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Application filed December 28, 1922. Serial No. 609,397. 

To the hot it may concern, 
Be it known that I, LEo J. GRUMAN, a 

citizen of the United States, and a resident 
of New York city, county and State of New 
York, have invented certain new and useful improvements in Soland-Producing Devices, 
of which the following is a specification. 
This in velation relates to sound producing 

devi'ies, and aore particularly, to a device 
of that type which is in orporated within the 
tookly of a loi for the tirpose of simulating 
an infant cry, sich as the exclamations "Oh 
Mia-Iulia or “Ma-ma.' Warious devices for 
the above purpose have heretofore been em 
ployed with nuore or less success. In most in 
stances, however, it has been proposed to 
attilize a jellows of conventional form. one 
ai'i of which carries a sound prolucing 

reed. evices of this class are, however, 
cle or less in certain in their operation, 

all will lot long withstand severe shocks 
and jars incident to abusive handling to 
which such dolls are not infrequently sub 
jetted. Again, it has been proposed to dis 
card the cons entional W type of bellows and 
it lieu theref, enploy a gravity movable 
air expelling meiner mounged within an 
air receiving chamber and connected by a 
flexible membrane to the head closing one 
end of such chamber. In this case, however, 
the novable member is supported upon a 
'entral sound emitting tube fixed at its ends 
ant contact between this tube and the part 
of the gravity hovable member engaged 
there with offers an appreciable frictional re 

ance to the free movement of said mem 
()'. 

in my present invention I aim to over 
collie the above and other objectional fea 
tures existing in sound producing devices 
of this character and to provide such a de 
vice which is not only of simple construc 

it in and great durability, but which will also 
operate without fail in a very positive man 
ther to produce a realistic simulation of the 
human infant cry. To this end therefore, 
in one embodiment of the invention, I pro 
wide an air receiving chamber which may be 
suitably mounted within the body of a doll. 
Within this chamber there is arranged a 
men her freely movable by gravity longi 
tudinally of the chamber. Extending longi 

tudinally of the air chamber, there is loosely 
arranged a sound emitting tube carrying a 
sound producing reed. This tube has a free 
floating movement within the chamber, or 
in other words, is not positively secured in 
fixed relation to the chamber walls. Thus 
while said tube provides means for control 
ling the expulsion of air from said chamber 
in the gravity movement of the member 
therein, it does not in any sense serve as a 
support for said member. In my present 
construction this support is afforded by the 
body wall of the air chamber, said member 
having an annular wall slidingly engaged 
with the chamber wall. This it will be 
understood that I dispense altogether with 
the use of a flexible or collapsible membrane 
and since such membranes are liable to strue 
tli ral deterioration or disconnection or rup 
ture at their points of attachment to the 
fixed and movable parts, it will be manifest 
thaf I have materially enhanced the dura 
bility and positive action of devices of this 
nature. 
In a preferred embodiment of the inven 

tion, I so construct the gravity movable 
member that there is produced a series of 
spaced relatively fixed parts controlling the 
emission of air from the sound producing 
means and thus determining the intervals 
letween the emitted sounds in the gravity 
ovement of said member. 
With the above and other objects in view, 

my invention consists in the improved sound 
producing device for dolls or other toys and 
in the form, construction and relative ar 
rangement of its several parts as will be 
hereinafter more fully described, illustrated 
in the accompanying drawing and subse 
quently incorporated in the subjoined 
claims. 

In the drawing wherein I have disclosed 
several practical and satisfactory, embodi 
ments of the invention and in which similar reference character's designate correspond 
ing parts throughout the several views: 

Figure 1 is a longitudinal section of a 
sound producing device constructed in ac 
cordance with my present disclosure; 

Figure 2 is an end elevation; 
Figure 3 is a horizontal section taken on the line 3-3 of Figure 1; 
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Figures 4 and 5 are detail pian views of 
the nested sound controlling sections of the 
gravity movable member; 

Figure 6 is a sectional view similar to 
Figure 1 illustrating an alternative form of 
the device; and 

Figure 7 is thorizontal section taken on 
the line 7-7 of Figure 6. 

In the drawing for purposes of illustra 
tion I have shown the several esses itial ele 
inents of the present invention assembled 
in co-operative relation with a cylinerical 
or drum shaped for in of the air receiving 
chamber. It will, however, be apparent as 
the description proceeds, that this chamber 
may assume various other forms, shapes or 
dimensions in order to satisfactorily neet 
the particular conditions which may exist 
in a specific practical application of the de 
vice to a doll or other toy figure. may, 
therefore, refer generally to this air re 
ceiving chamber, herein designated by the 
numeral 5, as being of sufficient internal di 
mensions that it possesses the requisite air 
capacity for the production and emission of 
the desired sounds. This chamber may he 
conveniently constructed by a suitable 
stamping operation from aluminum or other 
sheet material, and as herein shown, is 
formed with a cylindrical body wall 6 and 
an integral end wall 7 closing one cnd of 
said chamber. 
Within the chamber is a gravity movable 

air expelling agmirer is irranged said mem 
ber having a maximun, external diameter 
substantially equal to the internal diameter 
of the chamber but permitting if the free 
and unretarded sliding movement of said 
member therein. This air expelling nem 
ber, is preferably constructed in three sep 
ate sections, of as iron, steel or other rela 
tively heavy material, The lower section 8 
of said member is provided with a central 
depressed annular ports: it tying a con 
tral opening the rein shir Founded by an u 
wardly projecting bass : T flange 0. The 
lower or base vall of this depresses sortion 
9 of said section is laterally extended to 
form as at nular flarge i &isition which is 
spaced from the outer portion 12 of the hot 
tom wall of said section. An annular rin 
or gasket 13 of flexible material is engage 
with the lower face of the portion 12 of the 
bottom wall and at its outer edge has slid 
ing frictional contact with the inner surface 
of the chamber wall 6 to prevent the escape 
of air upwardly between said wall and the 
cylindrical body wall 14 of the section 8. 
The ring or gasket 13 is held in place by a 

osed between 
the inner edge of said ring and the flange 11. 
The depressed portion 9 of the section 8 

provides an annular air expansion chamber 
16. This chamber at its upper side is par 
tially closed by the section 17 of the gravity 
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movie inctner which is is 'it illustrat 
el, is of tip-shaped firit arid rovided in 
its lase p it it in with a ce: it a pening sur 
rt intel is the stair ir tiss ir tange 18. 
The section it is nest:- v thin the see 

tio S, the wall ther of a sing a longitudi 
nally extending annular port in 19 closely 
engaged with the wall : ; and frictionaily 
coacting there with so as it retain said sec 
tions in permanent asseilled relition. The 
base wall of the section is further pro 
vided with an annular series if apertures 20 
Sirrol inding the toss is aid 'ominicat 
sing with the air ex}: insion ("litti i r 16 of 
the section 8. 
Within the settii, n. 1, is ird section 21 

is held in tern antitly lisherii is restel 
relation by frictionai ( : 'tion f its lingi 
tudinally extenting wall portion 22 with 
the parallel cylindrical irti in 19 of the 
wall of the section it. This section 21 is 
likewise centrally provide it with a (pening 
stirrot Inded by an upstanding boss or flaire 
23, the bottorn or lase tortion if sail see 
tion being spaced from the corresponding 
opposed portion of the section 1 and thus 
providing a second air expansion chamber 
24. The horizontal portion of the section 
21 is provided with a plurality of spaced 
apertures 25 which aifor continication 
between the chamber 24 and a third air ex 
pansion harber 26 which is forted he 
tween the w; it of the set it 2 at the 
close head 27 for the pen end of the 
chamber 5. This head may be secured upon 
the end of the body wall 6 of said chamber 
in any preferred manner, if as herein 
shown said head is provided with an ann 
lar narginal flange 28 engaging the outer 
surface of the wall 6 with clise fractional 
contact. The head 27 is rovided with a 
multiplicity of spaced aertures 29 which 
afford communication between the expan 
sion chanber 26 and the stinosphere exteri 
orly of the device and constitute the final 
emission apertitt's or telligs for the 
sound waves. 
The three part gravity movable member 

above described co-tolerates with an air enit 
ting means which is provided with a sound 
producing reed or other equivalent element. 
This emission means for the air expelled 
from the chamber 5 in the present instance, 
is illustrated in the form of a tube 30 which 
is loosely engaged through the central open 
ings of the three sections 8, 17 and 21 of the 
air expelling member, said tube being slid igly engaged by the flanges 10, 18 and 23 
of the respective sections. Each end of the 
tube 30 is closed by a suitable plug, the plug 
31 in one end of said tabe having sliding 
contact with the face of the head 27, while 
the plug 32 in the other end of said tube 
has sliding contact Epon the base wall 7 of 
the air chamber 5. It will thus be under 
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stood that this tube is not fixed with respect 
to the walls of the main air chamber, and 
nay, therefore, be aptly referred to as “float 
ing" within said chanber. It will accord 
ingly be understood that this tube does not 
constitute a support for the gravity movable 
Inember, such support being entirely fur 
nished by the sliding coacting engagement 
of the cylindrical wall portion 14 of the 
section 8 with the wall 6 of the main air 
chamber. 
Within one end of the tube 30 adjacent 

to the closure plug 32 a sound producing 
reed 33 is suitably mounted, and contiguous 
to this reed the wall of the tube is provided 
with an air inlet aperture 34. Intermediate 
of its ends, the wall of the tube 30 is also 
provided with a main air emission orifice or 
opening 35, herein illustrated as of rectangll 
lar form. Adjacent to its other end, the wall 
of said tube is provided with a second air 
emission orifice or opening 36 which how 
ever, is of appreciably less area than the openings 34 or 35. 

In the operation of the device as above 
described, when the doll or other figure toy 
is inverted or disposed in certain predeter 
mined positions, the air expelling member 
will move along the tube 30 into one end of 
the chamber 5, as shown in Figure 1 of the 
drawing. When the doll is again returned 
to upright position, said member noves by 
gravity in the reverse direction or down 
wardly in the chamber 5 and along the tube 
30 from the position shown in Figure 1. In 
this gravity movement of the air expelling 
member, the air in the chamber 5 below sail 
member is first forced through the orifice 
34 and passing through the reed 33 the ex 
pelled air is converted into sound waves. 
In the initial gravity movement of the ex 
pelling member, the expelled air having been 
converted into sound by the reed 33, first 
issues through the opening 35 of the tube 30, 
emitting a more or less subdued sound sin 
lating the exclamation Oh! as the flanre 1() 
passes said opening. When the opening is 
closed by flange 18 of the section 17 of the 
expelling member, the sound waves issue 
from the nasal orifice 36, simulating the 
sounding of the consonant M. As the flange 

sounct 
waves issuing therefrom simulate the sound 
of the spoken vowel “a”. When the flange 
23 covers the opening 35, the sold waves 
again isssue from orifice 33 and the soulakl 
of the second consonant M is produced and 
as this flange 23 passes said opening the 
second vowel sound “a” is emitted there 

Thus the entire exclamation “Oh 
Ma-fia will be realistically simulated. 
I have disclosed in a co-pending companion 
application Serial No. 609,398, filed Decem 
ber 28th, 1922, by the elimination of the 
smaller orifice 36, thereby eliminating the 

As 

B 

so inding of the nasal cons inant M, the 
emitted sounds may he calist ti) sit at it 
the pronunciation of the wei's 'a - a . 
Of course, it will e interst() that Yell 

the sound expelling neuber finalis 'illes 
to a position of rest, all of the air has beet) 
expelled from the chamber 5 and with the 
device is again inverted to case the men her 
to move by gravity in the posit: lirection. 
the air enteril threr the tellings 2:1 
will imediately pass throl the eiin rs 
35 and 34 into sail (lanet’ s is : gait till 
the same. Free clinication exists be - 
tween the several chanters, 3, 24 all 23 with the exterior atmosphere diring this 
movement of the Tieler S so that is sail 
member finally comes to a sit is f rest 
against the head 2, there is a fi : if it: ke (f 
air through the opening 35 til t is (; ;- 
ing is fully closed siltaneously with the 
termination of such slidii r fravity in ove 
ment of the nemier 8. Thus tie finition 
of any vacuum within the chainer i is ill 
viated and the complete filling of sail chai:- 
her with air is assured so titt here will lic 
an in mediate expalsion of gir fron saic 
chamber through the soliding rest at the 
start of the gravity move ent of the nem 
ber 8 from the position shown is Fit file 1. 

In Figures 6 and of the drawin 
lave illustrated an alternative ent in ent 
of Iny present invention, wherei the e 
shaped piston or air excilli tenbei s' 
is positioned fo; irravity inci vent it in the 
air charnher 5 in a re vers, y, sit it to the 
arrangrenent shown in Fig. 1 if the raw 
ing. In other words, in this constriction 
the open side of the air expellinst teller 
is downwardly disposed. Within sail ne: . . . 
ber 8 the annular men her 37 is frictionally. ' 
fittel and is provided with a central till lar 
boss or extension 38 on its lase wall. The 
annular body wall of the member 37 is 
formed with an outwardly projecting ?i: Isre 
39 between which and the edge of the cita 
lier S a packing ring or gasket 4? is dis 
:ost'. It will be note that the lase wall of 
tle men her 3 is spaced from the corre 
sponding wall of the meller 8' thereby pro 
viding the air expansion channer 41. One '' 
end of the sound producing reed 42 fixed 
in the wall of the member 37 extells into 
this channer. 
The member S is centrally provided 

with an opening 43, the lower portion of 
which is flared or lial netrically enlarrel 
as at 24. At one side of the opening 43 a 
recess or channel 45 is provided which 
functions as the nasal orifice in a similar 
manner to the orifice 36 in the construction previously described. 
The sound emission member 4-5 in this 

form of the device is of solid cylindrical 
construction and also is free or unattached 
at its ends to the head walls of the main 
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air chamber 5'. Adjacent its upper end the 
member 46 is provided with spaced annular 
grooves or recesses 47. This member ex 
tends freely through the tubular boss 3S 
and the opening 43, the air expelling men 
ber being unretarded in its free gravity 
movement in the air chamber. Owing to 
the floating arrangement of the member 
46, the parts will nevertheless properly co 
operate and function even though the open 
ing 43 and the tubular boss 38 may not be 
accurately centered. 

In Figure 7 of the drawing I have shown 
the air expelling member in an interme 
iliate position, or at that point in its move 
ment during which the first vowel “a' is 
being sounded. In the initial movement of 
this member, it will be understood that the 
opening 43 with the exception of the lateral 
recess 45, is closed by the end of the mem 
ber 46 and during such initial movement be 
fore the opening 43 arrives in line with 
the first of the channels of the recesses 47 
the consonant letter 'M' will be sounded. 
After sounding the first vowel “a', in the 
furthar movement of the member 8' and 
while the part 48 of the member 46 be 
tween the recess 47 thereof is positioned in 
th' opening 43, the second consonant “M” 
is unded and when the opening 43 arrives 
In registration with the lower channel, or 
groove 47 of the member 46, the final vowel 
'a' is sounded. It will thus be apparent 
that in this alternative arrangement, where 
in the reed is carried by the expelling mem 
ber and the floating member controlling the 
emission of the sound is of solid construc 
tion, the same results as are obtained by the 
construction first described will be accom 
plished. 
From the foregoing, description consid 

ered in connection with the accompanying 
drawing, it will be seen that\I have mate 
rially improved devices of this character as 
heretofore used in the art and have pro 
vided a gravity operating means primarily 
controlling the production" of the desired 
sounds which will be perfectly free and pos 
itive in its action. At the same time, I 
have wholly dispensed with the use of the 
flexible membrane or other parts which may 
rapidly deteriorate or become easily frac 
tured or broken and thus seriously impair 
the proper operation of the device if the 
same is not rendered altogether useless. In 
other words, by relieving the central air 
emission tube of the function of furnishing 
a support for the gravity movable air ex 
pelling member so that said tube serves 
merely the purpose of directing the emission 
of the air from the main air chamber, I 
have increased the durability of such de 
vices to a marked degree resulting in a conn 
plete assurance, of the proper functional 
operation of the device at all times. I have 
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herein referred with more or less particu 
larity to the particular construction of the 
gravity movable air expelling member. It 
is to be understood, however, that such 
structural details are not necessarily essen 
tial to the accomplishment of the desired 
purpose and that my present improvements 
broadly comprehend a device of this gen 
eral character wherein the sound emission 
and producing means is not subjected to a 
lateral bearing pressure by the gravity mov 
able air expelling member, said member be 
ing supported solely by the walls of the 
main air chamber within which it is mounted, 
and, as a structurally novel feature, an air 
expelling member composed of a series of 
nested sound emission controlling sections. 
In so far as I am aware, to this extent my 
present improvements are broadly new in 
the art, and it is accordingly to be under 
stood that such improvements might well 
be exemplified in numerous other struc 
tural embodiments of an alternative char. 
acter, and which I have embraced within the 
terms and spirit of the appended claims. 

I claim: 
1. In a sound producing device, an air 

chamber, an air expelling member movable 
in said chamber, sound producing means 
through which the air is expelled, and a 
floating member structurally separate from 
the expelling member arranged in said 
chamber with which said expelling member 
coacts to control the emission of the sounds 
produced. 

2. In a sound producing device, an air 
chamber, an air expelling member movable 
in said chamber, and a floating sound pro 
ducing and emitting means arranged in said 
chamber, including a member communicat 
ing with said chamber to receive the ex 
pelled air and with which said expelling 
member coacts to control the emission of the 
sounds produced. 

3. In a sound producing device, an air 
chamber, an air expelling member movable 
in said chamber and having a plurality of 
air expansion chambers, and a floating 
sound producing and emitting means ar 
ranged in said air chamber and including a tubular orificed part communicating with 
said chamber to receive the expelled air and 
with which said member coacts to control 
the emission of air through said part int. the expansion chambers in the movement of , 
sad member in one direction. 

4. In a sound producing device, an air. 
chamber, an air expelling member E. & in said chamber, and a member unattached. 
to the chamber walls and carrying a sound- 2. 
ing reed, said latter member and the air ex 
pelling member having coacting means con 
trolling the egress of air expelled by said 
member from said chamber. - 

5. In a sound producing device, an air 80 
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chamber, an air expelling member movable 
in said air chamber and provided with a 
series of communicating air expansion cham 
bers, and a member unattached to the walls 
of said air chamber communiciting with 
said chamber to receive the expelled air and 
carrying a sounding reed, said latter mem 
ber and the air expelling member havings co 
acting means controlling the egress of air 
from said air chamber into the respective 
air expansion chambers of said expelling 
member. 

6. In a sound producing device, an air 
chamber, an air expelling member mounted 
for axial movement in said chamber and 
supported solely by the walls thereof, a 
floating sound producing and emitting 
means positioned axially of the said cham 
her and said expelling member and includ 
ing a part with which said member coacts 
in its movement in one direction in said 
chanier to control the character of the 
sounts produced. 

7. In a sound producing device, an air 
chamber, an air expelling unember mounted 
for axial movement in said chamber and 
supported solely by the walls thereof, and 
an orificed tubular member loosely posi 
tioned axially through said air expelling 

unattached to the chamber 
walls and carrying a sounding reed, said tu 
lar member containicating with the 

chamber to receive the expellect air said ex 
pelling itember haying spaced parts succes 
sively coacting with the orifice of said tubu 
lar member to control the egress of air 
therethrough and vary the character of the sounds produced. 

S. In it sound producing device, an air 
chamber, an air expelling member having : 
will frictionally engaged with the wall of 
said chamber but permitting of gravity 
axial movement of said men her. and ; float 
ing solind producing means arranged in said 
air chanier and including an orificed tahu. 
lar memler extending axially through the 
ail expellig member and communicating 
with the chamber to receive the expelled 
air, said members having coacting means 
operative in the movement of said air ex 
pelling member in one direction to control 
the emission of air through said tubular 
member and thereby vary the character of 
the sounds produced. - 

9. In a sound producing device, an air 
cháiller, an air expelling member axially 
no valle is said chamber afid consisting of a 
plur:lity of nested seations providing a 
series of air expansion chambers, and sound 
producing and emitting neans arranged in 
said chame" and communicating there with 
to receive fe expelled air and including a 
part with which said member coacts in its 
mo rement in one direction to control the 
egress of sound througly said chamber into 
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the respective air expansion chambers in the 
novement of said menler in one direction. 
and therely vary the character of the sounds produced. 

10. In a sound producing devic', an air 
chall her, an air expelling meinier axially 
nits valle in saiti chamber and crisisting if 
a plu'ality of nested set is rvicting 
interconi millicating air expansion cham 
ters. one of said 'hambers directly ("on 
municating with the external atmosphere 
through one end of the main air channer. 
and relatively stationary sound producing 
neans axially extending through said mem 
ber and including a part with which said 
member coacts in its movement in one direc 
tion to control the emission of air from the 
main air chamber into the several air ex 
pansion chambers and thereby vary the char 
acter of thc sounds produced. 
1. In a sound producing device, an air 

chamber, an air expelling menber axially 
unovable in said chamber and supportel 
solely by the walls thereof, said member consisting of a plurality of nested sections provitling inter-communicating air expan 
sion chanbers, the main air chamber hav 
ing openings in one wall affording commu 
nication between one of the expansion cham 
hers and the external atmosphere, each of 
said sections being provided with a central 
onening, and a tubular orificed member 
carrying a sounding reed loosely engaged 
through said openings and unattached to 
the walls of the main air chamber, said 
member communicating with said chamber 
to receive the expelled air, said sections suc 
cessively coacting with the orifice of the tu 
bular member in the movement of said ex 
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peling member in one direction to control (15 
the enission of air therethrough into the sev 
eral air expansion chambers and thereby 
vary the character of the sounds produced. 

2. In a sound producing device, an air 
than her, a multi-chambered air expelling 
member motinted for gravity axial move 
lent in said air chamber, and sound pro 

ducing means axially disposed within the 
air chamber and having a part with which 
said member coacts in its movement in one 
direction to control the emission of air from 
said air chamber into the several chambers 
of said member and thereby vary the char 
acter of the sounds produced. 

13. In a sound producing device, an air 
chamber, a multi-chambered air expelling 
member arranged for gravity movement in 
the air chamber and supported solely hy 
the walls thereof, a tubular member loosely extending axially through said expelling 
member and slidably engaged at its ends 
with the walls of said air chamber, said 
member communicating with the chamber 
to receive the expelled air, a sounding reed 
carried by said tubular member, and said 

it) 

5 

20 

125 

30 



s 

member having an emission orifice with 
which spaced parts of the air expelling 
unember coact in the movement of the lat 
ter member in one direction to control the 
emission of air from the tubular member 
into the several chambers of said expelling 
menuber and the reby vary the character of 
the sounds produced. 

14. In a sound producing device, an air 
chamber, a gravity movable member for ex 
pelling air from said chamber having a plu. 
rality of air expansion chambers, a sound 
producing reed through which the air is 
expelled in the gravity movement of said 
member in one irection, and means with 
which said expelling member coacts to con 
trol the emission of sound successively 
through the chambers of the expelling men 
ber. 

15. In a sound producing device, an air 
chanaber, a gravity movable air expelling 
member in said chamber supported by 
the walls thereof for bodils movement with 
respect thereto, and sound producing and 
emitting Tileans arranged in said chamber 
and including an orificed part with which 
said member coacts in its gravity movement 
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in one direction to control the duration of 
the emitted sounds. 

16, in a sound producing device, an air 
chamber, a gravity movable air expelling 
member in said rainiks; supported solely by 
the wai is threof, a sound iroducing reed, 
a a fl: Ritting mem 
er six chamber, said 

aii' exp g spaced rela 
tively fixed es Birr incing the sound 
eunitting membir and coacting with the ori 
fice thereof in the gravity movement of the 
expellifigienber in one direction to control 
the duration of the emitted sounds, 

17. In a sound producing device, an air 
chamber, an air expelling member movable 
in said chamber, APIs: reas through which the air is expelled, and a 
tember extending axially of said air cham: 

ber and freely movable laterally thereof 
with which said expelling member coacts 
in its movement, in one direction to control 
the fission of the sounds produced. 

In testini oily that I clain the foregoing as 
my in velation, have signed Iny name here 
inder. 

LEO J. GRUBMAN. 
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