you begin losing hearing at 2,000 hertz,
which occurs gquite a bit later than that at 3, 4 and
6,000 hertz.

And then as you continue in the noise, 25,
30, 35, 40 years, you begin to get low frequency
loss and then it begins to dawn on you, my God, I
can't hear what's going on half the time, but
usually that's related to the beginnings of a
hfaring loss at 2,000 and then at 1,000 and then
500. So you may go ten years or so before you
really notice any real problem, depending upon what
level the noise is, of course.

Q. So it wouldn't be unusual for someone to
have an audiogram that shows a high frequency loss

but it wouldn't be unusual for that person_not to

notice any problems with his hearing?

THE WITNESS: Depends upon how much --
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what the level that the high freguency was.
obviously if it was very severe, then he would
notice some problems, but it usually takes a while
for that to occﬁr, 10, 15 years.

Q. Doctor, is alcohol consumption related in
any way to high frequency hearing loss?

A. I've never seen anybody get a hearing loss
from alcohol, unless as I call them a dead-beat
drunk where they've got other problems from the
alcohol that mijht produce a hearing loss,-but I
know of no relation between alcohol -- consumption
of alcohol and hearing loss.

- You may get a temporary change in hearing

from excessive alcohol at one time, but when the

effects of the alcohol wear off, that temporary loss

will go back to normal.

32

NICKEL REPORTING SERVICE

PITTSBURGH, PA (412) 765-1828 WHEELING, W.VA (304) 232-7081



o

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q.
the noise
1964, you
noise?

A.

Q.

28
Dr. Glorig - 'by MT. Moore

Rl |

Doctor, going back to the work you did on
research at the subcommittee from 1953 to

were director of research institute into

Yes.

What was the official name of that

organization?
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A. Well, that was called the Subcommittee on
Noise Research Center which was organized by the
Subcommittee on Noise of the Committee on
Conservation of Hearing at that time of the American
Academy of Otolaryngology.

Q. And could you please describe some of the
research that you did at that time in those
11 years?

A. Well, one of the things we needed was

industrial subjects, so we had to get into industry
and of course industry didn't want us to come in
because they suspected they might have a problem and
tpey weren't too sure they wanted it really laid out
for them so that it would become public and cause
problems with workers.

So through the influences of Dr. House,
one of my colleagues, who knew the president of
Lockheed and the president of NorthAmerica, we were
allowed to_go into Lockheed because the medical
director there was a very forward looking man and he
let us go in thére and make noise measurements and
test the hearing on the workers who worked in the

areas where we made the noise measurements; and from
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that beginning, we began to get hundreds of
thousands of audiograms that our team personally did
as well as audiograms that were made by others for

the industry.

And on the basis of those audiograms and

the noise measurements
and I examined a great
determine whether they

their hearing loss, on

and the years of exposure,
many of these subjects to
had any other causes for

that beginning we began to

get the automobile industry, the steel industries,

the paper industries, the bottle-making industries

and so on because whatever we reported we reported
anonymously as far as where the data came from, so
that no company would get in a position of being

embarrassed because they had a thousand people with

a hearing loss because we didn't name the

companies.

And we did that for the period from '52 --

well, it was actually from '49 the research center

started until 1964, at which time we completed our

job and had established the relations pretty well of
how much noise it took to do how much damage and so

we closed the research center and I went to Texas.
35
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All that data was -- part of the data was
used to establish the present standards, not only
here in this country but in Europe and throughout

the rest of the world. !

Q. During this time, did you consult with
companies on setting up hearing conservation
programs?

K- Yes, we -- when I say "we,"” I'm talking
about the members of our staff, but particularly
myself were going to visit the management ;f many of
these industries and therefore offered to help thenm
set up hearing conservation programs; at that time
tnere was no regulation. So they were doing it on a
voluntary basis.

And Lockheed had someone of the first
programs which started in about 1949, 1950 and then
NorthAmerican followed and Convair down in San Diego
and Boeing up in Seattle all about that 1980, 1952
period staEted hearing conservation programs.

And then in 1955 the West Coast Public
Paper Association came to me through their safety
man, Dan Adare, and said we think we have a problenm,

could you help us decide if we do and what to do
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with it. S0 I went into every pulp and paper plant

on the West Coast and some in Idaho and Nevada and

up in through there --

Q. Do you knowihow many plants?

A. Pardon?

Q. Do you remember about how many plants that
was?

A. How many?

Q. Yes.

A. Ooh, 25 or 30} I suppose. It was the pulp

and paper industry. And then the Owen Illinois, the

safety engineer there, Bill Hazard his name was,
came to me and said what about the bottle industry,
would you help us with that, so I and some members
of my staff visited 21 of their plants throughout
the country and did hearing tests on their employees
and made measurements of the noise.

So the bottle industry and the paper
industry and those industries got into this quite
early in the early fifties, mid-fifties, so on. And
we also went to the steel industries, Bethlehenm
Steel particularly, and General Motors and Ford,

Chrysler was a little late but they -- we eventually
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got in there.

Q. And what hearing conservation measures did
these companies put into effect?

EA. Well, they did what was advised under the
ordinary hearing conservation program, they tried to
reduce the noise, they established like the pulp and
paper companies where they were operating these
large paper machines in a large room where there was
guite a bit of noise, about 95 to 100 dB, they put
boothé in there that the men could sit in these
air-conditioned booths and watch the dials and so
forth and control the machine that way, so instead
of being in the noise eight hours a day they were
only in it for a few minutes a day because they went
in and out of the booths; and then they started
measuring hearing, we had thousands and thousands of
audiograms that we did and that they did, we

established hearing testing centers in many of these

'industriesﬁwhere we trained their personnel to do

the audiometry and then we checked it from time to
time and they started educating programs, I made
three or four films that they used to educate their

workers and we gave talks to management and unions
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and goodness knows what, all the way along here,

helping these industries get going.
Q. The educational films, what exactly was --

if you can give us some examples of what was said in

some of those f£ilms?

A. The educational program?

Q. The films.

A. Pardon?

Q. The films.

A. The £ilm? Well, one of the film; was
about -- it was about ear protection, we showed --

wrote a little story about wearing ear protection
and not wearing ear protection and that sort of
thing, what kinds of ear protection were available,
how much help the ear protection did.

Another film was called It Takes Two and
this was directed toward trying to get cooperation
between management and the employees because you
can't run a hearing conservation program f}?h the
employees refusing to wear the plugs, so the film

was directed towards educating the men and

management, it had to be in a cooperative effort if

they were to have a successful program.
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And remember that there was no government
regulation at that time, this was strictly on a

voluntary basis.

Q. But education was a key element of the
program?

A. Oh, yes, very much so.

Q. And you mentioned héaring protection. Did

these industries institute the use of hearing
protection in high noise areas?
A. Yes, definitely.
Q. Did these companies make this hearing

protection mandatory or voluntary?

N A. Well, they started out voluntarily at my
advice because I wanted to get the men educated a
little bit before we rammed it down their throat,
but after three or four months of education and

providing ear protection on a voluntary basis, they

made it mandatory.

As a matter of fact, Lockheed had _a
mandatory system where if you came to work without

your ear protection you were given a day off without

"pay, if you came a second time you were given a week

of f without pay, if you came a third time you were
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fired, so they were really following through on it,
and the paper industry the same way.

Q. So it would be mandatory after initial
few-month period?

A. After initial educational period, yes.

Q. These educational films that we mentioned
that you produced, when were they produced, what
year, roughly?

A, Oh, these were back in the early*fifties.
As a matter of fact, they're outdated now, i was
looking at one the other day and the clothes the
people wear from way back in the fifties, so we
cgn't use them anymore because they date themselves
too much.

Qs Were you also a consultant for British
Airways?

A. Yes, I consulted with British Airways,
several industries in England just on a voluntary
basis. The British Airways paid me by allowing me
to travel on the British airlines first class
without any payment on my part, so I traveled all
over the world. It was the way I was able to get to

all these other countries and lecture and so on,
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through traveling on British Airways.

o, And what did you do for British Airways?
What did they ask you to do? g

A. Same thing I did for the others, helped
them set up their programs in their maintenance
factories -- maintenénce’blants I mean, also in
their personnel onboard the planes, helpeg them talk
about reduction of noise and that sort of thing.

Q. How long were you a consultant for British

Airways?

A. 25 years.
Q. And from what period of time?
A. Well, I ended in 1985, so it was 25 years

-

before that.

Q. 19607
A. Something like that.
Q. Doctor, you mentioned audiometric

testing. Could you please just very briefly explain
what that is? 55 o3 |

A. Well, audiometric testing is done by an
instrument called an audiometer, which it has a set
of earphones you put on the individual and the.

instrument itself has a freguency dial and a level.
D]
(4t
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dial. The level dial controls how loud the tone is,
the frequency dial controls what frequency you are
testing the person at.

Tﬁe human ear works from about 20 cycles
per second on the lowrend, é0,000 cycles per second
on the high end and the audiometry is done from
about 250 as middle C on the piano to an octave
above the top note on the piano, the top note on the
piano happens to be about 4,000 hertz; and_you do
octaves andjhalf octaves along in between those and
when you get through you have a curve that
represents the hearing levels at the different
ffequencies in this person's ear.

Q. And is measuring hearing with this device
part of a hearing conservation program?

A. Oh, yes, hearing testing -- as a matter of
fact, the ﬁearing testing program is perhaps the
most important part of a hearing conservation
program beceause without it you don't know-what the
effect of the rest of your program has because what
you're trying to do is prevent hearing loss and you
don't know whether you're preventing hearing loss or

not unless you test the hearing on these
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individuals.
Q. And how long has audiometric testing been
around?

A. Well, we had audiometers in the late 1800s
but they became generally usable in about 1920, '22,
3, somewhere in there, they were commercially

available at that time.

Q. And when did they come into widespread
use? -

A. When did what?

Q. When did it come into widespread use?

A, 1930.

Q. And you were using them in your -- when

-

you consulted with industries?
A. Oh, yes.
Q. In the 1950s and '60s?

A. Of course.

Q. Doctor, have you ever heard of the 20-foot

conversation hearing test?

A. Yes, many, many years.

Q. Could you please explain to the jury what

that test is?

A. Well, you know when you take a visual test

44
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they put you at a certain distance and ask you to
read a chart and then your vision is 20/20 or 15/20
or whatever it happens to be, so the conversational
voice test was based on that same sort of -- same
sort of progress -- process where they stand a
person up and he's sﬁppoéed to not look at you, he
stands one ear toward you and ' then you say words to
him.

If he repeats them back at 20 feet you say
his hearing is 20/20 and that means his hearing is
within normal. If he doesn't hear you, you start
getting closer to him and every time you move in you
sgy words and when he begins to respond his hearing
is 10/20 or 5/20 or whatever.

But it's extremely inaccurate because you
have no real way of controlling your voice and your
voice is difficult to maintain at a specific level,
even if you have what's called a VU meter to see the
meter when-~-it peaks at a certain point, you.can .

control your voice a little that way, but not good

enough.

As a matter of fact, I wrote an article

castigating the Army that they were using a
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bow-and-arrow type testing rather than a
high-powered rifle which was the difference between

a conversational voice and the audiometer.

Q. When did you write that article?
A. 1949, '50, somewhere about there.
Q. And when did the Army switch to the

audiometric testing?

A. Well, the Army went to audiometric testing
-- we were using audiometry at Walter Reed_when I
was there starting in 1946, '47; but for general usé
in the Army where they did it in the induction
stations and so on, that didn't start until about
oD, 1960, '62, somewhere in there.

Q. Now, Doctor, during the 1950s and 1960s,
did you give lectures, talks to companies, industry,
associations concerning noise?

A, All over the United States and all over

most of the world.

Q.- And what were the -- what did you-tell
these groups, these companies about?

A, What our research showed with respect to
what noise does to hearing and what to do about it

in the form of a hearing conservation program.
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Q. And that would be all the different

elements that you previously described in your

research?
A. That's correct.
Q. Now, Doctor, in 1966 did you give a --

hold a seminar at thé 46£ﬁ Membership Meeting of the
Medical and Surgical Officers of the Association of
American Railroads?

A. Yes, I did. -

Q. Now, how did it come about:that you were
asked to do this?

A. Well, I don't know how it came about that
I_was asked but I was asked by the chairman of that
meeting, I think his name was Dr. Olson, to organize
a panel to present the problem of noise to the
railroad physicians at the 1966 meeting in San
Francisco, so I got two other men besides myself and

we gave them talks in San Francisco at that time.

8 And this was a group of railroad-doctors?
A. This was a group of railroad doctors, yes.
0. Before this meeting, Doctor, what did you

know about noise and the railroad industry?

A. Well, I knew that I had been seeing cases
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of railroad workers that had hearing loss and I knew
what the literature was saying, what the early
literature as far back as 1830 was saying about
railroad men having problems with hearind. This was
not as only engineers; this was the shop men or the
maintenance of way men and the engineers were
showing a hearing loss in many cases.

And I also knew something about the levels
involved because Bolt, B-0-L-T, Beranek,
B-E-R-A-N-E-K, and Newman, N-E-W-M-A-N, this was a
company of acoustic people in Boston who are asked
by the -- I think it was the Bureau of Standards to
lgok at the community problems related to railroads
passing through communities because there were
complaints that the noise was causing disturbances
and what we wanted to find out was just how much
noise was causing cumulative community reactions;
and Bolt, Beranek & Newman did a lot of studies on
what kind ef noises were produced by engines passing
through communities at different distances in order
to establish somehow what sort of a -- what sort of
a way, right-of-way, the railroad should have in

order to prevent a nuisance from occurring, I knew
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that. And they had made some measurements of cab

noises and so on incidentally to what they were

doing.
5 Q. Do you remember --
A. Pardon?
Q. Do you remémbef'any of the exact

measurements that they had from like the cab noise?

A, Well, they were -- they were noticing that
when the train passed through a community at
100 yards or so on the levels were enough to cause
people to have some difficulty communicating, but
this was not related to hearing loss at all, this
was related more to annoyance that the railroads
were causing as they passed through communities.

There was very little done on railroads as

far as noise levels were concerned by 1966;
following that there was some studies done, Kilmer
did a study on engines; Bureau of Standards did some
studies through Kiimer. w &

Q. So what -- did you think that there was a
problem with noise in the railroad industry in 1966
before you spoke to this association of medical --

of railroad medical doctors?
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MR. HICKTON: Objection to the form of the

guestion.

THE WITNESS: Did I what?

Q. I'll restate it. From your review of
studies and -- did you have any firsthand experience
with =-

A. Oh, I had ridden on a couple of trains and

a couple of engines by that time but not any
extensive studies, because the railroads -z we tried
to; the railroads wouldn't allow us to do any
research on railroad people at that time.

Q. Before 1966 you had asked to do studies
for certain railroads?

A. Yes, because as I said, I had seen
patients that were railroad Qorkers with hearing
loss, therefore I thought perhaps they might have a
problem so I tried to get on trains, make
measurements and measure personnel that worked in
the railroads, particularly in some of the-shops,
but I was not asked to nor allowed nor did they
respond to my request.

Q. Now, Doctor, could you please state what

you told the railroad doctors back in 1966 at this

20
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meeting.

A. What I called them?

Q. What took place, what did you describe to
them?

A. Oh, I described a hearing conservation

program, I showed slideslbf what happened because of
noise exposure, any noise exposure of certain levels
what happened to hearing; and then the other men,
Dan Adare described the hearing conservatign program
in the pulp and paper industry and Callaway
described various methods of noise reduction and
booth manufacturing and that sort of thing, because
we were interested in the railroads getting
audiometry so we were interested in getting them to
use the proper testing environment for testing and
this required booths, and Dan Callaway described how
you'll get good environment for good testing;

So when we got through they had a general
information about the whole problem of noise and its
relation to hearing loss.

Q. Was any reluctance to do like audiometric

testing, was any reluctance to do that expressed at

that meeting?

o1
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MR. HICKTON: Objection to form of the
guestion.

THE WITNESS: Well, I told them that I
would be glad to help them set up their probrans and
we'll be glad to come in and do research for them at
no cost to them as far as my recommendations were
concerned or anybody else on my staff, we would do

it voluntarily.

o I8 You offered it at that time in 1266?
A. That's correct.
Q. You offered to consult with these

railroads in setting up a hearing consultation

program?

A. I offered to come and help them set up a

hearing conservation program, Yes.

Q. You offered to do the same thing you had
done with Lockheed, British Airways, paper

companies?

A. Correct. g
Q. pid any of them take you up on your offer?
A. Not vyet.

Q. Not yet?

A. Not yet, no.

22
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g. And it's been what, 30 years?-
A. Well, 1966 the offer was made. It was
made before that but officially it was made at that

time.

Q. Have you ever been contacted by the

Norfolk and Western ﬁailﬁay to consult on a hearing

congservation --

A. Norfolk Western?

Q. Norfolk and Western Railway. -

A. No.

Q. At this 1966 meeting, Doctor, did you

explain to these railroad doctors the elements of a

hearing conservation program?

A. Yes.

Q. And what exactly did you tell thenm,
briefly?

A. I've already repeated this a dozen times

is what a hearing conservation program --

Q. Well, if you could just do it one-more
time.
A. -—- consists of which is the measurement of

the noise, measurement of the hearing, noise

reduction where possib;e, ear protection where it
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isn't possible and during the time when you're doing
noise reduction education of the employees as well
as management and pre-employment audiograms, hearing

testing. This was all giveﬁ to them in that 1966

speech.
Q. At that meeting did you specifically
discuss any particular -- you-discussed the 90

decibel standard?

A. Discuss what? -
Q. The 90 decibel standard or any standard by
which any exposure after that -- any exposure in the

workplace at that certain level would cause hearing
lfss?

A. Yes, I discussed the 90 dB-A and why dB-A
was used and what kind of levels would produce what
kind of hearing loss, showed them slides of
population studies where they had been exposed to
less than B0 and 85 and §0, 95, levels of that kind,
what happens to hearing when you were exposed for
10, 15, 20 years to those kind of noise levels, that

was all éhown to them on slides.

Q. Did you also discuss audiometric testing,

audiometric testing, as opposed to the 20-foot voice

o4
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testing, was that discussed?

A. oh, of course, of course, I was very

adamant about the use of audiometry.

Q. And for the reasons you've previously
described?
A. Right, audiomefry was the only real way to

test hearing, it could not be tested any other way,
the spoken voice test was absolutely unreliable.

Q. Was there a discussion of other industries
and what they had done to implement hearing
conservation programs?

A. Sure, that's where I got the data from. I
didn't mention -- well, I did mention the aircraft
industries as being some of the first industries to
get into hearing conservation, but most of the data
came from other industries. I had no data from the

railroad industry at all.

Q. And was the paper company industry

discussed?

A. Pardon?

Q. The paper company industry, the pulp --
A. Yes.

Q. -- and paper company?

99
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A. Yes; bottle-making.
Q. I think Mr. Adare talked, he was a

representative of a paper company association?

A. Well, Dan Adare was the safety man for tﬁe
pulp and paper association on the West Coast, yes.

0. And you had worked with him in setting up
a hearing conservation program?

A. I worked with him for ten years, yes.

Q. And he also spoke at the association
meeting in 19667

A. Yes, he described their program in the

pulp and paper industry.

Q. Now, Doctor, since 1966 you continued to

practice medicine?

A. Well, I continued to practice my type of

o6
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medicine, yes.

Q. You continued to do research into
noise-induced hearing loss?

A, Some, yes.,

Q. And you -- have you kept abreast of
different developmenfs in that field?

A. Yes.

Q. Now correct me, Doctor, if I pronounce
this wrong. Are you aware of the Clark-Popelka
study?

A. Clark-Popelka.

Q. Popelka, excuse me.
. A. Yes, I know it well.
Q. And do you agree or disagree with the

results of that study?

A. Disagree.

Q. Could you please explain to the jury why
you disagree with those results, explaining those
results and why you disagree wi&h them? - =

A. Well, I disagree with some of the things
he did to arrive at conclusions he made.

Q. Could you just please explain --

A. Like using only the better ear to
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determine --

Q. You might want to try explaining exactly
what the study was first.

A. Well, the study was a study of some close
to 8,000 railroad engineers that worked for Union
Pacific and what he did was take the hearing
measurements on each of those engineers and get
their age and so on and then compare the hearing
loss that they had or the hearing levels that they
had with the hearing levels of a general population
which was published by the International Standards

Oorganization called ISO in 1999.

N The population in that 1999 study was a
population that I had tested in the United States
between 1960 and 1962 and he compared the hearing of
the railroad engineers with the hearing in that
general population study and he had assumed for some
reason that the general population study was a
nonoccupationally exposed population but it .wasn't,
it had people in there who had occupational
exposure, so that was one problen with the study.

And the other study was using the better

ear only, he didn't show anything that happened to
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the worse ear; then he made some corréctions because
theéé were two different types of audiometry that
were used, one was an automatic audiometer and when
T 4id that study in 1966 we used what we c%ll'manual
audiometry, that is to say people turned the dials,
but the railroad stuﬁy that he did was done with
so-called self-recording audiometers and it is said
that there is a difference between the results
produced by the automatic versus the manual and he
made a correction, what I believe is he made the
correction in the wrong direction and it should have
been in one direction and he made it in the other.
Agd so the results of the study are gquestionable
because of those reasons.

3 I8 And let me see if I got this correct. In
that study they ﬁsed raw data that you yourself had
collected in 1962; is that correct?

A. Did that study what?

0. ‘fh that study they used the raw.data that
you yourself had collécted in your work in the early
sixties?

A. Well, he used the reéults as reported by

ISO 1999. The IS0 was a committee, International
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standards Organization Committee, that used that
population to predict what hearing levels you would
expect in the general population as a function of
age. i

Q. But from the reasons you've discussed, you

don't think that study is scientifically reliable?

-

-

THE WITNESS: I don't think the judgements

he made on the basis of his data were correct.

Q. For the reasons you've already discussed?
A. Correct.
Q. Doctor, is there any relationship between

age and loss of hearing?

A. Oh, yes. 1If you look at a nonexposed

population, non-noise exposed population, .and
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