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12 Claims. (Cl. 128-28) 

This invention relates to rocking bed devces suitable 
for use with infants and is particularly concerned with 
improvements in driving mechanism for use therewith. 

Rocking beds of the type with which the present in 
vention is concerned are used in the treatment of ail 
ments relating to the circulatory and respiratory systems. 
The rocking motion of the bed produces displacement of 
the internal organs in a fashion which causes alternate 
compression and distention of the lungs, thereby assist 
ing the breathing function. The alternate raising and 
lowering of different parts of the body also produces a 
pressure change effect which assists in blood circulation. 

With very young infants it is often desirable to keep 
them in an incubator to control their environment in 
cluding the provision of an air supply having proper 
temperature and humidity. Often infants having de 
?ciencies which require con?nement in an incubator de 
vice will also be bene?ted by the use of a rocking bed 
device. It it therefore an important object of the inven 
tion to provide a compact rocking bed incorporating a 
drive mechanism which may be inserted as a complete 
unit in a baby incubator. 

In a drive for rocking a bed device of this nature, it 
is desirable to incorporate a system which is not only 
reliable but which eliminates electric motors or con 
ductors which might be dangerous for use in an enclosed 
atmosphere often having high concentrations of oxygen. 
It is therefore an object of the present invention to pro 
vide a drive mechanism which utilizes a supply of gas 
under pressure to produce the rocking bed motions. With 
the system of the present invention the only connections 
from the inside of the incubator to the outside are two 
tubes, one of which supplies the compressed gas for en 
ergizing the drive and the other of which conveys the 
exhaust gas from the apparatus to the outside of the 
incubator. ' 

A further object of the invention is to provide a sim 
ple low pressure piston drive mechanism for actuating 
the rocking bed with an automatic return thus requiring 
a connection for gas to one end only of the operating 
cylinder. Such mechanism protects the operator and 

‘ equipment in case of accident. 
An additional object of the invention is the provision 

of a relay system for the control of the gas supply which 
provides for accurate control of the delivery of air to 
the cylinder, as well as the control of the exhaust from 
the cylinder. 

Another object of the invention is the provision of 
simple mechanism for controlling both the amplitude of 
rocking motion and the frequency thereof. To accom 
plish the amplitude adjustment linkage is provided which 
may be adjusted to change the position at which the relay 
valve is opened or closed. The frequency of the rocking 
action is controlled by a manual needle valve to control 
the rate of entry or exhaust of air from the cylinder. 

Still another object of the invention is the provision 
of an improved ?exible diaphragm valve device in com 
bination with the ‘relay valve for providing accurate and 
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reliable delivery and control of air to and from the 
actuating cylinder. 
How the foregoing and other objects and advantages 

of the invention are attained will be clear from the fol 
lowing description of the drawings in which 

Figure 1 is a plan view of the rocking bed unit of the 
present invention. 

Figure 2 is a side elevational view showing the bed 
supported in position on the ?oor of a baby incubator. 

Figure 3 is an enlarged view of the driving cylinder 
and piston with the connections to the rocking bed. 

Figure 4 is a sectional view taken in the direction of 
arrows 4——4, Figure 3, showing the valve connections. 

Figure 5 is a sectional view through the apparatus 
taken generally in the direction of arrows 5—-5, Fig 
ure 3. 

Figure 6 is a sectional view taken in the direction of 
arrows 6-6, Figure 5, showing parts of the diaphragm 
valve. 

Figure 7 is a sectional view through-the valve struc 
ture taken in the direction of arrows 7—7, Figure 5. 

Figure 8 is a view of the internal valve structure taken 
in the direction of arrows 8—-8, Figure 5. 

Figure 9 is a sectional view through the valve struc 
ture taken in the direction of arrows 9-——9, Figure 6. 

Figure 10 is another sectional view through the valve 
taken in the direction of arrows 10-10, Figure 6. 

Figure 11 is an elevational view somewhat similar to 
Figure 3 but showing the piston and connecting parts 
in a different driving position. 

Referring to the ?gures it will be seen that in Fig 
ures 1 and 2, a bed member 15 is shown supported by 
pedestal structure 16 at one side and 17 at the other 
side of the bed member 15. The pedestal structures 16 
and 17 support the bed member 15 on pivot 18 about 
which the rocking action occurs. The pedestal struc 
ture extends to the base plate 19 on which the complete 
rocking bed assembly is mounted. As indicated in Fig 
ure 2 the rocking bed unit may be placed inside an infant 
incubator one of the transparent canopy walls 24) being 
shown. The plate 19 of the bed assembly as shown in 

- Figure 2 is supported on the ?oor 21 of the occupant’s 
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compartment. 
The bed member 15 is provided with a mattress 22 on 

which an infant may be supported as indicated by dotted 
outline 22. To support the occupant in position during 
rocking motion the bed may be provided with suitable 
positioning apparatus including the diaper-like garment 
24 which is retained by central strap 25 and diagonal 
straps 26. Additional positioning apparatus is illustrated 
in contact with the upper portion of the occupant’s body 
where padded cylinders 27 are shown at each side sup 
ported by adjustable arms 28. This positioning apparatus 
is not part of the present invention per se, and is shown 
and described more fully in my copending application 
Seriai No. 663,728, ?led June 5, 1957. 

In Figure 2 the bed member 15 is shown in full lines 
at one extreme position. The neutral position is shown 
at 15a and the other extreme position at 15b in broken 
outline. A rod member 29 which normally lies parallel 
to the side of bed member 15 may be swung down and 
clamped in the position shown by broken outline 29a to‘ 
support the bed member 15 in a stationary position while 
attention is being given the occupant. A clamping knob 
30 retains the rod 29 in any position of adjustment. 
As will also be seen in Figure 2 an arm 31 is shown‘ 

connected to the pivot 18 to transmit the swinging 
motion of the bed. The arm 31 is connected at its lower 
end by a pivot 32 to a connecting rod 33 which extends 
to a piston 34 mounted in a cylinder 35. The arm 31 is 
shown in the opposite extreme position at 3%.. the posi 
tion corresponding to bed position 15b. 
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The drive mechanism will be more clearly seen by 
reference to Figures 3, 4 and 5. In Figure 3 the bed 
member 15 is in an extreme position with the piston 34 
at the end of the stroke. In the position shown the piston 
34 is ready to receive gas under pressure to force it to the 
opposite end of the cylinder 35. The connecting rod 33 
is provided with a conical end 36 which engages a depres 
sion 37 in the internal piston part 38 thereby providing 
self alignment of the piston rod to take care of the swing 
ing motion of the end connected to the arm 31. To 
prevent separation of the piston rod 33 from the piston 
34, ?anges 39 are provided on the piston rod 33 to engage 
the internal ?ange 40 of the piston. A helical spring 41 
encircles the piston rod .33 and reacts at one end against 
the cylinder housing 42 and the other end against the 
disc 43 which transfers the spring force to cause the 
piston return. 

The pedestal structure 16 which supports the bed pivot 
18 also serves as a housing to enclose the swinging arm 
31 and other parts used in the control of the actuating 
mechanism. A cover plate 44 is shown in Figure 5 to 
enclose the mechanism in the pedestal 16. In Figure 3 
the cover is shown removed to show the internal mecha 
nism. In Figures 3 and 5 a bracket 45 is shown sup 
ported on the pedestal structure 16 by means of screws 
46. At the lower end of the bracket 45 a threaded rod 
47 is supported, one end of the rod extending through the 
bracket and being equipped with a knurled knob 43 
accessible to the outside of the pedestal 16 for adjust 
ment purposes. The threaded rod 47 has a right hand 
thread at one end and the other end has a left hand 
thread. Engaging the rod are blocks 49 and 58 having 
female threads to ?t the right and left hand threads of 
the rod. Link members 51 and 52 are pivoted at 53 and 
54 to blocks 49 and 50. Links 51 and 52 extend up 
wardly and are joined at their upper ends by means of 
a generally horizontal link 55 which is pivotally con 
nected to links 51 and 52 by pivots 56 and 57. 

This linkage forms a linkage system having the bottom 
ends of the upright links 51 and 52 movable toward and 
away from each other to change the spacing between 
them. A rod member 58 is attached to the arm 31 and 
extends so that the end of the rod 58 can engage the 
inner edges of the links 51 and 52 at certain positions of 
travel of the arm 31. Thus in the position shown in 
Figure 3 the rod 58 has contacted the link 51 and moved 
it to the position illustrated. In this position the upper 
end of link 51 engages the bracket 45. This is the 
extreme position of travel for the link and also the arm 
31. By rotation of the knob 48 the bottom ends of the 
links 51 and 52 may be moved toward each other'with 

the result that the distance between the two links at the 
point of contact with the rod 58 is reduced. This 
reduced distance results in arm 31 being stopped in its 
swinging movement at a point making a smaller angle 
with the vertical which results in a reduced angle of 
swing. ' 

When the arm 31 moves the link 51 to the position 
illustrated in Figure 3, a toggle linkage is also actuated. 
The horizontal link 55 has a pivot member 59 which 
engages a link 60 by means of slot 61. The link 60 is 
pivoted to the bracket 45 by a pivot 62. The lower end 
of the link 60 is connected by pivot 63 to a spring loaded 
slide link 64 which in .turn is pivoted at 65 to the bracket 
45. With this spring loaded toggle mechanism, the bar 
linkage system is held in the position shown in Figure 3 
until the linkage is forcibly moved in the opposite direc 
tion against the pressure of the spring loaded link 64, at 
which time the toggle linkage will move dead center over 
to the opposite side and hold the linkage in its opposite 
position. This opposite position of the mechanism is 
shown in Figure 11 where it will be seen that the piston 
34, the rod 33 and the arm 31 are in their opposite 
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4 
extreme position as compared to the position shown in 
Figure 3. 
As will be observed in Figures 3, 5 and 11 a pin 66 

extends from the link 60 and engages a lost motion arm 
67 which is also attached by the pivot 62. A circular 
opening 68 in the arm 67 is engaged by the pin 66 and 
thus the arm 67 is moved when the toggle link 60 moves. 
However, the amplitude of movement of the arm 67 is 
less than the link 60 because of the lost motion developed 
between the pin 66 and the circular opening 68. 
A shoulder 69 in the upper part of arm 67 can engage 

the ?at spring member 70 so that when the toggle linkage 
is swung to the position shown in Figure ll, it moves the 
spring member 70 away from a small nozzle 71. It is the 
opening and closing the nozzle 70 which produces the 
feedback signal to control the ?ow of gas to the actuating 
cylinder to rock the bed. 
The nozzle 71 is connected to the end of a tube ‘72 

(see particularly Figures 1 and 5) which leads to ,a con 
trol valve device 73 which is supported on the pedestal 
17. In addition to the sectional view of the control device 
shown in Figure 5, details of construction are shown in 
Figures 6 to 1.0 inclusive. The feed-back tube 72 is 
attached by means of a connector ?tting 74 to the control 
device 73. Another tube 75 runs between the cylinder 35 
and the control device 73, being connected to the control 
device by a ?tting 76. The pressure gas is delivered to 
the control device 73 by means of a ?tting 77 and a tube 
'78. while the exhaust from the control device 73 is 
through a ?tting 79 and another tube v8t). The supply 
tube 78 and the exhaust tube 80 extend to a point outside 
the occupant’s compartment when the rocking bed is 
being used inside an incubator or similar enclosure. 
The control device 73 is composed of three main body 

parts, namely, a base part 81, an intermediate part 82 an outer portion 83. i The supply ?tting 77, the cylinder 

line ?tting 76 and the exhaust ?tting 79 are all connected 
into the body base part .81. The supply ?tting 77 is 
connected by means of a channel 84 to a small valve 
cavity 85. The cavity 85 is separated from another 
chamber 86 by means of the spring-loaded check valve 87. 
One side of chamber 86 is formed by a ?exible diaphragm 
88 which is supported between the body parts 81 and 82. 
Similarly another ?exible diaphragm 89 is supported be 
tween the body parts 82 and 83. These two diaphragms 
are supported in substantially parallel relationship, thus 
forming an intermediate chamber between the two dia 
phragms 88 and 89. It will be noted that the diaphragms 
are retained in proper relative position by means of a 
structure 90 which incorporates adisc portion 81 fastened 
to the diaphragm .89 and which also acts as a limit stop 
against the ?ange portion of the intermediate body part 
82. In addition the diaphragm structure 90 incorporates 
a cylindrical extension 92 which incorporates a channel 
within it leading ‘from chamber 86 ‘to the intermediate 
chamber 93 between the diaphragms (see Figure 9). The 
extension 92 of the diaphragm structure is proportioned 
to engage the check valve 87 and open it when the dia 
phragm unit is moved to the position shown in Figure 10. 
When in this position the channel through the structural 
part 90 to the intermediate chamber is closed by engage 
ment with the valve 87. It should be noted that the ex 
haust tube 80 and the ?tting 79 are connected by ‘means 
of channels 94 and 95 with the intermediate chamber 93. 
(See Figures 7 and 9.) Figures 9 and 10 show that the 
tube 75 to the cylinder 35 is connected to the chamber 86 
by means .of a channel 96. 

In the outer body part 83 another chamber 97 is formed 
to ‘which is connected the feed-back tube 72 through con 

nector 74.‘ A small diameter ori?ce 98 which is best in Figure 10 connects the chamber 97 with the supply 

channel 84. The dilferent parts of the body are retained 
in position ‘by bolts 99 as indicated in Figures 5 to 8 in 
elusive. 
'Figures 3 and 4 show the manner in which the gas sup~ 
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plied through the tube 75 is delivered to the cylinder 35. 
The cylinder 35 incorporates a block member 100 at its 
outer end through which a channel 101 leads from the 
inside of cylinder 35 to a valve chamber 102. A valve 
having an external knob 103 and a tapered needle 104 is 
supported in the valve chamber 102 by means of the 
threaded shank 105. A ?tting connection 106 in the 
block member 100 serves to connect the delivery tube 75. 
A channel 107 leads the gas from tube 75 into the valve 
chamber 102. 

With the occupant retained in position on the bed, the 
operation of the bed is started by opening a suitable valve 
(not shown) located in the supply line 78, preferably out 
side the occupant’s compartment. With the rod member 
29 stowed in folded position the piston return spring 41 
causes the piston and bed to assume the position shown 
in Figure 3. In this position the nozzle 71 is closed so 
that as soon as the supply of gas is turned on gas under 
pressure will bleed through the ori?ce 98 into the con 
trol chamber 97 where pressure builds up to move the dia~ 
phragm to the valve open position shown in Figure 10. 
In this position the check valve 87 is opened and pressure 
gas enters chamber 86 where it can flow out through 
channel 96, connecting tube 75 and through the valve 
chamber 102 and channel 101 to the interior of the cylin 
der. There the supply of gas under pressure acts to move 
piston 34 to the right as shown in Figure 3 compressing 
the spring 41 and swinging the bed from the position 
shown in Figure 3 to the full line position shown in Fig 
ure 2. 

In this position the actuating arm 31 is moved to the 
position shown in Figure 11 in which position the rod 
member 58 attached to arm 31 has contacted the control 
link 52 and shifted the linkage from the position shown 
in Figure 3 to the position shown in Figure 11. The 
link 60 is carried with the link system 51, 52 and as it 
reaches the position shown in Figure 11, the pin 66 en 
gages the opening 68 in the lost motion link 67 to move 
it to the position shown in Figure 11. At this point the 
?at spring member 70 is moved away from the nozzle 71 
permitting gas to bleed out of the nozzle and thus allow 
the pressure in the control chamber 97 to drop since it is 
connected to the nozzle 71 by means of the tube 72. As 
soon as the pressure in the chamber 97 drops, the pres 
sure in chamber 86 acts to move the diaphragm assem 
bly from the position in Figure 10 to the position in Fig 
ure 9 thereby permitting the check valve 87 to close and 
shut off the supply of gas under pressure to the chamber 
86 and thus to the cylinder 35. When the diaphragm as 
sembly moves to the position in Figure 9 the channel in 
the diaphragm structure 90 connects the chamber 86 to 
the intermediate or internal chamber 93 which in turn is 
connected to atmospheric pressure through channels 95, 
96 and the exhaust tube 80. As a result the pressure 
of the return spring 41 causes the piston 34 to move back 
toward the starting point and forces the gas out of the 
cylinder through the exhaust tube. 

Release of the gas from the cylinder 35 causes motion 
of the bed back toward the position shown in Figure 3. 
As the arm 31 approaches the position shown the rod 58 
engages the link 51 and during the last portion of the 
stroke moves it into the position illustrated in Figure 3. 
Just before it reaches this point the link 60 moves to a 
position where the pin 66 engages the lost motion open 
ing 68 in the arm 67 and permits it to snap to the position 
where the ?at spring 70 ‘again closes the opening from 
nozzle 71. It will be noted that the dead center toggle 
linkage connected to the link 60, namely the spring load 
ed link 64 serves to hold the linkage 51 and 52 in either 
extreme position until the arm 31 has moved nearly to 
its extreme travel position when the rod 58 causes the 
linkage to be reversed and held in its reversed position 
by the toggle. 
By adjusting the valve handle 103, the tapered valve 

needle 102, can vary the opening through which the gas 
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?ows to and from the cylinder 35. Control of the rate 
of ?ow controls the length of time required for the piston 
stroke in either direction and thus provides the adjust 
ment for the rocking frequency. The adjustment for the 
amplitude of rocking is through the knob 48 which per 
mits changing the distance between the bottom ends of 
the links 51 and 52. This changes the position of these 
links at which the arm 31 and the rod 58 make contact to 
open or close the nozzle 71. Thus the amplitude of 
rocking motion may be varied within limits to provide the 
desired angle of operation.v 
From the foregoing description it will be seen that 

I have provided a rocking bed and drive construction suit 
able for operation from a supply of compressed gas. By 
utilizing a stored energy element the rocking operation 
may be accomplished with a piston which is single act 
ing with respect to pressure operation. This type of 
operation permits the control of the gas flow by a rela 
tively simple valve control device and further permits 
the use of a simple metering valve to control the air?ow 
in a manner which gives accurate adjustment of the rock 
ing frequency. By the use of a feed-back signal accu 
rate controlof the compressed gas supply to the operat 
ing cylinder is maintained. This feed-back system fur 
ther provides the opportunity for use of a simple adjust 
able linkage which will control the length of the piston 
stroke and thus the amplitude of oscillation of the bed. 
The use of low pressure gas, such as 15 p. s. i., ensures 
that stalling will occur immediately in the event the op-' 
erator’s hand or other object should interfere with normal 
operation. 

I claim: 
1. A rocking bed having a transverse mounting pivot 

member, driving mechanism for rocking the bed includ 
ing a cylinder and a piston having connecting means to 
said bed, a gas delivery channel extending to said cylin 
der, a valve inserted in said channel for alternately con 
necting said cylinder to a source of gas under pressure 
and to the atmosphere, a control system for said valve 
including linkage and a linkage engaging element actu 
ated by said piston. 

2. A construction according to claim 1 in which said 
linkage includes a pivotally mounted arm, an over-dead 
center mechanism connected to said arm to hold it in 
either of two positions. 

3. A construction according to claim 1 in which an 
adjustment is provided to change the relationship of said 
linkage and said engaging element. 

4. A construction according to claim 1 in which said 
gas delivery channel incorporates an adjustable valve to 
vary the rate of ?ow to said cylinder. 

5. A construction according to claim 1 in which said 
valve control system includes a relief nozzle member, 
a feedback signal channel extending from said valve to 
said relief nozzle member, means for interrupting the 
?ow from said nozzle member, said linkage controlling 
said interrupting means to provide opening and closing 
of said nozzle member. 

6. A construction according to claim 1 in which said 
valve includes a body having a pressure gas connection, 
a connection from the cylinder channel and a connection 
for a feedback signal, said body having a pair of parallel 
interconnected diaphragms forming an outer chamber, 
an inner chamber and an intermediate chamber, said 
pressure gas connection being connected to the inner 
chamber by a movable valve member controlled by the 
diaphragms, said pressure gas connection also being con 
nected to said outer chamber by a small bleeder channel, 
said feedback signal connection being to said outer cham 
her, said intermediate chamber having a channel leading 
to the outside atmosphere, the structure interconnecting 
the diaphragms having a channel therein which connects 
the intermediate chamber with the inner chamber when 
the diaphragms are in position to allow said movable 
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valve member to close said innench'amber from said 
- pressure gas connection‘. 

7. A construction according t'o= claim 1 in which said 
bed‘ is supported by two‘p‘ede'st‘a'l' members, one at each 
side of the bed‘, one of said pedestall members housing at 
least a portion of the driving‘ mechanism and: the other 
of said‘ pedestal housing said‘valve: I 

8; A- rocking bed having a transverse‘ rocking‘ pivot 
member, an actuating arm connected toisaidi bed, a; cylin 
der and a‘ pressure operated1v piston, a connection between 
said piston and said arm, a spring‘ connected‘ to move 
said arm in the direction opposite to the‘ pressure move 
ment of said piston, a gas delivery channel‘ leading to said 
cylinder, a valve in said channel for alternately connect 
ing said cylinder to a source of gas under pressure and 
then to atmosphere, control mechanism for actuating said 
valve having an operating linkage engageable with said 
arm; 

9'. A rocking bed assembly suitable for infants includ 
ing a base plate, a pair of upright supporting pedestals ‘ 
attached to said plate, a bed supported by pivots con 
nected to the upper portion of said pedestals, a cylinder 
and piston unit located adjacent to‘ one of said pedestals, 
an‘ interconnecting drive extending between said piston 
and said bed, a portion of said drive being housed in 
said pedestal, and control mechanism for delivering the 
power to said cylinder housed in the other of said pedes 
tals. 

10. A rocking bed construction having driving mech 
anism' including a cylinder and piston, actuating means 
between said piston and said bed, a delivery channel to 
said cylinder for supplying gas under pressure, a control 
valve connected into said channel for alternately direct 
ing gas to and from said cylinder, said valve incorporat 
ing two parallel diaphragms forming an assembly, a 
structure connecting said diaphragrns to cause inter-related 
movement, a plurality of chambers in said valve including 
a central chamber between the diaphragms and two out 
side chambers, ‘one on each side of ‘said diaphragm as 
sembly, said diaphragm inter-connecting structure in 
corporating a channel leading from one of the outer 
chambers to the central chamber, a check valve to con 
trol the admittance of pressurized gas to said outer cham 
ber, said diaphragm structure extending to engage said 
check valve to cause it to open and admit pressure gas 
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to‘ said outer chamber in one‘position of the diaphragm 
assembly, said structure disengaging from said check 
valve to‘permit said valve to=close when said diaphragm 
assembly is in the opposite position, said central cham 
ber being connected to\ atmospheric pressure, a bleed 
connection between the incoming.’ pressurized‘ gas and 
the other outer chamber, said‘ other chamber also having 
an outlet channel to permit periodic reduction of pres 
sure to control the position of said diaphragm assembly. 

11. A rocking bed device having driving mechanism 
including a cylinder, a piston therein operable by gas 
under pressure, a channel for delivering gas to and’ ex 
hausting gas from said‘ cylinder, a valve for controlling 
delivery of gas to said cylinder, said valve incorporating 
movable diaphragm means,‘ a check- valve, a‘v structure 
connected to said diaphragm means to engage said check 
valve, a control chamber adjacent to said diaphragm 
means, a nozzle, a feed-back line extending from said 
chamber to said nozzle,’ a1 nozzle closing device connected 
to said driving mechanism, opening of said closing device 
releasing pressure in said diaphragm‘ chamber to cause 
movement of'said piston in one direction, closing, of said 
nozzle device‘causing build-up of pressure in' said’ dia 
phragm chamber and delivery of gas‘ to cause movement 

“ of said piston‘ in the opposite direction. 
12. A rocking bed device having driving mechanism 

including a cylinder and piston, driving connections be 
tween said piston and said bed, a control for supplying 
gas under pressure to said cylinder includinga valve and 
control mechanism therefor having a pair of swinging link 
members, a- spring-loaded, dead center device connected 
to said‘ links for retaining them at either extreme position 
of movement, one end of each of said links being sup 
ported- on an adjustment element to increase or decrease 
the distance between said links, a handle connected to 
said element to permit movement for changing the posi 
tion of the mechanism at which reversal of the link mem 
bers occurs. - 
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