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UNITED STATES PATENT OFFILE

NATHANIEL BALDWIN, OF HEBER UTAH.

somm-amrmrmn;.

No. 869,288. . Specificition of Letters Patent, Patented Oct. B9, 1807,
Application filed J une 21, 190'?. -Bérié.i Ne. 350,145. | .

To all whom it may concern.: |
Be it known that I, NATHANIEL BALDWIN 2 citizen
of the United States, resrdmg at Heber, in the county |
of Wasatch and State of Utah, have mvented a new and
5 useful Sound-Amphﬁer of Whlch the following is a

gpecification. -

- This 'Invention has reference to 1n1pmvements, i
. sound amplifiers of the type wherein the flow of a
- stream of fluid under pressure is'modified by and in ac-
10 - cordance with sound waves either produced directly

-

by the or1g1na,1 gource of sound, or through the inter- |

. medlary of 4 record of sounds, or through sound pro-
duced telephomcally o |

The invention is applicable as a telephone relay,
15 whereby sounds weakly reproduced by a telephone
~ receiver are greatly magnified or intensified or ampli-
fied and are then caused to act upon a telephonic
- transmitter, to be again reproduced by a smtable tele-

~ phonic receiver at a distant point.

20 The invention is also applicable for the intensified
and magnified reproduction of recorded sounds with-

“out appreciable loss of purity or qua,hty of ‘tone and -
with greatly increased volume. And the invention is |
likewise applicable for the megaphonic production of

25 sounds of largely.increased volume over and above thé
original source. - |

. The invention is also ada,pted to the recordmg of
~_sounds by greatly augmenting the sounds, whlch may
then be recorded in the ordrhary manrier.

30 The invention comprises a valve mterposed in the.
path of a stream of fluid under pressure, whether the
same be air, or steam, or any other suitable fluid, of -

~‘which air may be taken as an example and this Valve
is so mounted as to be balanced in said air stream and -

35 thus offer no resistance except that of its own inertia to

~ the forces tending to move the valve, which forces are
in the form of sound waves whether produced directly -
from the original source, or through the mtermedlary,
of a sound record, or by a telephonic receiver. In fact, -

40 the valve may be operated by a direct connection to 4
suitable armature placed Oppomte the poles of a prop-
‘erly constructed telephonic receiver, so that the direct

“action of the sound waves may be entirely eliminated.
| The invention comprlaes in add1t10n to such a bal-

45 anced valve other means necessary for the adaptatlon
of such valve to the several purposes stated, and in
order. that the invention may be- fully underatood'_

" these various structures w111 be described in detail with

reference to the accompanymg dramngs, _formmg al

- 50 part of this spec.lﬁcatlon in which,—
Figure 1 is a sectional view through one ferm of the:._r
structure; Fig. 2 is a similar section, with parts in ele-

vation, through another form of the structure; Fig. 8 is |

| a somewhat different type of atructure from that Bhown

in Fig. 2; Flg 4 is g detail view of oné of the valves:

85

Frg 5 i§ a hotizontal longltudmal section thmugh the

air valve mechanism; Fig. 6 is a cross section through

seats.

means for reproducing recorded sounds with greatly
enlarged volume, but the safne structure may be used

ingina threaded nipple 2 where there may bé attached

apipé comrng from a source of campressed fimid Bupply,
such, for instance, as & reservoir of dompressed air.
| Whﬂe steam and othei' fluids under press‘hre may be

There is shown in Flg 1a structure prmrlded 'mth?

‘the same; Figs. 7 and 8 are modified forms of connection .
for the air and sound duct leading away from the valve;
and Figs. 9 to 14 are modlﬁed forms of valves and valve

60

65 -
for other purposes, as. will : appear further on. Tliere " -
shown a casing 1 having one end rediiced and termirat--

70

used in connection with the present mventlon for the . -

standmg thatsuch reference is to embrace any slutable

fluid under pressure. _ r |
The casing 1 is open at the end remﬂte from tﬁe mp- '

ple 2 and there receives another casmg 3 ﬁttmg snugly

L B

suitable manner. This casing 3. contains a central
chamber 4 on,opposite walls of which are formed annu-

Jlar-ports 5—6 and central toeach of these ports another
~port 7. Theannulus surrounding the pc}rt 7issupported

by suitable bridge piecés, as shown in Fig. 5. The

“walls 8 of the chamber 4 ¢ontaining the ports, 5, 6and 7
aré suitably flattened so that the ports lie in frue planes.
That end of the casing 3 facing the nipple end of the

| sake of simplicity of description reference will be made .
hereinafter only to compressed air, with the under-

.

into the casing 1, to which 1t may be secired in any

80
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casing 1 is open, as indicated, while the other end be-

‘tween the outer walls of the casing 3 and the chamber 4
| is'closed, as indicated at 9. The chamber 4 extends to
‘a’point about coincident with the open efid of the casing

30 .

"3 and there is closed bya wall i1, or othermse Whlle the

other end of the chambier 4 is continted beyond the end
wall 9 a.ud is ultlmately formed into a cylmdrlcal neck .
12 for the reception of an amplifying horn 13, which
may be of the ordinary type used in sound reproducmg -'

a5

machmes “AIl the corners of the chamber 4 are -
rounded ‘so that there may be no sharp angled to give -

‘Tise to hissing and other disturbing sounds.

Between the walls 8—8 of the chambér 4 i is a longl-

pea,r further om..
“On the innéer face of the wall 8 through which ihe

* port 5and its correspondmg port 7 extend and surround-
| ing both of these porte are formed ribs 16 termmatmg in

_ 100
‘fudinal deﬂector plate 14 smta;bly mounted in the end -~
wall 15. The purpose of this deﬂector plate will ap-

105

practlcally sharp edges, and on the cuter face of the wall
~ a view similar to that shown in Flg 2 but lllustratmg I 8 through Wthh the port 6 and its corresponding port 7



a

_',;.
: oo

extend a.nd surrounding beth of theee perte, are other
similar ribs 16, likewise terminating in sharp edges.
These ribs 16 have their edges carefully machined to

true planes, and adjacent to these ribs are mounted two |

valves 17—-18, each composed of 2 central hub 19 from

which radiate arms 20.. The hub 19 carries a disk 21,

and the arms 20 carry at their outer ends an annulus 22.

- The disk 21 and the annulus 22 constitute the valve

10

15

faces, while the ribs 16 eenentute valve seats.
disk 21 is of sufficient size to cover the port 7, while the
annulus 22 is of sufficient size to bridge the distance be-

‘tween the ribs 16 and the corresponding port 5 or 6.

In order that the valve seats may be properly turned
or machined, the several walls of the chamber 4 may be

made of separate pieces, afterward soldered or bre? ed | from the annulus but may not move ewey therefrom to

~ together or otherwise joined.

20

25

- The two valves 17 and 18 are meunted upen e valve

rod 23 extending centrally through the two ports 7 and
algo through a small perforation in the plate 14. This

rod 23 likewise extends through small perforations 24 111' |

the outer walls of the cylinder 3. The valve rod 23 ie

carried near each end extermr to the cvlinder 3 by
springs 256—25 fast at one end on the casing 1.

Aeeummg, now, that the valves 17 and 18 are so ad-

justed, in a manner to be hereinafter described; that -
they are in preger relation to the ports 5, 6 and 7 and

~ are equally distant from those ports but eetuelly in very

30

close relation thereto.
entering the casing 1 will flow through the ports 5 and
7 upon the valve 17, tending to force the same away
irom the ceneependmg ribs 16.. At the same time the

. compressed air will tend to ferce the valve 18 ege.met

the ribs 16 surrounding the ports 6 and 7. There is

" therefore created-a balance of pressure on these two

| a5

valves and they will remain in indifferent positions

“with relation to the ports 5, 6 and 7 because of the

equalized pressure and their fixed connection through
the rod 23.  Now, let it be assumed that the valve rod
23 is moved lengltudmelly in a direction to close the

‘valves; it will be seen that the passage of airthrough the
* ports’d, 6 and 7 will be throttled to an’extent commen-
-gurate with the closure of the valves.

Now, again,

" suppose that the valve rod 23 is moved i in a direction te

45

move the valves away from their seats; it will, of course,

be seen that there is a freer passage for the eir-threugh'

the ports 5, 6 and 7.- During this time, the air pressure
being equally distributed in a manner to tend to actu-

* ate the valves in opposite directions, the air pressure
~ will have no effect whatever upon these valves to either

00

335

60

45

open or close them, and, therefore, any force acting
upon the rod 23 will meet no resistance except the in-
ertia due to the weight of these valves, and this may be
very small. If, now, the valverod 23 receives impulses
cerreepondmg to sound wave vibrations, the valves 17
and 18 will pertmlpete in such Vlbmtlon and will only
offer such resistance as their weight may impose.

‘When the valves are actuated by sound vibrations |

the air stream flowing threugh the ports 5, 6 and 7 will
be varied in accordance with these vibrations, with the
result that sounds corresponding in the minutest par-
ticular to the vibrations imparted to the valves 17 and
18 will be produced, but with an i1ntensity commen-
surate with tte air yresscre. - Thus it is quite pessible
to preduce frem weak socurnds or sound records wkhere
tLe recorded waves aré of little amplitude, or Irem

The

A stream of air under pressure |

- 860,288

greatly attenuated electric i'm*pulsee received tele- .

phonically, a volume of gound exceedmg in mt«enelty
the orlgm.;ﬂ sound- preduced - -
The casing 1 and casing 3 are eupported upen an e.n-l
nulus 26, suitably shaped for the purpose, and this an-
nulus may be carried by a ring 27 secured to the annu-
*lus by a get or thumb-screw 28 and provided with legs

{ 29 fast to a fixed structure (not shown), or it may. be
seated in the carriage of a phonographic reproducing

machine, as will hereinafter appear. = Pivotally secured
at one end to the annulus 26 is an arm 30, the other end
of which is provided with a perforation 31 for the pas-

sage of a screw 32 engaging a nut formed in the annulus

26, so that the said arm may have a limited play to and

too great an extent. Secured to the arm 30 is a lever 33
connected at one end by a link 34 to the corresponding
end of the valve rod 23, and at the other end carrying a

‘reproducing stylus or jewel 35 arranged in operative re-
lation to a eylmder 36 fmm which the re(,erd may be re-
produced. .

Secured to the casing 3 dlemetrlcelly opposite the an-

{ nulus 26 is a bracket 37 carrying one end of a spring 38,

the other end of which is attached to a ring 39 in which
1s-geated a diaphragm 40 attached to the valve rod 23 by
‘a link 41 at-the end of the valve rod remote from the
point of connection therewith of the link. 34. The con-
nection between the link 41 and rod 23 may be a sol-
“dered connection, so that there may be no lost motion
at this point but still the rod and link may be easily dis-
connected when desired, by elmply melting the solder.
The diaphragm 40 is secured in the ring 39 by a follower
42 screwed into said rlng, and this follower 42 is pro-
“vided with a neck 43 receiving the small end of a horn
44, similar to the horns used on eeund repreduemg Ing-~
'chmee | S

If it be desired to utter sounds into the horn'44 and

have the same greatly augmented through the horn 13,

it is then only necessary to introduce-compressed air
into the casing 1, when the several operations noted will
be performed. If it is simply desirable to produce a

megaphonic effect of sounds uttered into the horn 44,

70
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80
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the cylinder 36 may be omitted and the stylus 35 and -

parts connected therewith up to the valve rod 23 are
‘then disconnected, the link 34 being easily removed
from the lower end of the rod 23 into which, it is simply

hooked. By this nieans a person speaking in an ordi- -

nary tone of voice may have his speech so magnified as
to be heard at great distances, far exceedmg the range
of an ordinary megaphone. -

In order to prewde a delicate adjustment for the
valves 17 and 18, the ring 39 1s provided on the side op-
posite the spring 38 with an ear 45 through which ex-
tends a screw-threaded post 46 rising from the cesing 1.
Between the ear 45.and the casing 1 the post 46 carries
-an adjusting nut 47 back of which is a clamp nut 48, and

onh-the side of the ear 45 away from the nut 47 the post 46
‘carries another ed;uetmg nut 49 provided on one side
with a sleeve 50 within which is a spring 51 bearing at
one end against the ear 45 and at the other end against
the adjusting nut 49, There i8 also provided a clamp

‘nut 52 for the adjusting nut 49. By suitably manipu-
lating tte nuts 47 and 49 the ring 39 may be adjusied in

such manner as to move the valves 17 and 18 to or from

| the seats formed by the ribs 16, and this adjustment

110

11%
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~ 20- omitted and the amplifier 13 is also omitted.

25 such microphone. -

ma.)r be performed mth great dehcacy. .&ue to the large
gize of the adjusting nuts and the long leverage be-
tween the spring 38 and the ear 45. This is by o
means the only form of adjustment that may be used,

"5 for other adjusting means may be provided i found to

be of sufficient delicacy for the purpose.

If the =air streams flowing through the ports 5 and 6
~ and their correapond ing ports 7 should enter the cham-
ber 4 in opposite directions, there would be a likelihood

> 10 of interference and the unbalancing of the two valves by

the incoming air stream striking the back -of the valve

17. In order to avoid this the deflector 14 isprovided,

80 that these air streams are diverted toward the mouth
“of the chamber 4 without any posmblhty of the stream

15 entering through the port § striking the valve 17 and,

~ thus tending to cause the cIosure of the valves.
- Referri ing, now, to Fig. 2, the structure therem shown

is similar in most respects to that shown in Fig. 1, but

“the connections for reproducmg recorded sounds are

~ structure shown in this figure the chamber 4 communi-
- cates directly with a neck 53 carried by the casing of a
. microphonic transmitter 54 of known construction, the
neck 53 taking the place of the. ordinary mouthpiece of

that the neck 53 is smaller than the opening in the cap

~of the casing 54, so that there is an annular opening
55 from the interiorof thé casing of the- m1cr0ph0ne 54
~ to the exterior thereof, while bridge pieces 56, suitably.
30 ‘disposed, serve to center the neck 53 in the. opening 55.

A nut 57 serves to modify the open - end of the pa.%sage
55 as may be desired. . -

Now, by screwing into thf- rmg 39 an ordma.ry tele-j'
~ phone receiver with the cap removed th erefrom and the
35 telﬂphﬂne-rﬂcewer diaphragm conzectéd to the rod 23
by a link 41, electric impulses correspendmg to sound |

~ waves coming over the line. -even if greatly atténuated,
will be sufficient to actuate the'valves 17 and 18 so agto
modify the air current entering the casing 3 and thua'ﬁ
‘40 cause sounds of greatly magnified intensity to 1mpmge
| upon the diaphragm of the transmitter 54, to be thereby ,,
This pmwdea a form of

~ transmitted to great distances.

In the -

There is this dlfference however, |

| will be made, or, because of the greater force dcting
upon the dlaphragm of the reproducer, harder and more

tek-‘;phozme relay of practical utility. By using 2 speak- .

_ing diaphragm 40 with cap 42 and mouthpiece 44, all as

45 shown in Fig. 2, the instrument is adapted to mcreasef_'f

the power of the telephone transmitter, and this is 3 am .

important adaptation of the invention.

In Fig. 3 the structure is similar o, that shown in :

- Fig. 1, except that the diaphragm 40 is replaced by an -
50 annulus 58 carrying a spring arm 59, radially disposed
~ and connected by a link 41 to the rod 23. The struc-

ture shown in this figure is particularly adapted for the
reproduction of recorded sounds with greatly augmented
volume, and in this case the annulus 26 may be seated

b5 in the carriage of a phonographic reproducing machine.

* This carriage is conventionally represented at 60.
There are other adaptations of the invention which

are not shown and need not be specifically mentioned,’

. it being understood that the.invention is adapted to be

60 used in any connection where it is désirable to augment

sounds, elther as orlglnally produced, or as transmitted

tlon or reproduced from a suitable record.
- With the present invention several sound-a,ugment-

‘the ports. -

' .

309,233
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_-augmeﬁteﬂ mund from one mﬂtmmentallty may he
~caused to act upon the valve of the next one in order
to correspondmgly mcrea.ae its amplitude of vibration,
and soon thmugh a8 Toany valves as may be desired.
By this means it is posmble to replace stesm whistles
| or-other signals by 8 seriesof two or three 6r more valves -

70

operated upon one by the other in order until the final

resultant sound is. many tlmeﬂ the volume of the cmgl-
nal sound. For this pﬂrposé the chamber 4 of one in-

‘strament such ss shown in Fig. 1 may be connected

directly to the neck 43 of the next instrument, and the
chamber 4 of the ﬂecond instrument to the neck 43 of

"the third ms’trument and so on, with, if need be, in-

creasing air pressure in the casmg 1 of each succeedmg

| mﬂtrument

1t may be noted that the sum of the mrcumferences

79

80

of the ribs 16-will be'great as compared with the dimen-

sions of the valves: censequently , when a high air pres-

sure is used shght movements of the valves will make

a great_change in theamount of air which passes through
‘There is thus produced a resultant sound
many times Ieﬂder than would be produced by the

original ﬂound o-r t’he vmra‘mons corresponding to sound

waves. .. "
Tt is also mthm the Bcope of the preﬂent invention
to use the telephone receiver as described with refer-

ence to Fig. 2, and omit the stylus 35 and the parts di-
rectly co&c’tmg therewith, go that impulses telephonic-
-ally received ma.y be converted by the action of the
’ mmpressed air and the valves, into sounds of greatly
augmented volume which may 'be emitted through the

hom 13 and be distinctly audible to large audiences.

"I, in the structure shown in Fig. 2, the telephomcl
-'tra,nsmltter 54 be replaced by a phonﬂgraphlc recorder,

a much g;reater amplitude of vibration, and, conse-
quemtlv, a much more pronounced record of the sounds

durable substances may be used for the recording face
| of the record tablet. |

| Whlle I have dEﬂCI'IbE‘d the valves as covenng 4 cen-
tral openmg 7 and one concentric opening outside of
the same, which for some results is quite sufficient, or
even the opening 7 alone might be used, still for other

results & number of concentric openings 5 and 6 may be

necessary for the best effect. Also, the air pressure

| may be varied and the results obta.med be correspond-
ingly changed. Again, I may use various other forms

of valves and valve openings. For instance, in-Figs.

' 9 and 10-is shown avalve opening 61 wherein there are
‘2 number of radial extensions of the central opening
and the valve 62 is correspondingly shaped In Fig.
11 a-number of single elongated openings 63 are shown

arranged parallel to each other in 4 continuous series,

-and in Fig. 12 there is shown a number of elongated

valves 64 connected by a bar 65 so as to match the open-

_ings 63. . In Fig. 13 there is a central opening 66 and a
circular series of openings 67 surrounding the same and
‘equi-distant from the central opening, while a number
“of disk valves 68 correspondingly mounted upon a spi-
. der 69 may be opposed to these valve openings.
thmugh the instrumentalities comprised in the inven- |

1t
will be understmd of course, that the valves 62, 64 and

68 are connected together in pairs by the rod 23 as in

the other figures of the drawmga From this it will be

65 ing mechamsms may be ‘used in tandem, so that the i seen that the mventlon is not limited-to any special
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type of valve, but the valve systems may assume &

great variety of forms in addition to those shown 1n the
drawings. -

In order that the neck 12 mey be adapted to all the
several structures intended to be carried thereby, it
may be formed as shown in Fig. 7 ‘wherein the inner

suriace of the outer end of this neck is tapered, as shown
at 70, and receives a correspondingly socketed bell 71

having a continuation 72 which may carry the micro-

phonic element 54, or the horn 13, or any other struc-
ture adapted to this portion of the machine.

In Fig. 8 is shown a somewhat different construction
from that shown in IFig. 7, wherein the neck 12 has an
inner tapered wall 70 and an outer tapered wall 73.
Engaging the tapered wall 70 is the beveled end of a
tube 74 which may constitute a portion of the micro-
phone 54 or horn 13 or other part, while a sleeve 75 sur-
rounding the tube 74 and secured thereto in anysuit-
able manner may have a tapered bell portion 76 receiv-
ing the tapered wall 73 of the end of the neck 12.

By means of the structures shown in Iigs. 7 and 8,
or some similar connection, the air valve structure may
be adapted to receive interchangeably the microphonic
element, or the horn, or a phonographic recorder, or,
in fact, any acoustic elemeut that may be adapted to
the machine. -

In the drawmgs there has been no-attempt made to
show the parts in accurat_e proportions, and it will be

‘understood that the proportions may be varied from

those shown in the drawings in accordance with the
uses to which the instrument is to be put. |
I claim:—
1. A sound-augmeﬁtiﬁg device comprising a ﬁnnduit for

- fluid under pressure, two connected valves in said conduit

30

40

45

o0

for varying the flow of the fluid therethrough, one sub-
jected to the fluid pressure on one side and the other sub-
jected to an equal fluid pressure on the other side, and
means for moving said- valves to vary the flow of fluid
thirough the conduit in accordance with sound-wave vibra-
tions. |

2.'A sound - augmenting device comprising a suitable

conduit for fluid under pressure, annular ports in said |

conduit, apnuiar valve seats surrounding said ports, an-
nular, balanced valves in operative relation to said valve
seats, and means for moving said valves to and from the
valve seats to vary the flow of fluid through the ports in
qaccordance with sound-wave vibrations.

3. A sound-augmenting device comprising a two-part

conduit for the passage of fluid under pressure, oppositely

located ports constituting the means cof communication

from one part of the conduit to the other, two connected

valves, one located in one part of the conduit and the other

e

! witnesses.

a conduit for- fluid wunder

860,288

in the other part of the conduit in operative relation to
the valve seats, and means for moving safd valves in
accordance with sound-wave vibrations.

4. A sound-aunmentinﬂ device comprislng -2 conduit
adapted to receive fluld under pressure, another conduit

interlor to the first-named conduit, annular ports between .
.the two condults, valve seats bordering sald ports, one

set of seats extending into one conduit and the other set
of seats extending into the other conduit, annular valves
in operative relation to the walve seats, and means for

operating said valves in unison to vary the flow of fluld
through the ports in accordance with sound-wave vibrg-
tions.

O. A sound-augmenting device comprising & condult for

for varying the flow of the fluid therethrough and having
opposed faces. subjected to equal. fluid pressure,” elastic

supports for the wvalves, and means for actuating said

valves in accordance with sound wave vibrations.

6. A sound-augmenting devlce comprising a conduit for
fluid under pressure, two connected valves in said conduit
for varying the flow of the fluld therethrough and having
opposed faces subjected to equal fluld pressure, elastic
supports for the valves, and adjusting means for regulat-
ing the position of the valves. f |

7. A sound-augmenting device comprising a conduit for

fluid under pressure, balanced valve mechanism for con-.

trolling the flow of fluid through the conduit, elastic
supports for the valve mechanism, adjusting means con-
nected to. the valve mechanism, sald means-: being elas-
tically supported at one end and having a screw adjust-

65

60

65

fiuld under pressure, two connected valves in said conduit

70'

75

80 .

ment at the other end, and means for actuating the valves .

in accordance with sound-wave vibrations.

8. In & sound-augmenting device, a two-part conduit for
fluid under pressure, two connected valves having the
same phase of movement and one located in one part of the
conduit and the other in the other part of the conduit and

subjected to the flow of the fluid under pressure on oppo-
| site sides, a deflector in the part of the conduit recelving

the fluid from the other part of the conduit and located

85

90

to divert the incoming fluld away from the adjacent valve,

and means for actuating the valve mechanism in accord-
ance with sound-wave vibrations. N

9.- A means for reproducing recorded sounds comprising
pressure,

3, balanced valve .

8o

mechanism therein for controlling the flow of the fluid

through sald conduit, phonographic reproducer mechan-
ism connected with the said valve mechanism and adapted
to be actuated by a sound record, and means connected
with said fluid conduit at the exit end thereof for still
further augmenting the sound produced, by the variation
of the flow of fluid by the valve mechanism.

In testimony that 1 claim the foregoing as my own, I
have hereto affixed my signature in the presence of two

'NATHANIEL BALDWIN.

Witnesses:
WM. WITT,
JaMuESs WITT.
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