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To all whon z,t L J COTMCEPTL:

" UN1TED STATES PATENT OFFICE.

THOMAS BOYD, OF PITTSBURG,

PENNSYLVANIA.

MEANS FOR REFLECTING AND DISTRIBUTING. SOUND AND fvENTlLATlNG AUDITORIUMS.

y—_—F

SPECIFIGATION forming part of Lettels Patent No, 693,488, dated February 18, 1902

Apphcatmn ﬁled September 11 1901 Serlal No. 75,098,

(No model.)

‘Be it khown that I, THOMAS BOYD a citizen
of the United States, reSIdmﬂ' at Pittsbur o.in
the county of Alleﬂ*heny and State of Penn-
sylvania, have invented certain new and use-
fulImprovementsin Means for Reflecting and
Distributing Sound and Ventilating Audito-
rinms; and I do hereby declare the followmﬂ'

to be a, full, clear, and exact description of |

the mventlon, such as will enable others

skilled in the art to whmh 1t apneltamq to

make and use the same.
My invention relates to the acoustics and

- ventilation of churches, halls, and audlton-

ums in general. -
E:Lperlence has demonstrated tha,t all walls

- of audience-rooms vibrate with every sound,

20

and to the varying of the extent of such vi-
brations the success or failure of the acous-
tics of the room is due. The three principal

defects met with in the acoustics of public

hallsare dispersion,resonance, and echo. The

first is met with in large lofty buildings, a
greater orless propor tion of the sound-waves

being dispersed or swallowed up among the

rafters, arches, galleries, and transepts, leav

- ing only a small portion to reach the ears of

30

- bined with echo, with which itshould not be |
confounded, although the two are seldom, if {

Echo or reproduction of-
sound the third and most serious defect, is
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ever, found apart.

the peoplein the body of the hall. Resonance
is encountered in domed and vaulted build-
ings, empty houses, and tunnels with hard
solid walls and ceilings and is often com-

the arrest and throwing back of sound-waves

from walls, ceilings, and other solid surfaces,

causing a clashmﬂ' interference with the
sou_nds, destroying theaudibility.of a speaker

orsinger,and giving rise to discords and false

comblna,tlon called ‘“woolliness of outline.”

"The object of - the present invention is to
overcome the defects hereinbefore enumer-
ated and to takeadvantage of the avmlablhty
of water as a conductor of sound, and in ex-
perimenting to carry out this obJeet I have

learned by actual experiment that ferm-

ing a wall in an auditorium with hard solid

. plaster near the source of the sound made
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by a speaker or musical instrument will in-
tensify the original sound many times and
will not interfere with the original sound, the

1 sound beino* carried on the air.

F

Walls plas-
tered with soft material—such as wood fiber,
wood sawdust, cork, asbestos fiber, and- ‘uhe

Jike—will absmb the original sound and will

prevent resonance or eeho from being carried
forward, so as to conflict with the 0110'11:1&1
sound, allowmw only the original sound to be
carried through the mldlenee-room I have
found that a wall having a hard solid surface
will vibrate and reproduce the original sound
striking against it, throwing it back in the
form of echo. I have also found by experi-
mentthata wallhaving asoft resilientsurface
will absorb all sounds striking against it,
and therefore all walls close to the speakex or
source of sound should be made hard and
solid, while all other walls, ceilings, domes,
and transepts should be made soft and flexi-
ble, so as to absorb the original sound and
prevent echo, and that air is onlya conduector
of sound, and therefore if the air-is brought
in at or nead the source of sound and emued

back and drawn down over the audience the
sound will be much clearerand stronger than (/ ;

if the air was moving in the opposwe direc-
tion.

With all these objects emd dtscoveues in
view my invention consists in the improved
meansand apparatus or constructions herein-
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after fully deseribed, and afterward palthU_- |

larly pointed out in the claims.
In the accompanying drawings, Figure lisa
transverse vertical secfional view OE an audi-

torinm, the upper portion being broken away -

and the end of the room with the rostrum
being shown in elevation. Fig. 2 is a perspec-
tive view of the interior from a somewhat
elevated central position in the rear of the

room, the side walls being shown in section.

Fig. 3 is a horizontal sectional view on the
plane indicated by the broken line 3 3 of Fig.

1, the main floor being broken out to show the

basement or cellar in pla,n

Like numerals of reference mark the same
parts wherever they appear in the several fig-
ures of the drawings.

Referring to the dmwmn's by numemls, 4
indicates the end of the room in which the
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rostrum or pulpit is located, the wall being
plastered with hard rock- plaster while the
sides 5 and 6 and back wall 7 are plastered
with wood sawdust and a soft flexible mortar.
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sound-waves toward the audience in the room,
while the soft plaster of the sides and rear
walls will absorb them and prevent resonance
or echo. |

S Indicates an engine or motor of any de-
scription designed to propel a fan mounted

on a shaft 9 and inclosed in acasing 10, The

fan is located in a fresh-air room 11, supplied
from any suitable source, such air passing
over preliminary heaters 12 and through
saturated screens 13 before reaching the fan.
From the fan the air is forced over heaters 14,
In this instance shown as radiators supplied
from steam-pipe 15, leading from a boiler, (not,
shown,) the pipe passing through room 11 to
supply steam to preliminary heaters 12 and
being provided with a jet-cock 16 in the fresh-
alr room. By permitting a jet of steam to
escape through cock 16 into room 14 the air
may be thoroughly moistened before being
distributed by the fan. Irom the heaters 14
the air passes through conduits 17 18 into a
large pipe or conduit 19, extending around
the room, (basement or cellar,) from which
branches 20 20 lead to conduits 21 21 in the
end 4 of the room, said conduits discharging

into the room by means of registers 22, located |

In a semicirele above the pulpit, rostrum, or
organ. Other branches 23 from pipe 19 lead
into vertical conduits 24 in the side and rear
walls, said conduits discharging into the room
through elevated registers 25 in said walls.

T'he foregoing is a description of means
whereby my invention may be carried out so
far as supplying an auditorium with suitable
plaster and discharging moist air into the
room from all sides above the heads of the
audience; but I desire it to be understood
that the specific construction and arrange-
ment shown and described is not absolutely
essentialso long as the broad prineciples of the
Invention are adhered to, it being possible to
vary the construction and arrangement of
parts indefinitely, aceording to the tastes and
desires of the architect or builder.

Air having been forced into the room on
all sides from elevated registers or inlets, the
sound-waves will be accelerated and caused
to be thrown down in the center of the room,
from whence the vitiated air will pass out
through registers 26 near the floor into suit-
able conduits leading to the open air through
a chimney or stack, if desired. The air com-
mingled with aqueous vapor upon being
forced into the room from elevated registers
will on account of the moisture be a much
better conductor of sound than dry air, and
as the moisture will to a certain extent be
condensed the air will fall down upon the
central part of theaudience, thus carrying the
sound produced by a speaker, singer, or mu-
sical instrument to be delivered in full foree
in the center of the room, a point where the
acoustics of auditoriums are generally most
defective.

. . . |
The currents of air are indicated
as far as possible by means of arrows, the di- |
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rection of entrance and exit being thus point-
el out. By means of the hard plaster behind
the rostrum and on each side thereof the
original soundisintensified and not absorbed.
The soft plaster on the side and rear walls,
on the contrary,will absorb the original sound,
preventing resonance and echo and allowing
no reproduction or rebounding of the origi-
nal sound-waves. The air-currents accel-
erate and control the movement of the sound-
waves, and by my arrangement of currents
the sound is earried over the audience and
drawn down upon it, thus making the sound
much clearer and louder, the hard walls vi-
brating, thereby reflecting the original sound,
the soft walls absorbing the sound and pre-
venting resonance and echo, the air-currents
maintaining the intensity of the sound and
the aqueous vapor increasing its velocity.

Although I have shown means for heating

the air prior to its introduction into the audi-
torium, it will be obvious that cooling devices
might be substituted for the heating devices
or the air may be introduced without either
heating or cooling. -

I desire it tobe understood also that I do not
confine myself to the exact means for mois-
tening the air, as various other means might
be used for accomplishing this purpose.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In an auditorium the combination of a
stage or pulpit, as a location for a source of
sound, openings above such location, means
for producinga forced current of airand aque-
ous vapor, conduits connecting such means
with the openings, and openings for with-
drawing vitiated air from the auditorium
near the floor, substantially as deseribed.

2. In an auditorium, the combination of a
stage or pulpit for the location of a source of
sound, openings above such location, means
for producing a forced current of warm air
and aqueous vapor, conduits connecting such
means with the openings, and openings for
withdrawing vitiated air from the auditorinm
near the floor, substantially as described.

3. In an auditorium, the combination of &
stage or pulpit for the location of a source of
sound, hard walls, located behind said source
of sound, openings above said source of
sound, means for producing a forced current
of air and aqueous vapor, conduits connect-
ing such means with the openings, and open-
Inge for withdrawing vitiated air from the
auditorium near the floor, and soft walls lo-
cated in front of and above the source of
sound, substantially as deseribed.

4. In an auditorium, the combination of a
stage or pulpit for the location of a source of
sound, hard walls located behind said source
of sound, openingsabovesaid source of sound,
means for producing a forced current of
warm alr and aqueous vapor, conduits con-
necting such means with the openings, and
openings for withdrawing vitiated air from
the auditorinm near the floor, and soft walls
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1ocated in front of and above the source of [ hind the 1ocat10n of the source of sound op- o

sound, substantially as deseribed. -~
5. In an auditorium the combination with
g rostrum as a location of a source of sound,
of hard-surfaced walls for reflecting sound,
opposing soft walls for absorbing it, means
for foreing currents of air commmﬂ'led with
aqueous vapor into the auditorium in the

neighborhood of and above the location of
the source of sound, and openings for dis-
charging it near the ﬂoor qubsbantmlly as de-

scribed.
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6. In an audltorlum Lhe combmaﬂon mth

a rostrum as a location of a source of sound,

of hard-surfaced walls for reﬂecting--solmd,
opposing soft walls for absorbing it, means
for forcing currents of warm air commingled
with aqueous vapor into the andltouum in
the neighborhood of and above the location

of the source of sound, and openings for dis-

charging it near the ﬂoor substantially as de-
.sembed

7. In an auditorium the combmatmn with
a rostrum as a location of sound, of hard-sur- |
faced walls adapted to vibrate and placed be-

posing soft walls'located in front of the loca-

tion of the source of sound, means for fore-

ing currents of airinto the audltorlum in the

'newhborhood of and above the location of the 3o

source of sound, and openings for dlscharglnﬂ' .

it near the ﬂoor substantially as deseribed.

3. In an audltouum the combmatwn with '

2 rostrum as a, location of a source of sound

of hard-surfaced walls adapted to vibrate and 35
placed behind the location of the source of

for forcing currents of warm air into the au-
ditorium in the neighborhood of and above
the location of the source of sound, and open-

ings for discharging it near the ﬂ001 substan-

tially as descr 1bed

In testimony whereof I affix my sw na,ture |

in presence of two witnesses.
' TIIOMAS BOYD

| Witnlesses |
| H.T. WATSON,
GEO. K. ALTER

sound, opposing soft walls, located in front
of the loeatlou of the source of sound, means
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