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Description

Technical Field

[0001] The present invention relates to an incubator
having the features of the introductory portion of claim 1.

Background of the Invention

[0002] An incubator includes a newborn infant contain-
er which provides a proper physiological environment for
a newborn infant who cannot regulate his/her body tem-
perature by himself/herself. Substantially the entire areas
of the side surfaces and top surface of the newborn infant
container are formed from a transparent material to allow
to visually recognize a newborn infant in the newborn
infant container from outside. This incubator is configured
to control humidity and oxygen concentration as well as
temperature in this newborn infant container. In some
cases, a doctor, a nurse or the like needs to provide some
treatment for a newborn infant in the newborn infant con-
tainer. In order to provide relatively easy treatments, the
newborn infant container is provided with hand insertion
windows in several side surfaces of the newborn infant
container, hand insertion doors which pivot to open and
close the hand insertion windows, and latch mechanisms
of holding the hand insertion doors at the closed posi-
tions.
[0003] In general, to maintain a proper physiological
environment for a newborn infant in the newborn infant
container, the hand insertion windows are closed by the
hand insertion doors and are held at the closed positions
by the latch mechanisms. When providing treatment for
a newborn infant, however, it is necessary to open the
hand insertion windows by making the hand insertion
doors pivot from the closed positions to the open posi-
tions. In some cases, a person who provides treatments
holds a medical instrument, medicine and the like with
his/her both hands, and needs to prevent the both sterile
hands from being contaminated. Under the circumstanc-
es, a conventional incubator (for example, EP 038207A2
and Japanese Patent Laid-Open No. 2-19855 to be re-
ferred to as patent literatures 1 and 2 and EP 2 172 176
A2 and US 5,112,293 A) includes unlatching members
for unlatching latching mechanisms, which allow to easily
open the hand insertion windows by only pressing the
members with body parts such as the elbows other than
the hands in a direction perpendicular to the side surface
of the newborn infant container.
[0004] According to the above conventional incubator,
however, although the hand insertion doors are nearly in
contact with the latch mechanisms, the doors are not held
at the closed position. For this reason, the hand insertion
windows may be imperfectly closed. If the hand insertion
windows are opened or imperfectly closed while a new-
born infant is accommodated, the newborn infant con-
tainer loses the proper physiological environment for the
newborn infant. This may affect the physical condition of

the newborn infant.
[0005] In addition, the above conventional incubator
allows the hand insertion doors which are not held at the
closed position by the latch mechanisms to freely pivot,
and causes the latch mechanisms to abruptly move due
to a biasing force when holding the hand insertion doors
at the closed positions. This may cause the hand insertion
doors and the latch mechanisms to collide with other por-
tions of the incubator. The sound and vibration generated
by the impact of this collision may stress the newborn
infant in the newborn infant container. This may also af-
fect the physical condition of the newborn infant.
[0006] A pair of hand insertion windows is provided in
each of the left and right side surfaces of the newborn
infant container of the incubator so as to be symmetric,
in the lateral direction, about the middle position between
the hand insertion windows. Hand insertion doors pro-
vided for these hand insertion windows are supported to
be respectively pivotal about the front end side and rear
end side of each side surface. Each pair of hand insertion
doors juxtaposed laterally is configured to open like
hinged double doors. This allows to access the newborn
infant inside the container through the hand insertion win-
dows without hindrance by the hand insertion doors. In
this case, latch mechanisms are respectively provided
at the right end of the hand insertion door attached to the
left side of each side surface of the newborn infant con-
tainer and the left end of the hand insertion door attached
to the right side of the side surface. The latch mecha-
nisms are attached to each surface so as to be symmet-
rical about the middle position in the lateral direction. The
latch mechanisms therefore have structures symmetrical
with each other in the lateral direction and substantially
the same function. However, they need to be prepared
as different components. This inevitably increases the
number of types of components of the latch mechanisms
of the left and right doors, and hence increases the cost.

Summary of the Invention

[0007] It is an object of the present invention to provide
an incubator which does not easily affect the physical
condition of a newborn infant in spite of being capable of
easily opening hand insertion windows by manipulation
with body parts such as the elbows other than the hands.
[0008] It is another object of the present invention to
provide an incubator which does not allow to easily gen-
erate an impact even when the latch lever of the latch
mechanism pivots between the hold position and pivot
position of each hand insertion window.
[0009] An incubator according to the first aspect of the
present invention comprises the features of claim 1.
[0010] The incubator according to the main aspect of
the present invention can be configured such that a hand
insertion door board is attached along a peripheral por-
tion of the hand insertion window, a pivot support mech-
anism is provided on one side portion of the hand inser-
tion door board in a lateral direction, the hand insertion
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door is supported so as to be pivotal about a vertical axis
of the pivot support mechanism, the latch mechanism is
provided on the other side portion of the hand insertion
door board, and the latch mechanism holds the hand
insertion door at a closed position by pressing a tongue-
like portion on a distal end side of the hand insertion door.
In addition, a holding portion is preferably provided on
the other side portion of the hand insertion door board,
and the latch mechanism is preferably attached by being
held by the holding portion.
[0011] In addition, the incubator can be configured
such that a bracket is attached and fixed on a holding
portion of the hand insertion door board, the latch lever
is pivotally supported by a vertical support shaft support-
ed by the bracket, and the latch lever is pivotally biased
by a biasing spring to cause a distal end side projection
to press the tongue-like portion on the distal end side of
the hand insertion door so as to hold the hand insertion
door at the closed position. The press lever can be piv-
otally supported by the support shaft on the bracket, and
when the press lever is pressed, the press lever presses
a projecting piece of the latch lever to make the latch
lever pivot to the release position.
[0012] The incubator according to another aspect of
the present invention further comprises an opening
mechanism configured to bias the hand insertion door in
the opening direction by abutting against the hand inser-
tion door during the pivoting of the hand insertion door
in the closing direction before completion of the closing
operation. In this case, the incubator comprises a braking
mechanism configured to brake the pivoting of the hand
insertion door on the way in the opening operation during
the pivoting of the hand insertion door in the opening
direction.
[0013] According to the incubator of the first aspect of
the present invention, when the operator makes the press
lever pivot about an axis identical to the pivot axis of the
latch lever to make the latch lever pivot to the release
position, the latch mechanism including the latch lever
releases the hand insertion door. This makes it possible
to easily open the hand insertion doors by manipulation
with body parts such as the elbows other than the hands.
In addition, an impact is not easily generated accompa-
nying the manipulation of the latch mechanism, and a
large stress is not imposed on the newborn infant in the
newborn infant container at the time of operation of the
latch mechanism. Therefore, this operation does not eas-
ily affect the physical condition of the newborn infant.
[0014] In the incubator, the hand insertion door board
is attached along the peripheral portion of the hand in-
sertion window, the pivot support mechanism is provided
on one side portion of the hand insertion door board in
the lateral direction, the hand insertion door is supported
so as to be pivotal about the vertical axis of the pivot
support mechanism, the latch mechanism is provided on
the other side portion of the hand insertion door board,
and the latch mechanism holds the hand insertion door
at the closed position by pressing a tongue-like portion

on the distal end side of the hand insertion door. In this
incubator, each hand insertion door is pivotally supported
by the pivot support mechanism provided on one side
portion on the hand insertion door board, and the latch
mechanism on the other side portion of the hand insertion
door board holds the hand insertion door at the closed
position while the hand insertion door closes the hand
insertion window. In addition, the pivot mechanism and
latch mechanism of the hand insertion door are assem-
bled on the hand insertion door board.
[0015] According to the incubator in which the holding
portion is provided on the other side portion of the hand
insertion door board, and the latch mechanism is at-
tached by being held by the holding portion, since the
latch mechanism is held on the holding portion of the
other side portion, the latch mechanism is held as one
unit on the hand insertion door board.
[0016] In the incubator, the bracket is attached and
fixed on the holding portion of the hand insertion door
board, the latch lever is pivotally supported by the vertical
support shaft supported by the bracket, and the latch
lever is pivotally biased by the biasing spring to cause
the distal end side projection to press the tongue-like
portion on the distal end side of the hand insertion door
so as to hold the hand insertion door at the closed posi-
tion. According to this incubator, each latch lever is at-
tached and fixed on the holding portion of the hand in-
sertion door board through the bracket. The distal end
side projection of this latch lever presses the tongue por-
tion of the distal end side of the hand insertion door to
hold the hand insertion door at the closed position.
[0017] In the incubator, the press lever is pivotally sup-
ported by the support shaft on the bracket, and when the
press lever is pressed, the press lever presses the pro-
jecting piece of the latch lever to make the latch lever
pivot to the release position. According to this incubator,
the press lever is attached by the support shaft common
to that of the latch lever on the bracket. That is, the latch
lever and the press lever have the same pivot center,
and hence the latch lever can be assembled into a com-
pact unit.
[0018] According to the incubator comprising the open-
ing mechanism configured to bias the hand insertion door
in the opening direction by abutting against the hand in-
sertion door during the pivoting of the hand insertion door
in the closing direction before completion of the closing
operation, if the operator does not completely close the
hand insertion window when closing the window, the
hand insertion window opens. This allows the operator
to easily recognize that the hand insertion window is not
closed, and hence increases the possibility that he/she
will perform closing operation for the hand insertion win-
dow again. Therefore, the newborn infant container does
not easily lose the proper physiological environment for
the newborn infant, and the physical condition of the new-
born infant is not easily affected.
[0019] According to the incubator comprising a braking
mechanism configured to brake the pivoting of the hand
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insertion door on the way in the opening operation during
the pivoting of the hand insertion door in the opening
direction, the hand insertion window does not abruptly
stop at the time of completion of opening operation for
the hand insertion window, and hence an impact is not
easily generated when the hand insertion window is com-
pletely opened. Therefore, a large stress is not imposed
on the newborn infant in the newborn infant container at
the time of opening the hand insertion window, and the
physical condition of the newborn infant is not easily af-
fected.
[0020] The above, and other objects, features and ad-
vantages of this invention will become readily apparent
from the following detailed description thereof which is
to be read in connection with the accompanying draw-
ings.

Brief Description of the Drawings

[0021]

Fig. 1 is an external perspective view showing a hand
insertion door and latch mechanism of an incubator
according to an embodiment of the present inven-
tion;

Fig. 2 is a perspective view of the packing portion of
the hand insertion window of the incubator;

Fig. 3 is a partial perspective view seen from the
inside of the hand insertion door of the incubator;

Fig. 4 is a partial sectional view showing the pivot
support mechanism of the hand insertion window of
the incubator and a state in which the hand insertion
door is at the open position;

Fig. 5 is a perspective view of a braking mechanism
of the incubator;

Fig. 6 is a sectional view of the main portion of a latch
mechanism of the incubator;

Fig. 7 is an exploded perspective view of the latch
mechanism;

Fig. 8 is a sectional view of the latch mechanism,
showing a state in which the latch lever pivots to the
release position;

Fig. 9 is a sectional view of the latch mechanism,
showing a state in which the hand insertion door is
held and locked by the latch lever;

Figs. 10A and 10B show one of a pair of left and right
hand insertion doors and latch mechanisms of the
incubator, in which Fig. 10A is a front view and Fig.
10B is a sectional view taken along a line B - B in

Fig. 10A; and

Fig. 11 is a side view showing the overall structure
of the incubator.

Detailed Description of the Invention

[0022] An incubator according to an embodiment of
the present invention will be described below with refer-
ence to the accompanying drawings.

(1) Overall Outline

[0023] Fig. 11 shows an incubator according to this
embodiment in a closed state. An incubator 11 includes
a carriage 12 on which wheels 13 and a strut 14 are
mounted. A base portion 15 is supported on the strut 14.
The base portion 15 incorporates a control mechanism
(not shown) for temperature, humidity, and the like. A
newborn infant container 16 is provided on the base por-
tion 15. A drawer 17 for storage is mounted below the
base portion 15. The carriage 12 also includes a pedal
18 for adjusting the height of the base portion 15 and the
like along the strut 14.
[0024] A mattress tray (not shown) is placed in the new-
born infant container 16. Side surfaces of the newborn
infant container 16 are provided with a pair of lateral treat-
ment doors 21 located on the left and right sides of a
newborn infant (not shown) lying on the mattress tray, a
leg-side treatment door 22 located on the leg side and a
head-side treatment wall 23 located on the head side. A
pair of left and right struts 24 is mounted on the carriage
12. Each strut 24 has another strut (not shown) inserted
in it in a nested state, which can slide in the strut 24.
[0025] Canopies 25 and infrared heaters 26 of the new-
born infant container 16 are respectively supported by
one and the other of the other left and right struts in the
struts 24. The canopies 25 and the infrared heaters 26
can independently move up and down by causing these
other struts to slide inside the struts 24. The canopies 25
are also made of a transparent material. Protective tools
27 for preventing the infrared heaters 26 from colliding
with a wall surface (not show) of a room are also mounted
on the struts 24.
[0026] (2) Opening/Closing Operation for Hand Inser-
tion Windows
[0027] Each lateral treatment door 21 includes trans-
parent outer and inner walls 31 and 32 (Fig. 4) constitut-
ing a double-wall structure. The outer and inner walls 31
and 32 include a pair of left and right hand insertion win-
dows 33 (Fig. 4), a pair of left and right hand insertion
doors 34 (Fig. 11) which open and close the hand inser-
tion windows 33, and latch mechanisms 35 which hold
the hand insertion doors 34 at the closed positions for
closing the hand insertion windows 33. Figs. 10A and
10B show one of the pair of left and right hand insertion
doors 34 and one of the pair of left and right latch mech-
anisms 35.
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[0028] An annular hand insertion door board 36 made
of a transparent hard synthetic resin is fitted and screwed
to the periphery of the hand insertion window 33 in the
outer wall 31 of the newborn infant container 16. As
shown in Fig. 1, the hand insertion door 34 is made of a
transparent hard synthetic resin and has a saucer-like
shape. The hand insertion door 34 is pivotally supported
on a portion of the hand insertion door board 36 which
is located on the side opposite to the latch mechanism
35 on the diameter. The hand insertion door 34 can pivot
about a pivot shaft 37 between the closed position where
the hand insertion window 33 is closed as shown in Figs.
9, 10A and 10B and the open position where the hand
insertion window 33 is open as shown in Fig. 4. The hand
insertion door 34 is biased by a torsion coil spring 38
fitted on the pivot shaft 37 so as to pivot from the above
closed position to the above open position.
[0029] Figs. 6 to 10B show the latch mechanism of the
hand insertion door 34 described above. As shown in
Fig. 7, in particular, the latch mechanism is attached and
held at a side portion of the hand insertion door board 36
at the position opposite to the pivot support mechanism
of the hand insertion door 34. That is, a holding portion
45 is provided at one side portion of the hand insertion
door board 36. The holding portion 45 includes a pair of
side wall portions 43 facing each other and a back surface
side wall portion 44 coupling the side wall portions 43.
The holding portion 45 is formed in a U shape.
[0030] A pair of locking holes 46 is formed in the bottom
portion of the holding portion 45. A pair of positioning
concave portions 47 is formed near the locking holes 46.
An elastic sheet 48 is bonded at a position on the front
side of the positioning concave portions 47.
[0031] A bracket 52 is attached by the holding portion
45 of the hand insertion door board 36. The bracket 52
includes bearing holes 53 in its two side portions and a
pair of locking pawls 54 on the lower surfaces. The lock-
ing pawls 54 are locked in the locking holes 46 of the
holding portion 45. Positioning projections 55 are formed
on the bracket 52 at positions before the locking pawls
54. The positioning projections 55 are fitted in the posi-
tioning concave portions 47.
[0032] The bracket 52 has two side portions, each hav-
ing the bearing hole 53, which are coupled to each other
through a coupling plate 56. Stoppers 57 protrude up-
ward from the coupling plate 56. A support shaft 58 ex-
tends through the bearing holes 53. The support shaft
58 serves as a pivot support means for a latch lever 63
and a press lever 75. A clip 59 restricts the movement of
the support shaft 58 in the axial direction.
[0033] The latch lever 63 includes a distal end side
projection 64 on the upper end side. An elastic member
65 is provided at the middle position of the distal end side
projection 64 in the lateral direction. A projection 66 is
formed on a proximal end portion of the latch lever 63.
Projecting pieces 67 protrude from the rear surface side
of the latch lever 63. The projecting pieces 67 are pressed
by the press lever 75. A shaft through hole 68 is formed

in the latch lever 63. The support shaft 58 extends
through the shaft through hole 68 to make the bracket
52 pivotally support the latch lever 63. A torsion coil spring
69 is attached around the support shaft 58 in a lower
concave portion of the latch lever 63. With the torsion
coil spring 69, the distal end side projection 64 of the
latch lever 63 is biased to press a tongue-like portion 39
on the distal end side of the hand insertion door 34 in the
counterclockwise direction in Fig. 6.
[0034] The press lever 75 is mounted to cover the latch
lever 63. Circular concave portions 77 are formed in both
side wall portions 76 of the press lever 75. The concave
portions 77 receive the two ends of the support shaft 58.
Inclined grooves 78 are formed to guide the support shaft
58 to the concave portions 77. The press lever 75 in-
cludes a pressed portion 79 on the rear surface side.
Pressing the pressed portion 79 will make the press lever
75 pivot about the support shaft 58 in the clockwise di-
rection in Fig. 6. A compression coil spring 80 is inserted
between the lower surface of the press lever 75 and the
bracket 52 so as to react against the pivoting movement
of the press lever 75 in the clockwise direction. The com-
pression coil spring 80 biases the press lever 75 to pivot
in the counterclockwise direction. Note that the maximum
pivot amount of the press lever 75 in the counterclockwise
direction corresponds to the position where the distal end
side lower portion of the press lever 75 abuts against the
elastic sheet 48 (Fig. 6).
[0035] In order to shift the state in which the hand in-
sertion door 34 opens the hand insertion window 33 as
shown in Fig. 4 to the state in which the hand insertion
door 34 closes the hand insertion window 33 as shown
in Figs. 9, 10A and 10B, the operator makes the hand
insertion door 34 pivot against the biasing force of the
torsion coil spring 38 shown in Fig. 10A to cause the
tongue-like portion 39 as the pivot distal end portion of
the hand insertion door 34 to press the distal end side
projection 64 of the latch lever 63 at the hold position, as
shown in Fig. 6. Pressing with the tongue-like portion 39
will make the latch lever 63 pivot about the support shaft
58 to the release position against the biasing force of the
torsion coil spring 69, as shown in Fig. 8.
[0036] When the operator makes the hand insertion
door 34 further pivot from the release position shown in
Fig. 8, the tongue-like portion 39 of the hand insertion
door 34 moves closer to the support shaft 58 than the
distal end side projection 64 of the latch lever 63, and
the latch lever 63 pivots to the hold position owing to the
biasing force of the torsion coil spring 69, as shown in
Figs. 9, 10A and 10B. As a consequence, the hand in-
sertion door 34 is held at the closed position by the latch
lever 63 to close the hand insertion window 33. Note that
when the operator makes the hand insertion door 34
greatly pivot in the closing direction, a packing portion 86
in Fig. 2 is compressed, and the tongue-like portion 39
of the hand insertion door 34 abuts against the projection
66 of the latch lever 63. That is, the projection 66 forms
a stopper.
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[0037] In contrast, in order to shift the state in which
the hand insertion door 34 closes the hand insertion win-
dow 33 as shown in Figs. 9, 10A and 10B to the state in
which the hand insertion door 34 opens the hand insertion
window 33 as shown in Fig. 4, the operator presses the
rear surface side lower surface of the press lever 75 in
the lateral direction relative to the outer wall 31 of the
newborn infant container 16 against the biasing force of
the compression coil spring 80. That is, the operator
presses the pressed portion 79 of the press lever 75 in
the lateral direction toward the outer wall 31 of the new-
born infant container in a direction perpendicular to the
outer wall 31. When the operator presses the pressed
portion 79 of the press lever 75 downward, the press
lever 75 pivots about the support shaft 58 in the clockwise
direction shown in Fig. 8. Since the lower surface of the
press lever 75 presses the projecting pieces 67 of the
latch lever 63 downward, the distal end side projection
64 of the latch lever 63 shifts downward from the tongue-
like portion 39 of the hand insertion door 34, as shown
in Fig. 8.
[0038] When the operator makes the press lever 75
pivot about the support shaft 58 in the clockwise direction
in this manner, as shown in Fig. 8, the press lever 75
makes the latch lever 63 pivot, through the projecting
pieces 67, to the release position. This unlatches the
tongue-like portion 39 of the hand insertion door 34 from
the latch lever 63. The biasing force of the torsion coil
spring 38 makes the hand insertion door 34 pivot. The
hand insertion door 34 then opens the hand insertion
window 33, as shown in Fig. 4. When releasing the pres-
sure of the press lever 75, the biasing force of the com-
pression coil spring 80 makes the press lever 75 pivot
about the support shaft 58 in the counterclockwise direc-
tion. Making the press lever 75 pivot forward and back-
ward in this manner will release the pressure from the
latch lever 63. As a result, the torsion coil spring 69 re-
turns the latch lever 63 from the release position to the
hold position.
[0039] The latch mechanisms 35 shown in Figs. 6 and
7 has a symmetrical structure on the two end sides in the
longitudinal direction of the support shaft 58. Therefore,
when the hand insertion doors 34 which close the pair of
left and right hand insertion windows 33 shown in Fig. 11
are symmetrically arranged on a side surface in the back
and forth direction, the hand insertion doors 34 can use
the common latch mechanisms 35. That is, only attaching
latch mechanisms having the same structure upside
down to each other can commonize the latch mecha-
nisms of the left and right hand insertion doors 34 instead
of preparing the latch mechanisms 35 of the left hand
insertion door 34 and the latch mechanisms 35 of the
right hand insertion door 34 as mechanisms having dif-
ferent structures. This can reduce the number of types
of each latch mechanism and commonize the number of
components, thereby achieving a reduction in cost.

(3) Recognition of Unclosed State of Hand Insertion Win-
dow

[0040] As shown in Fig. 10B, the annular packing mem-
ber 86 made of silicone rubber is fitted in the inner rim of
the hand insertion door board 36. As shown in Fig. 2,
most of the portion of the packing member 86 which abuts
against the hand insertion door 34 where the hand inser-
tion window 33 is in the closed state is a fin-like portion
87. On the contrary a portion of the packing member 86
which is near the pivot shaft 37 of the hand insertion door
34 is a thick portion 91. In addition, a convex portion 92
for preventing the wrong attachment of the packing mem-
ber 86 is provided on the thick portion 91. Furthermore,
as shown in Fig. 3, a concave portion 93 in which the
convex portion 92 is fitted is provided in a portion of the
hand insertion door 34 which is near the pivot shaft 37.
[0041] As the operator makes the hand insertion door
34 pivot from the state in which the hand insertion door
34 opens the hand insertion window 33 to the state in
which the hand insertion door 34 closes the hand inser-
tion window 33, the hand insertion door 34 abuts against
the packing member 86 before the hand insertion door
34 closes the hand insertion window 33. When the op-
erator makes the hand insertion door 34 further pivot, the
hand insertion door 34 presses the packing member 86
to elastically deform it before the latch lever 63 holds the
hand insertion door 34. This elastic deformation ensures
the airtight state achieved by the packing member 86 and
generates elastic rebound force in particularly the thick
portion 91 and the convex portion 92. This elastic re-
bound force biases the hand insertion door 34 in the di-
rection to open the hand insertion window 33.
[0042] With this structure, if the operator erroneously
recognizes that the hand insertion door 34 closes the
hand insertion window 33, in spite of the fact that the
hand insertion door 34 has not completely closed the
hand insertion window 33, or the hand insertion door 34
has not completely closed the hand insertion window 33
for some reason, the hand insertion door 34 pivots in the
direction to open the hand insertion window 33. This al-
lows the operator to easily recognize that the hand inser-
tion window 33 is not closed, and hence increases the
possibility that the operator will perform closing operation
for the hand insertion window 33 again. Note that the
torsion coil spring 38 also biases the hand insertion door
34 from the closed position to the open position. If this
biasing force is strong, the hand insertion door 34 abrupt-
ly pivots. For this reason, the biasing force of the torsion
coil spring 38 is not very strong.

(4) Quieting of Opening/Closing Operation for Hand In-
sertion Window

[0043] The elastic member 65 made of silicone rubber
or the like is attached to the distal end side projection 64
of the latch lever 63. In addition, as shown in Fig. 7, a
spacer 94 is fitted on the support shaft 58 between the
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latch lever 63 and the bracket 52 to brake the pivoting
movement of the latch lever 63 caused by the biasing
force of the torsion coil spring 69. Further as shown in
Figs. 4 and 5, a braking mechanism 95 made of a syn-
thetic resin is attached to the hand insertion door board
36. A low-level side end portion 97 of an inclined surface
96 is integral with other portions of the inclined surface
96, whereas a high-level side end portion 98 of the in-
clined surface 96 is a free end.
[0044] In addition, as shown in Fig. 5, a portion of the
hand insertion door 34 around the pivot shaft 37, which
is located near the braking mechanism 95 does not have
a true circular section but has a sectional radius such
that when the hand insertion door 34 closes the hand
insertion window 33, the portion is spaced apart from the
inclined surface 96 of the braking mechanism 95, where-
as as the hand insertion door 34 opens the hand insertion
window 33, the portion approaches the inclined surface
96 and comes into contact with the inclined surface 96
on the way to press the inclined surface 96. When the
inclined surface 96 is pressed, the braking mechanism
95 elastically deforms such that the high-level side end
portion 98 moves away from the low-level side end por-
tion 97, and the height of the inclined surface 96 decreas-
es, thereby absorbing the pressing force.
[0045] As the operator makes the hand insertion door
34 pivot from the state in which the hand insertion window
33 is open as shown in Fig. 4 to the state in which the
hand insertion window 33 is closed, as shown in Fig. 6,
the tongue-like portion 39 of the hand insertion door 34
abuts against the distal end side projection 64 of the latch
lever 63 first, as shown in Fig. 6. Since the middle portion
of the distal end side projection 64 is formed from the
elastic member 65 made of silicone rubber, even if the
tongue-like portion 39 roughly abuts against the distal
end side projection 64, an impact is not easily generated.
When the operator makes the hand insertion door 34
further pivot from the state in Fig. 6, the elastic member
65 of the distal end side projection 64 is pressed to make
the latch lever 63 pivot to the release position, as shown
in Fig. 8. When the hand insertion door 34 further pivots,
the tongue-like portion 39 moves inside the latch lever
63, as shown in Fig. 9.
[0046] When the tongue-like portion 39 moves inside
the latch lever 63 and does not press the distal end side
projection 64, the latch lever 63 pivots from the release
position to the hold position owing to the biasing force of
the torsion coil spring 69 to hold the tongue-like portion
39. However, since the spacer 94 brakes the pivoting
movement of the latch lever 63 caused by the biasing
force of the torsion coil spring 69, the latch lever 63 does
not pivot abruptly, thereby making it difficult to generate
an impact at the time of completion of the pivoting move-
ment.
[0047] In contrast, when the operator manipulates the
press lever 75 to release the tongue-like portion 39 of
the hand insertion door 34 from the latch lever 63, the
biasing force generated by the elastic rebound force of

the packing member 86, in particular of the thick portion
91 and the convex portion 92, and the biasing force of
the torsion coil spring 38 make the hand insertion door
34 pivot from the state in which the hand insertion window
33 is closed as shown in Figs. 9, 10A and 10B to the
state in which the hand insertion window 33 is open as
shown in Fig. 4 through the state shown in Fig. 8. How-
ever, since the braking mechanism 95 shown in Fig. 5
brakes the pivoting movement of the hand insertion door
34 on the way to the open state, an impact is not easily
generated at the time of completion of the pivoting move-
ment.
[0048] Having described a specific preferred embodi-
ment of this invention with reference to the accompanying
drawings, it is to be understood that the invention is not
limited to the precise embodiment, and that various
changes and modifications may be effected therein by
one skilled in the art without departing from the scope of
the invention as defined in the appended claims.
[0049] For example, in the above embodiment, the
elastic member 65 made of silicone rubber is attached
to the distal end side projection 64 of the latch lever 63.
However, the elastic member 65 of the distal end side
projection 64 may be formed from a material other than
silicon rubber as long as it can absorb impacts. Although
the packing member 86 is also formed from silicone rub-
ber, it may be formed from a material other than silicone
rubber as long as it provides elastic rebound force. Fur-
thermore, in the above embodiment, the present inven-
tion is applied to the switching type incubator. However,
the present invention can also be applied to a closed type
incubator.

Claims

1. An incubator having a hand insertion window (33)
provided on a side surface of a newborn infant con-
tainer (16), a hand insertion door (34) configured to
pivot to open and close said hand insertion window
(33), and a latch mechanism (35) configured to hold
said hand insertion door (34) at a closed position for
the closing;
wherein said latch mechanism (35) comprises;
a latch lever (63) configured to pivot between a hold
position for the holding and a release position for
releasing the holding on the side surface of said new-
born infant container (16), and
a press member being a different member from said
latch lever (63) to be able to move independently
from said latch lever (63), and configured to move
to make said latch lever (63) pivot to the release po-
sition with movement of said latch lever (63),
characterized in that said press member is a press
lever (75) configured to pivot about an axis identical
to a pivot axis of said latch lever (63) to make said
latch lever (63) pivot to the release position,
and when said press lever (75) is pressed, said press
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lever (75) presses a projecting piece (67) of said latch
lever (63) to make said latch lever (63) pivot to the
release position.

2. An incubator according to claim 1, characterized in
that a hand insertion door board (36) is attached
along a peripheral portion of said hand insertion win-
dow (33), a pivot support mechanism is provided on
one side portion of said hand insertion door board
(36) in a lateral direction, said hand insertion door
(34) is supported so as to be pivotal about a vertical
axis of said pivot support mechanism, said latch
mechanism (35) is provided on the other side portion
of said hand insertion door board (36), and said latch
mechanism (35) holds said hand insertion door (34)
at a closed position by pressing a tongue-like portion
(39) on a distal end side of said hand insertion door
(34).

3. An incubator according to claim 2, characterized in
that a holding portion (45) is provided on the other
side portion of said hand insertion door board (36),
and said latch mechanism (35) is attached by being
held by said holding portion (45).

4. An incubator according to claim 3, characterized in
that a bracket (52) is attached and fixed on a holding
portion (45) of said hand insertion door board (36),
said latch lever (63) is pivotally supported by a ver-
tical support shaft (58) supported by said bracket
(52), and said latch lever (63) is pivotally biased by
a biasing spring (69) to cause a distal end side pro-
jection (64) to press the tongue-like portion (39) on
the distal end side of said hand insertion door (34)
so as to hold said hand insertion door (34) at the
closed position.

5. An incubator according to claim 4, characterized in
that said press lever (75) is pivotally supported by
said support shaft (58) on said bracket (52).

6. An incubator according to any one of claims 1 to 5,
characterized by comprising an opening mecha-
nism configured to bias said hand insertion door (34)
in the opening direction by abutting against the hand
insertion door (34) during the pivoting of said hand
insertion door (34) in the closing direction before
completion of the closing operation.

7. An incubator according to any one of claims 1 to 5,
characterized by comprising a braking mechanism
(95) configured to brake the pivoting of said hand
insertion door (34) on the way in the opening oper-
ation during the pivoting of said hand insertion door
(34) in the opening direction.

Patentansprüche

1. Inkubator mit einem Eingriffsfenster (33), das auf ei-
ner Seitenoberfläche eines Behälters (16) für ein
Neugeborenes bereitgestellt wird, einer Eingriffsöff-
nung (34), die ausgestaltet ist, das Eingriffsfenster
(33) schwenkend zu öffnen und zu schließen, und
einem Klinkenmechanismus (35), der ausgestaltet
ist, die Eingriffsöffnung (34) in einer geschlossenen
Stellung zum Schließen zu halten;
wobei der Klinkenmechanismus (35) aufweist:

einen Klinkenhebel (63), der ausgestaltet ist,
zwischen einer Haltestellung zum Halten und ei-
ner Freigabestellung zum Freigeben des Hal-
tens auf der Seitenoberfläche des Behälters
(16) für ein Neugeborenes zu schwenken, und
ein Drückelement, das sich von dem Klinkenhe-
bel (63) unterscheidet, das fähig ist, sich unab-
hängig von dem Klinkenhebel (63) zu bewegen,
und ausgestaltet ist, sich so zu bewegen, dass
es den Klinkenhebel (63) in die Freigabestellung
mit Bewegung des Klinkenhebels (63) schwen-
ken lässt,
dadurch gekennzeichnet, dass das Drückele-
ment ein Drückhebel (75) ist, der ausgestaltet
ist, um eine Achse, die mit einer Schwenkachse
des Klinkenhebels (63) identisch ist, zu schwen-
ken, um den Klinkenhebel (63) in die Freigabe-
stellung schwenken zu lassen,
und, wenn der Drückhebel (75) gedrückt wird,
der Drückhebel (75) ein vorspringendes Stück
(67) des Klinkenhebels (63) drückt, um den Klin-
kenhebel (63) in die Freigabestellung schwen-
ken zu lassen.

2. Inkubator nach Anspruch 1, dadurch gekennzeich-
net, dass eine Eingriffsöffnungsplatte (36) entlang
einem Randabschnitt des Eingriffsfensters (33) an-
gebracht ist, ein Schwenkstützmechanismus auf ei-
nem Seitenabschnitt der Eingriffsöffnungsplatte (36)
in einer seitlichen Richtung bereitgestellt wird, die
Eingriffsöffnung (34) so gestützt wird, dass sie um
eine senkrechte Achse des Schwenkstützmechanis-
mus schwenkbar ist, der Klinkenmechanismus (35)
auf dem anderen Seitenabschnitt der Eingriffsöff-
nungsplatte (36) bereitgestellt wird und der Klinken-
mechanismus (35) die Eingriffsöffnung (34) in einer
geschlossenen Stellung hält, indem er einen zunge-
nähnlichen Abschnitt (39) auf einer distalen Endseite
der Eingriffsöffnung (34) drückt.

3. Inkubator nach Anspruch 2, dadurch gekennzeich-
net, dass ein haltender Abschnitt (45) auf dem an-
deren Seitenabschnitt der Eingriffsöffnungsplatte
(36) bereitgestellt wird und der Klinkenmechanismus
(35) angebracht wird, indem er von dem haltenden
Abschnitt (45) gehalten wird.
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4. Inkubator nach Anspruch 3, dadurch gekennzeich-
net, dass ein Halter (52) an einem haltenden Ab-
schnitt (45) der Eingriffsöffnungsplatte (36) ange-
bracht und befestigt ist, der Klinkenhebel (63) von
einem senkrechten Stützschaft (58), der von dem
Halter (52) gestützt wird, schwenkbar gestützt wird
und der Klinkenhebel (63) von einer Vorspannfeder
(69) schwenkbar vorgespannt wird, um einen Vor-
sprung (64) auf der distalen Endseite zu veranlas-
sen, den zungenähnlichen Abschnitt (39) auf der dis-
talen Endseite der Eingriffsöffnung (34) so zu drü-
cken, dass die Eingriffsöffnung (34) in der geschlos-
senen Stellung gehalten wird.

5. Inkubator nach Anspruch 4, dadurch gekennzeich-
net, dass der Drückhebel (75) von dem Stützschaft
(58) auf dem Halter (52) schwenkbar gestützt wird.

6. Inkubator nach einem der Ansprüche 1 bis 5, da-
durch gekennzeichnet, dass er einen Öffnungs-
mechanismus aufweist, der ausgestaltet ist, die Ein-
griffsöffnung (34) in die Öffnungsrichtung vorzu-
spannen, indem er während des Schwenkens der
Eingriffsöffnung (34) in die Schließrichtung vor dem
Abschluss des Schließvorgangs an die Eingriffsöff-
nung (34) stößt.

7. Inkubator nach einem der Ansprüche 1 bis 5, da-
durch gekennzeichnet, dass er einen bremsenden
Mechanismus (95) aufweist, der ausgestaltet ist, das
Schwenken der Eingriffsöffnung (34) im Verlauf des
Öffnungsvorgangs während des Schwenkens der
Eingriffsöffnung (34) in die Öffnungsrichtung zu
bremsen.

Revendications

1. Incubateur comportant une ouverture d’insertion de
main (33) agencée sur une surface latérale d’un cou-
veuse pour nouveau-né (16), et une trappe d’inser-
tion de main (34) configurée de manière à pivoter
afin d’ouvrir et de fermer ladite ouverture d’insertion
de main (33), et un mécanisme de verrouillage (35)
configuré de manière à maintenir ladite trappe d’in-
sertion de main (34) à une position fermée afin d’as-
surer l’obturation;
dans lequel ledit mécanisme de verrouillage (35)
comprend:

un levier de verrouillage (63) configuré de ma-
nière à pouvoir pivoter entre une position de re-
tenue afin d’assurer la retenue, et une position
de libération afin de libérer la retenue sur la sur-
face latérale de ladite couveuse pour nouveau-
né (16), et
un élément de pression qui est un élément dif-
férent dudit levier de verrouillage (63) afin de

pouvoir se déplacer indépendamment dudit le-
vier de verrouillage (63), et configuré de manière
à se déplacer afin de faire en sorte que le levier
de verrouillage (63) pivote vers la position de
libération avec le mouvement dudit levier de ver-
rouillage (63),
caractérisé en ce que ledit élément de pression
est un levier de pression (75) configuré de ma-
nière à pivoter autour d’un axe identique à un
axe de pivot dudit levier de verrouillage (63) afin
de faire que ledit levier de verrouillage (63) pi-
vote vers la position de libération, et lorsque ledit
levier de pression (75) est pressé, ledit levier de
pression (75) presse une pièce en saillie (67)
dudit levier de verrouillage (63) afin de faire pi-
voter ledit levier de verrouillage (63) vers la po-
sition de libération.

2. Incubateur selon la revendication 1, caractérisé en
ce qu’un panneau de trappe d’insertion de main (36)
est fixé le long d’une partie périphérique de ladite
ouverture d’insertion de main (33), un mécanisme
de support de pivot est agencé sur une première
partie latérale dudit panneau de trappe d’insertion
de main (36) suivant une direction latérale, ladite
trappe d’insertion de main (34) est supportée de ma-
nière à pouvoir pivoter autour d’un axe vertical dudit
mécanisme de support de pivot, ledit mécanisme de
verrouillage (35) est agencé sur l’autre partie latérale
dudit panneau de trappe d’insertion de main (36), et
ledit mécanisme de verrouillage (35) maintient ladite
trappe d’insertion de main (34) à une position fermée
en pressant une partie en forme de languette (39)
sur un côté d’extrémité distale de ladite trappe d’in-
sertion de main (34).

3. Incubateur selon la revendication 2, caractérisé en
ce qu’une partie de retenue (45) est agencée sur
l’autre partie latérale dudit panneau de trappe d’in-
sertion de main (36), et ledit mécanisme de ver-
rouillage (35) est fixé en étant maintenu par ladite
partie de retenue (45).

4. Incubateur selon la revendication 3, caractérisé en
ce qu’un étrier (52) est relié à une partie de retenue
(45) dudit panneau de trappe d’insertion de main (36)
et fixé sur cette dernière, ledit levier de verrouillage
(63) est supporté de manière à pouvoir pivoter par
un arbre de support vertical (58) supporté par ledit
étrier (52), et ledit levier de verrouillage (63) est pré-
chargé de manière à pouvoir pivoter par un ressort
de précharge (69) afin d’amener une saillie latérale
d’extrémité distale (64) à presser la partie en forme
de languette (39) sur le côté d’extrémité distale de
ladite trappe d’insertion de main (34) de manière à
maintenir ladite trappe d’insertion de main (34) dans
la position fermée.

15 16 



EP 2 444 049 B1

10

5

10

15

20

25

30

35

40

45

50

55

5. Incubateur selon la revendication 4, caractérisé en
ce que ledit levier de pression (75) est supporté de
manière à pouvoir pivoter par ledit arbre de support
(58) sur ledit étrier (52).

6. Incubateur selon l’une quelconque des revendica-
tions 1 à 5, caractérisé par le fait qu’il comprend
un mécanisme d’ouverture configuré de manière à
précharger ladite trappe d’insertion de main (34) sui-
vant la direction d’ouverture par mise en butée contre
la trappe d’insertion de main (34) au cours du pivo-
tement de ladite trappe d’insertion de main (34) dans
la direction de fermeture avant achèvement de l’opé-
ration de fermeture.

7. Incubateur selon l’une quelconque des revendica-
tions 1 à 5, caractérisé par le fait qu’il comprend
un mécanisme de freinage (95) configuré de manière
à freiner le pivotement de ladite trappe d’insertion
de main (34) sur le trajet lors de l’opération d’ouver-
ture au cours du pivotement de ladite trappe d’inser-
tion de main (34) dans la direction d’ouverture.
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