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This invention relates to certain improvements

* in. resuseitation. apparatus; and the naturg. and

10

15

20

25

30

40.

50

objects.of the invention will be readily recognized
and understood. by those skilled in the arts to
which it pertains in the light of the following

explanation and detailed description of the pre-

ferred method.and the steps-thereof from among
equivalent or other steps within the scope of my
Invention, and from. the detailed, description of
the; accompanying. drawings Nlustrating what I
at present consider:to.be the preferred embodi-
ments on mechanical expressions of apparatus of
my.invention for carrying out the method, from
among. various other forms, arrangements, com-
binations and :constructions of which. such ap-
paratus.is capable within the. spirit and..scope of
the invention. s

My invention is primarily directed to- that
branch of the art of resuscitation in which. a
pberson whose normal ‘and natural respiration
functioning has ceased or is impaired through
any of a variety of causes, such as suffocation,
strangulation, asphyxiation and such like, is sub-
Jected to. those forms of- artificial respiration
utilizing the principle of the alternate applica-

tion of increased and-decreased air pressure, or

blus: and minus atmospheric bressure, externally
to the chesi or body to cause the respiratory
organs to: function in. simulation of: the natural
andnormal breathing acts. Experience with such,
forms.of artificial respiration. and the apparatus
for carrying them. out, in which the body of the
patient is in a recumbent position .at rest, has
demonstrated the fact that in many- cases in
order to obtain or induce the breathing acts, it
is necessary t0 apply pressures. of sufficient mag-
nitude as to cause danger of injury to the lungs

~of the patient with resulting possibility -of hein-

orrhages. .

- One of the-main objects of my-invention is the
provision of a method of resuscitation by arti-
ficial respiration in which the breathing acts can
be induced in a ‘patient by the application of
alternate increased or: plus’ atmospheric pres-
sures and decreased or minus atmospheric pres-
sures on the exterior of the chest or body.of the
patient, but of. relatively small ‘magnitude  and
within a pressure range such that the possibility
of any injury to: the.patient or his. respiratory
organs is substantially eliminated, through the
utilization of movements: of, the. body. of- the
patient in synchronization. with, the pressure ap-
plications, so.as ta aid. the artificial funetioning.

- of-the lungs by such hody -‘movements and-permit

(€1:"128+-30). - -

of relatively low pressure applications externally
to:produce the breathing acts.. :

The method- of my invention in attajning the
foregoing general object and results, is essentially
Ccharagcterized by tilting. or rocking movement, of
the-body of the patient while in a recumbent posi-
tion, either on. its back or on -its, stomach, to
alternately raise and. lower the head. so .as.'to
ajternately cause the.abdominal organs . to slide

or maove in the body from and toward the dig- !

phragm and lungs and thus compress and ex-

sures- and increased or plus.

‘pand the lungs as the. decreased: or minys. pres-

pressures, respec-

tively are applied externally. to the body. of.the

patient. S ) . ,

Another general object: of. the invention is the
brovision of apparatus for use in -carrying cut
and  practicing the methed - of resuscitation by
artificial respiration of. my invention, which ap-

paratus is generally characterized by a hori- -

zontally. disposed and- vertically rockable or. tilt-
able body receiving compartment, in: which: the
patient is placed with: his head on-the exterior
of the. compartment and in which the air pres-
sure on, the: body is increased: and decreased. as
the compartment is rocked or tilted to lower and
raise, respectively, the head end-thereof, to there-
by synchronize. the abdominal organ. movements
toward and. from. the lungs. with: the. pressures
variations. , '

A further object of; the: invention resides:in the
provision of: -such apparatus. in which the means
for increasing and decreasing the air pressures

within the. body receiving. compartment is.acty- -

ated: and controlled by Tocking or tilting the com-
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partment; and further in so arranging and:de- -

signing: such means that the.proper and. required
bressures.are. automsatically insured by the-rock-

ing, of the compartment.

Another object and characteristic of the in- 40

vention. is found 'in- the provision for manual .

rocking: operation of- the body receiving cham-
berte raise and lower the head-end thereof at g
rate to resuilt in the required rate of breathing.
being - induced in the. patient by the -artificial
respiration; and further. in the brovision. of: g
type and character of-chamber. pressure. varying
means by which the required and proper rate of
tilting is clearly indicated: to the operator.

The. invention holds. as- a. further object the 5

brovision: of -such a. resuscitating. apparatus in
which mechanical devices such- a. pumps, com~
bressors.. and operafing- mechanisms -can;. be
eliminated; and; an. exceeding yrally,
simple; efficient- and troublepy -
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duced, through the provision of a design and ar-
rangement in which the body receiving compart-
ment is formed in a casing or container that in-
cludes and carries a body of liquid and a system
of air chambers and passages by which movement
of the liquid body as the casing is rocked or tilted
results in alternately exhausting or sucking air
from the compartment to reduce the pressure
therein, and foreing air thereinte to increase the
compartment pressure. -

- - A further feature and characteristic of my in-

vention resides in the arrangement of liquid and

" gir passages by which the movement of the liquid-

and zir in the operation of the apparatus is defi-
nitely controlled as to rate and resulting positive

and negative pressures produced in the body re-.

ceiving compartment, so that the resulting breath-
ing rate of the artificial respiration induced in

" the patient is thereby definitely- automatically
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determined without relying upon the skill or judg-
ment of the operator. : -

Another object and feature of the invention
resides in the design and arrangement by which

the liquid means is utilized as a medium for main-

5 .taining the desired temperature in the body re-

ceiving compartment; and further where water
is employed as the liquid in the arrangement by
which the air drawn from and forced into the
bedy receiving compartment is warmed and hu-
ridified by the body of water in the operation of
the apparatus. : ’

A further feature of the invention is presented

by the design and arrangement of the body sup-
porting tray or pallet by which the body is placed
in and removed from the pressure compariment,
and in the arrangement.of ‘the removable end
closure and the manner of sealing and locking
the same in compartment closing position.
‘Another object. of the invention is to provide
an efficient sealing diaphragm. for the compart-
ment end closure through which the neck of the
patient extends and which diaphragim is so con-
structed as to form an efficient. seal around: the
patient’s neck without discomfort. or tendency to

‘strangle or choke the patient; and further to

provide an efficient and readily operated arrange-
ment for removably sealing the diaphragm on'and

_across the end closure head opening.

A further object and feature of the invention
is the provision of a relatively simple arrange-
ment for releasably maintaining the body of the
patient in the required position on the body sup-
porting structure within the body receiving com-
partment against displacement during the- tilt-
ing or rocking of the body, while permitting the
body to streich or clongate and compress or
shorten from the shoulders under the action of
jts own weight, to thereby aid in the’ expansion
and compression of the lungs of the patient in
inducing the artificial respiration. :

With the foregoing general objects, features

- and results in view,.as well as certain. others

‘which will be readily apparent from the follow~

ing explanation, the invention consists in certain
novel steps and their equivalent of the ‘'method,
and in‘certain novel features in construction and
in. combination and arrangements of elements
making up the apparatus, all as will be more fully
explained and specified hereinafter.

. Referring to the accompanying drawings:

_Fig. 1is a perspective view of one form of re-
suscitating apparatus embodying features of the
invention and for carrying out my method of re-

. suscitation, -showing the patient receiving com-
" partment forming container or body structure-in
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position for tilting the patient’s body with head
lowered and feet elevated. :

g, 2 is & view in side elevation of the resus-~
ciating apparatus of Fig. 1, but showing the body
receiving container rocked to position the pa-
tient’s body with head elevated and feet lowered.

Fig. 3'is a plan view of a form of rubber sealing

diaphragm for fitting over the head of and seal-

ing around the patient’s neck, and for sealing
the head end opening of the body.receiving com-
partment.: . - R

Tig. 4 is a transverse section taken on the line

4—4 of Fig. 3.

Fig. 5 is a plan view of the reverse side of the

- diaphragm front that is shown in Fig. 3.

_Tig. 6 is a vertical longitudinal seetion through
the body receiving container of the apparatus of
Tig. 2 in head lowered position, and more or less
diagrammatically showing a patient in position
therein heid against displacement and with the
neck sealing diaphragm in its operative secured
position sealed. around the neck- of the patient.

Fig. 7 is & view similar to Fig. 6, but with the
body container and body therein rocked to head
raising and feet lowering. position.

Fig. 8is a vertical longitudinal view of the head
end of the body-receiving container with the
patient supporting tray or pallet and removable
end closure- and head rest carried thereby, in
position partially removed from the body-receiv-
ing compariment of the container.

Tig. 0 is a perspective view taken from the rear
of the removable body supporting pallet and
container: end closure unit, completely removed
from the container body-receiving compartment,
and showing the flexible holders for the patient’s
hody. in their detached shoulder receiving posi-
tion. - A .
Fig. 10 is a vertical transverse seetion, taken
as on the line 10-—10, of Fig. 6, with the liquid
removed from the liguid and air chambers, but
with the approximate liquid level with the con-
tainer in.its maximum tilted positions in relation
to the pressure relief portsin the chamber divid-
ing wall indicated by legend. : . '

Fig. 11 is a view in side elevation of a modified
form of tilting or rocking mounting for the body
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receiving container, and of a modified form of

liquid transfer and air sealing passage between

the liguid and air chambers of the container, por- ;

tions of the wails thereof being broken away to
clearly disclose the arrangement, oL
ig. 12 is a view in side elevation of the tilting
or rocking mounting of Fig. 11 with the radii of
curvature .of the rockers changed to compensate
for the added weight at the head end of the ap-
paratus. - R i
. T have presented herewith purely by way of
example and not in every respect by way of limi-
tation, embodiments of apparatus of my inven-
tion for efficiently practicing and applying the
method  of resuscitation by artificial respiration
in accordance with the method of my invention.
The novel method disclosed may. be carried out
and practiced by other forms and embodiments
of apparatus within the spirit and scope of my

invention, and such other forms and embodi-~
ments are contemplated by and included within
the range of equivalents and the scope to which
the hroad .features ‘and principles of my inven-
tion, in both apparatus and method, as disclosed
herein, are legally entitled. = '
One form and embodiment of apparatus incor-
porating the principles and certain features of
the invention, and capable of carrving out the
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method of resuscitation of my invention; is dis-
closed in Figs. 1 and 2, in connection with-certain
other figures. of the accompanying drawings; to
which: reference will, be made in- detail hierein-
after. This illustrated form of resuscitating: ap-
paratus is now-being sugeessfully used-in-practic-
ing the: methed, particularly in the resuscitation
of new-born- babies in.cases of strangulation, suf-

focation: and the like, but it is to-be clearly under~

stood that the invention, as to either method or
apparatus, is in no sense limited- or restricted. to
sueh cases; and-is-generglly -applicable, as-is con-

" templated and intended: for the resuscitation-of
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patients cf any age; children as well as:adults,
The form of the apparatus as illustrated. in Higs.
1 to 10, is designed primarily for use:in.practicing
the. method on new-hora- or young: ‘babies, al-

though equally. adapted to.children and: adults,

and sueh use has been here sslected for purposes
of-explanation primerily hecause the- dangers . of
patient injuryfrem the:conditions. of high: body
pressures encountered: with: known resuscitating
methods and- apparatus, are greatly increased-in
the case of a.new-horn or young babhy: o

Referring now to Figs: 1 and'2 of- the drawings

in particular, a resuseitating - apparatus of the

invention there shown happens to include & sup-
porting frame structure-or stand-A, on which- is
suitakly mounted and supported for vertical roek-
ing-or tilting, the patient-receiving and holding
container-B. For instance, the container-sup-
narting structure or stand A, can, as. in the
example hereof, comprisa the spaced and cpposite
pairs of legs 10 converged and-connected-at their

. upper ends, and formed- of. strip- or band metal

© With. the lower, diverged ends rolled or curved
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upwardly to provide the supporting feet. 11.

Suitable cross braces 12 conneet and maintain the’
- obposite pairs-of legs 10 in fixed. relation, such

braces being located. intermediate the upper-and
lower ends of the legs.. Preferably- each: pair- of
legs 10 is provided with an. inter-brace or cress
bar 15.to strengthen -and. give rigidity.. to the
supporting structure. :

Hach of the cross ®races-12 is previded, in-the
example hereof; with a suitable bumper, prei-
erably of a yielding and soung ‘deadening -mate-
rial, positioned. thereon to: be: engaged by the
adjacent end of container B thereabeve;- when
such. end. is rocked downwardly.. The bumpers
14, thus form stops limiting and determining the
extent of downward movement of the. adjacent
ends,. respectively, of- container B; and- hence
define the: maximum. degree of tilt or inclinag-

. tion that:can be given the patient container.

The.upper ends of each pair of supporting legs
are converged and connected by -a suitable spac-
ing-member 16. horizontally . disposed. there be-
tween. and below the extreme upper ends .of- tha
legs.. - A -space is thus formed between the -upper
ends of each pair of-supporting legs-to removably
receive the opposite side- container pivots 21 by
which the container B.is rockably -supported. on
stand A, the members 16 forming bearing supports
for. such pivots, as will be clear by reference

" to Figs. 2 and 10.of the drawings in -particular.

70
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While the supporting stand A as. above.described
provides a relatively simple and efficient portable
supporting. structure for the particular form. of.
apparatus of the present example, the invention

is.in no sense limited thereto, or to any. particular
form, arrangement: or. construction of the struc-
ture or.means for . reckably supporting the patient
body supporting and receiving container B, as
any. suitable or, desired. supporting arrangement

3

can be provided: to:meet the.exigencies or, prefer=

ences.of any-form of-my resuscitating: apparatus, L

or of the form.of the instantexample: , = ...
The- container B.for receiving. and: supporting

the patient’s body. in’ carrying. out and: subjecting =

the patient:to; the method of resuscitation‘ofrmy
invention; in:the pazticular: exarople hereof:ig.of
general cylindrical. form externally; although not
so:limited; and is provided ‘with. the: diametrically
opposite, horizontaily disposed-and:axially alined

o

10

pivots or outwardly projecting stub shafts 21 by -

which the container. is pivotally mounted:for.vers

tical rocking or tilting on.and-between the up-,

per-énds.of the opposite, spaced’ pairs. of legs. 19,
or other suporting means.. the. example heré
given, the pivots 21 are located: centrally of-the

length, and of the width or diameter: of:the con- -

tainer, and removably seat .on: the. members 1§
between the upper ends of the spaced pairs of legs
10, respectively, to removably support thevcons
tainer B for free vertical tilting -on the pivots 21
as an.axis, to alternately raise and lower.the op-
posite ends of and alternately tilt.or incline . the
container longitudinally -in opposite- directions.
If: desired, the pivots for the container B may:be

located to secure amore perfect balance and:coms=-

pensate for weight variations along the length:or
longitudinal axis. of the: container. - ST

The container B, in this instance; includes the
outer cylindrical wall- 20, with .particular refer-
ence here to Figs. 6, 7;.and. 10 of the drawings,
having one end thereof closed’ by the ‘end closure
wall .22; forming the foot end of:the:container,
and the oppposite end normally closed by the re-
movable end closure or cover .23, forming. the
head end of the container. A patient. bodysre-

30
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ceiving -compartment P; is formed. within ‘and .

longitudinally of the container. from end to.end

thereof -and ~accessible through -the head.end
normally- closed by. cover. 23; by an-inter wall

structure formed and fixed ' within the -con-

tainer B;. spaced: inwardly . completely -theie
around from the outer cylindrical wall 29 there-
of.
can include the  substantially flat, horizontally
disposed: patient supporting: bottom. wall -~ or
floor- 24, spaced above the lower side. of* outer
cylindrical wall 20, and along its oppesite edges
from- the adiacent  sidés of the-outer: wall,  to=
gether: with-the-curved upper wall: 2b;:concentric
with outer cylindrical wall’ 20 but.spaced: a dis-
tance inwardly therefrom; as will be- clear by ref-
erence to Fig. 10 of the drawings in pazrticular;

A:space is-thus formed between the outer - wall 20

and the inner walls 24—25, completely around and
surrounding the body receiving compartment: P,

In order-to permanently close the head:end of
the space between the inner- and:outer: spaced
walls- of: container B, an - end wall’ 28, referring
particularly to Figs. 6,.7; and 8,‘i_s secured-in-po=

sition between and across’ the ends of- the outer

wall 20 and inner walls 24—325, around the end

40-

“For example, such inner wall’ structure -

45

50.
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60:

opening of- the body receiving: compattment B, -

such end wall 26 conforming in shape to the cros’s;
secticnal shape. of the space between the inner
and outer container walls, as will'be readily ap-

parent. Thus,, the space between thé inner and

outer walls of. the container is. closed. at the fook
end thereof by the end.wall 22, and at the head
end by the wall 26.. e

A. relatively  narrow, width- depending . well
formed by a. downward- extension of- the space
between the inner-and.outer-waills- of container
B, is provided by a-well forming-or trough strucs

70
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4
ture 27, which depends or extends downwardly
from the lower or under side of the outer wall 20,
and is disposed longitudinally and centrally of
the under side of the container B. -Such trough
structure 27 can be formed, as in"the example
hereof, of the spaced, depending side walls 27a,

- and the longitudinal edge or end walls 27b, sloping

or inclined upwardly from the central or lower-
most portion of structure 27, toward the head and
foot ends, respectively, of the container where
they merge into and join the outer wall 20 of the
container B. (See Figs. 6, 7,.and 10.) A depend-
ing well is thus formed having its greatest depth
at the central porticn of the structure 27, and of
the length of the container B, which well opens
through the lower side of the container outer wail

20 into, and forms a downward extension of the

space between the inner and outer container walls,
but of relatively narrow width with respect to the
diameter of the container (see Fig. 10), and ex-
tending longitudinally and centrally thereof for

‘a substantial portion of the length of the con-

tainer B. (See Fig. 6.)
A pet cock or suitable drain valve 28, shown in
Figs. 1 and 2 of the drawings; is provided in the

-gpecific example hereof, in one of the side walls

27a adjacent the head end of the countainer and
in proximity to the:outer wall 20, that is, in the
upper portion of wall 27¢ and opening into the
shallow head end ‘of the well formed by the
trough structure 27. The purpose.of such valve
28 and of the hereinbefore described well formed
by the structure 27 will be described and ex-
plained hereinafter. -

The space within the container formed be-
tween the outer wall 20 and the inner wall strue-
ture 24—25, is formed and divided-into two
chambers, a. forward chamber P, and: a rear
chamber R, by a dividing wall or partition 30
which is secured therebetween and connecting
outer wall 20. and inner walls. 2425, centrally
of the length and. intermediate the head and foot
ends of the container, as clearly shown by Figs.
The wall or partition
30 conforms, of course, to the cross sectional
shape of the space between the inner and outer
walls of the container surrounding the compart-
ment P, and extends completely across and be-
tween the floor wall 24 of the body receiving
compartment P, and the opposite lower side por-
tion of the outer: cylindrical wall 20, as will be
clear by reference to Fig. 10 of the drawings in

- particular.

The wall or partition 30 is also extended down
into and centrally of the length of, the well
formed by the trough structure 27, a depend-
ing extension wall or partition. 31 (see Figs. 6,
7,.and 10) from wall 30 being provided for this
purpose. This well dividing wall 31 is in down-
ward continuation of the wall or partition 30
thereabove, and extends between and connects
the side walls 27a of structure 27, so as to di-
vide the well formed by such trough structure,
into a forward chamber F’ and a rear chamber
R’ in continuation of . and:- communicating at
their upper ends with chambers F and R, re-
spectively, of the container B, (See Figs. 6 and
7.) The lower end of the wall 31, is however,
formed with, or to provide, a port or passage
32, referring to Figs. 6, 7, and 10, therethrough
placing the chambers F’ and R’ in communica~

tion at, in the specific example hereof, the deep- -

est point of the well, although the invention is
not so limited as will-be explained hereinafter.
This port or passage 32 provides for restricted

1,995,583

and controlled fluid or 11qmd flow between the
chambers P and R'.

The wall or partition 30 is, in this instance,
provided with the ports or openings 33 (see par-

ticularly Fig. 10) therethrough at opposite -sides -

of the inner wall 25, and in the specific example
hereof, spaced a distance above the lével of the

‘patient. supporting floor 24 of corapartment P.

These ports 33 provide for displacement of air
and ‘liguid between the chambers F and R in
the operation of the apparatus, and their area
and relative positioning in partition 30 -con-
trols certain factors, and is dependent upon cer-
tain others, in the operation and functioning of
the apparatus, as will be later referred to herein,

=

10

The forward and rear chambers are placed in .

communication with each other for air passage
or displacement ‘alternately - from one to the
other by the ports 383 in the partition wall 30,
and are also placed in communication with the
patient receiving ‘compartment P, through the
port or opening 34, referring now to Figs. 6 and
7'of the drawings, provided in the upper side of
the inner wall 25 in thé forward chamber F ad-
jacent the partition wall 30. The chambers F

and R, are also placed in communication with -

the exterior of the container B by the port or
opening 35 formed through.the upper side of
outer wall 20- and opening into the rear chamber

R adjacent the partition wall 30, in the partlcu- ;

lar example hereof. This outer wall port 35
also provides a filling opening through which
the chambers F—F and R—R’ are charged with
the required quantity of liguid, such as the body

of water W shown in Figs. 6 and 7, necessary to 3!

20

the proper. operation and functioning of the ap- -

paratus.

The removable head end closure in the form
of the slip-cover 23, includes the peripheral
flange 40, referring - particularly to Fig. 8 of
the drawings, which removably fits over and
around-the exterior of outer wall 20 of container
B at the head end thereof, and the central aper-
ture or opening therethrough defined by the
ouwbtwardly extending neck ffange 41 surrounding
such opening; the neck flange 41 being prefer-
ably formed to provide an external groove there-
around. The cover 23 is fitted over and against
the head end of container B, with its neck open-
ing in communication with and opening into the
open end of: the patient compartment P, and
is removably locked and secured in position by
the draw bolts 42, or other suitable locking and
securing means, carried on the exterior of con-
tainer B and operatively engaging and cooper-
ating with suitable lugs or projection 42¢ fixed
on cover flange 40. (See Figs.-1 and 2)) A
sealing gasket 43 (see Figs. 6 and 8), which is
preferably as in the example hereof, in the form
of a rubber or the like material tube, is se-
cured -around the inner side of cover 23 ad-
jacent flange 40, for sealing engagement with the
container end wall 26 when the cover is in se-
cured position on the head end of the container,
to prevent leakage or passage of air from the
compartment P to the exterior of the container.

The apparatus 1ncludes a patient receiving
tray or pallet 44 (see Fig. 9 in particular), which
is secured. to and forms a unit with cover 23, and
by which the patient to be treated is placed in
and removed from compartment P, as well as
Being supported and maintained in position in
compartment P thereby, during freatment. For
instance, such tray or pallet can, as in-the form
hereof, include the bottom wall 45, the vertical,
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* preferably such- as to conforin to the width and
. side ‘wall shape of compartment P,
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upstanding opp051te Jongitudinal ‘side “walls 46,
and the end wall 47, the bottom and side walls
being sectived to ‘the cover 237at their Torward
ends. The forward end of bottom wall 45 is
secured across.the ‘central opening in ‘¢over 23
above the lower side thereof ard at such a level
that with the cover in position on the head
end of container B, guch bottom wall slidably
rests and is supported upon ‘the fioor 24 of com-
partment P (see Figs. 6 and '8) ; ‘while the width
of wall 45 ‘and ‘the shape of side walls 48 s

(Sno 'th'
10.) - The lerigth of the patient Teceiving tray
44 is preferably substantially that of the inter-
nal length of compartment P, so that the €nd
wa.l 47 of tray 44 is adjacent contalner end wall
22, in'mounted position of the tiay in the com-
partment. A suitable handle 48 is preferably
brovided cn the inner or foot &nd of tray 44,
while a pad 49 is usually ‘advisable in the tray
over bottom wall 45. ‘THe cover 28 and tray or
pallet ‘can be formed and provided as Separate
units, if s¢ desired, or found expedient, and the
invention is not limited to the unit arrargerment
and mounting thereof 2s specifically shown in
the example hereof.

‘On the‘ekterior or duter’ 31de of the cover 23, a

‘preferabv concave or ‘the like support 50 is ‘se-~

cured exteéndivig hor izontally forwardly there-
from and below the cover neck opening and fthe
level of me tray or ‘pallet bottom wall 45, for
réceiving and holding the head of thie patient on
the exterior 6f container B. The cliter end of this
head suppért 50 can be provided with the ‘handle
51, while a pillow or cushion 52 (see Figs. 6 and 7)
is preferably provided to recelve and posmon the
head of the patient.

Ths patient is placed in & recumbent ‘position,
either on his stomach or on ‘his ‘back, in the tray
or pallet ‘44 with his head .at the outer ‘side ‘of
cover 23 and his neck extenchng thiough-the cen-
tral’ aperture of the cover, as shown by Figs. 6
and 7 of the drawmgs With the cover tray unit

holding the patient placed in pos1t1on on and in

container B, and the compartiment P, it 15 neces-
sary ‘to properly seal the cover opening around
the neck of the patient to close off the compart-
fent P frém the atmosphsére thlough such cover
opening. I carty out such seahng of the cover
heck opening in the example of the present ap-
paratus by means of a rubber or equivalent ma-
terial d1aph1a m D, which I have illustrated in
detail in Figs. 3, 4, and 5, of the drawings. Such
disphragm D mciudes the ‘central portion 55 of

relatlvely thin rubber having the central aperture

or head and nack opening 55, and ‘the sutround-
ing main body portion of the d1aphragm foried
by ihe Telatively thick rubbér or the like matenal
57. ‘Such’ dlaphrag'n can be formed of a separate
tHick section 57 and thin eentral ‘section 55 and
cémented ‘ot sectired together in any other suit-
dble manner, as in the example hereof, or the
diaphragm. can be forined of a single piece of
material Having the thin ceéntral poftion integral
Wltl‘ ‘the outer thick portion.

Such a diaphragm D, or its equlveﬂen‘r is se-
cured over and across the central aper ture or head
sid neck-opening ¢f the cover 98, peing saltaoly
removably fastened over ahd around the neck
flange 41 by the elastic ring or annular band 60.
Such diaphtragm securing ring 69, in accordance
with ‘a feature of my invention is formed by a
coil spring having its ‘ends secured. together o
provide the endless band form of ring, and with

to‘a sufficiént  §ize o pass the hedd of a'p

the dlaphragm turhied dowhn over-and’ around’ neck
fatige 41, ‘such'coil'sprifig 1s'ekpanded ‘and forved
doWh' over and -areund ‘neéck flanige 41 ihto-the
exterhal ‘groove aroutid ‘such fHange (see Fig. ‘8),

to " this  fivmly ‘secire and removably blnd the :

diaphra,gm in“position.
With the digphraginD o' ‘toukted and eecured

5

the: head arid neck Gpetiing 56 thereof is sﬁret(_:hed' '

outwardly: ‘therethrough “until “the ‘diapliragin

patient. "As the dpéhing 56 is normally ‘of ‘Tess
diafeter than that of the ‘heck of the patient

received therein, the thih elastic ‘portion 55 -

tishtly fits and bears against'the néck under seal-
ifig tersion, but ‘due to its thin ‘Characdter; ‘without
sufficiént binding f6¥de to tend to-choke 6t stran-
gle “the- ‘patient.
vides ‘the felatively hidavy. ‘haterial for ‘bihding
over ‘the neck ﬂange By Spring '60, to this resist
wear and tear, and- also feduces the grea of thin
niaterial over the-opening ifi cover ‘93 to Tesist
Dressure - variations in ‘the ‘compditient P, &Hd
rediice ‘tendency 6f the" ‘diaphragin to Ytilge-6ut-
wardry and collapse mwardly under p]us and

inz the patlent af pe
position in “the ntaitier B dumng rocklng
therdof, while permiiting ~the patichit’s: body to

The oiiter ‘thick portion - pro- -

10
,openmg receives and fits around the neck of the

15

20

80

elongate and- conipress uhder the action of 1ts own

Weight. Suth feature is expressed and ¢

ih the ‘apparatus of the ‘present exa*nple By
flexible Mmémbers or -sttaps ‘61 ‘Which ‘afe passed,

uhder the arim pits of the patient and ‘sectired’ at
their 6Pposite ‘efids “to the ¢Ovér ‘and tiay Unis.
For instance, such members éon take the To¥m of

coil §prings'covered: byt any stftable, soft yielditig -

material ~such 45 “Fubber, “am secured at their
loWer “‘ends - for ‘Swineihng - movement ‘to “the for-

Ward-ead of traybottom’ Wall 45 if spaced Felation -

"so ds to receive thé body of ‘a Patisnt therebe<.

tween. The upper or free ends of membets 61 ‘ate
prov1ded ‘with' hooks 62 ‘Which - are remova,bly
hooked ‘oVér anhd on a rod fliember 63 hor1zontally
disposed -atfross the ihner side of ‘covér 23 ‘above
the central aperture 6t head opehing the in:
(See Fig. 9.)  The'body holdmg position of -
bers'61 passad under ‘the afr ‘pits of & patlent and
secitred to vod '63; is shown in Figs. 6'and 7, While
the unhooked, body releasmg ‘positioh thereof is
shown in Fig.'9. Th their sttached ‘pogition the

45

50

flexible ‘membéfs 61 dre of themselveas Iatérally

vieldable, but possibility of widtie binding iselifmni-
nated by the mount}ng of hooks 62 for lateral
sliding ‘movément on-rod 63. “However, Variols

other fastening taenibersimay: be eimployed within

the scope of my: 1nvent1on such as straps and
buckles, and the like

Préferably, the cohitainer B is provided Wlth.

suitable hahd holds of handlés by which it -¢an
be mantally rocked or tilted ‘with facility. ‘For

instance, a forward handle 64°¢an be prov1ded ‘oh

the uppér side ‘edge ‘or ﬁange 40 of the cover 23,
and a sithilar hahdie 85° on the‘-oppos1te fend -of
container B-at the’ upper side thetreot. By mount-
ing the forward handle 64 on the cover 23 1t serves
and msertlon of the cover and’ pat1ent tray ‘unit
23—44, from a,nd into the containér- compart—
ment P
Now to condition ‘the resusmta.tmg a,ppara,tus
of the herembefore described example; for oper-
ation ih carryihg otit my: ‘method 6f- ‘Teésuscitation,

itis first cHarged With a body of liguiid, preferably ‘

55
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water: of-a:suitable temperature: : The container
B-is rocked or tilted to raise the head end.there-
of:-to-the maximum; as determined by the oppo-
site or foot end striking the bumper 14 on stand
A, as shown in Figs. 2 and T-of the drawings.. Pet

_ cock or drain valve 28 (see Fig. 2).is.then opened,
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.and to a level such as indicated in Fig. 7.

and:with the container held in such tilted posi-
tion; water, preferably warmed to a desirable
temperature, is poured into-the container through
the opening 35 until there is a flow from the open

~cock 28, whereupon the cock is closed.  The-de-
sired body of water W-is thus placed in chambers

F—F’ and R—R’, surrounding compartment P,
In
such tilted position of the container B, the level
of the body of water W is below the porfs or

openings 33 in the partition wall 30 betwesn

.chambers F. and: R, the distance below being

non-essential and depending upon other factors,
such as size of chambers, positioning of such ports
and the quantity of liquid-used.

- The cover and tray unit 23—44 being vemoved
from container B, the patient to be treated is
placed in a recumbent position flat on his back
or on his stomach (dependmg upon the type of
case -to be-treated) in the tray with his head
resting on support 50 and cushion 52, and the
diaphragm D forming a sealing fit around the
patient’s neck.
secured extending beneath the patient’s arm pits

‘and the .upper end hooks 62 are removably se-

cured over rod 63. . This position of a patient is
clearly shown in Tigs. .6'and 7. The cover and
tray unit with the patient thereon.is slid into
the compartment P of container B, and the cover
23 is then locked in position by the draw bolts
or the like 42.- The body of the patient is thus

disposed in compartment P, which compartment

is sealed by cover 23-and diaphragm D, around
the patlent’s neck from the atmosphere except
through ports 35, 34, and 33, while the patient’s
head -is disposed .at the exterior of the .con-
tamer B. -

“The operator then starts functmmng -of the ap-

paratus to apply the method of the invention in-
resuscitating. the patient. Assume the container

B in the head lowered position of Fig. 6 with: the
patient’s feet elevated.. In. such position - the
body of water W, is in the position indicated sub-
stantially -occupying the forward chambers F
and F’. The patient’s body:is in a posmon to
have ca,used the body to compress toward the
lungs and the abdominal organs have slid toward
the diaphragm and tended to compress the lungs
to cause exhalation or expulsion. of the air there-
from in simulation of such normal breathing act
of the lungs. -During the movement of the con-
tainer B, in rocking from the opposite, head ele-
vated position, the shift in the body of water W

‘has caused the establishment of plus or- in-

creased pressure within' compartment P acling
on the chest and abdomen to:aid the-action of
the abdominal organs and hody compression to
thereby completely expel air from the Iungs. -

- At the -completion of:the: head lowermg and
lung compressing-exhalation. step, the .pressure
in compartment P, has been reduced to normal
atmospheric pressure; by pressure relief through
ports 34, 33, and 35, and the operator then rocks
the container B to elevate the head and lower
the feet of the patlent into the body tilted posi-

“tion of Fig. T. - The abdominal organs with the

body in such position - sl1de downwardly toward

the: feet pulling the diaphragm .of the patient

from the lungs creating -a suctmn or reduced

The flexible members 61 are then-

11,995,583

pressure in the chest, so that the lungs can more
readily expand and fill with air in simulation of
the normal inhalation act of breathing. )

During and by the rocking or tilting of. tho
container from the head lowered:pesition of Fig.
6 to the head elevated position of Fig. 7, the hody
of liguid W, moves and is displaced from cham-
bers F—F’,; at the head end of container B, to-
ward and into the chambers R—R’ at the foot
end. - This displacement forces air outwardly
from chamber B through port 35 and results in
an expansion or suction in chamber F with re-
sulting suction and withdrawal of air from cem-
partment . P to change the pressure condition
therein from a plus to a minus.or reduced pres-
sure acting on the patient’s body therein. The
minus reduced pressure of the compartment P
acting on the chest and abdomen of the patient,
together with the action on the lungs by the elon-
gating movement of the body and the movement
of. the abdominal organs and diaphragm, pro-
duces or causes the lungs to expand and fill with
air in simulation of the mhalatxon act of the
breathing function.

The water or liguid body is of course, retarded o

and must accomplish its ‘displacement through
port 32 at the lower end of wall 31 in the well
formed by trough 27, and by bubbling and flowing
through ports 33 during ar\; period in which the

10

2)

avel is above ports 33. After the displacement of 4.

the liquid to its new lceation in chambers R—R’,
the ports 33 ars above the liguid level and the
air pressure s relieved -and equalized - there-

through, and hence the compartment P pressure.
is brought to normal or. atmospheric pressure. -5

The container B is then tilted back into the re-
verse position by the operator, with the water
displacement causing compression-of air in cham-
ber F and in compartment P to establish in-
meased or plus pressure acting on the body in
cooperatlon with its head down, inclined posi-
tion, to induce the act of exhalation by the.pa-
tient’s respiratory organs. The operator then
continues the rocking of container B to alter-
nately tilt the patient’s body to raise and lower
the head and induce the artificial respiration
for the period of time which may be necessary to
resuscitate the patient. )
The apparatus of the example hereof is fea-
tured by the fact that the water in displacing
from one position to the other in the container,
together with the air bubbling through ports
33 is audible, which serves as a clear signal and
indication to the operator when to rock the con-

tainer to the reverse direction, because such j

audible noises cease when the atmospheric pres-
sure condition is reestablished in compartment
P and displacement of the liquid body has been
consummated, following either a plus pressure
(exhalation) or a minus pressure (inhalation)
condition in such compartment. Thus, the area
of ports 32 and 33 determines the period of time
for liquid displacement and normal pressure re-
turn, so that, in accordance with the invention,
the ports 82 and 33 are designed of such an area
that the normal breathing rate, for example a
rate of 12 o 15 times per minute, is induced in
the patient by rocking container B to the reverse
position immediately after the cessation of the
noise of liquid displacement following a rocking
movement from one hody tilted position to the
reverse body tilted pesition. In the present
example the area of port 32 is greater than the
areas of ports 33 to allow a relatively quicker
transfer-of liquid to accumulate an air pressure
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in ‘compartment. P ‘due to the ‘relatively slower
transfer rate through the:smaller ‘area ports -33:
In this manner the rate of rocking required for
inducing the desired rate of artificial respira-
tion is determined and the cperator:is not called
upon teexercise any particular skill.or Jjudgment,
but: merely follows the rate audibly .indicated.

It is-also to ‘be noted that the combined area

of the ports 33-can be provided by a single :port
in wall 30, or can be divided into a greater num-

Jber-of ‘ports than the two here shown.

By the use of water of g desired -temperature,
to ‘provide the liquid body W, the compartment
P, is warmed through the inner wall structure
2425, and also by the air intimately mixing
with the water during tilting and flowing tc and
from -compartment P through port 34. - Also; a
humidification of the air in compartment P to
which the body of the patient.is subjected, is
secured by the-air bubbling through the water
In its flow to -and from chambers F and R,
through ports 33. ‘Thus, a desired humid condi-
tion.can be maintained in the body' receiving
compartment P, together with a desired air tem-

: berature therein.

The formation and arrangement of the trough
structure 27 to provide the liquid-well, together
with the partition or wall .31 dividing the same
into.the chambers F' and B’ in communication

so. through port 32, provides in effect 3 Jiquid seal

or trap to ‘prevent leakage or escape of-‘the -air
from and between chambers F .and R during op-
eration of the apparatus. For instance, in either
of the .positions shown in Figs. 6 and 7, a suffi-
cient body of liquid i maintained between the

. chambers to prevent passage of air therethrough

and through port 32 from one -chamber to the
other. If the port 32 is raised a sufficient distance
in the wall 31; air will bubble back through the
watler and release.the pressure condition which it
is desired to establish. for the required -period of
time in compartment P.. The-apparatus of -this
example here given is.so designed that the port
32 is just low enough to prevent such back
bubbling of air and obtain the full .value of the
difference in.water level pressure, while .allowing
the pressures estaklished in compartment P to
be gradually released by .air bubbling through
the small ports 33 in the chamber partition
wall 30. : .

- The method of resuscitation by inducing ar-
tificial respiration in the patient, -in accordance
with' my invention, thus includes the alternate
tilting or rocking of the patient while maintain-
ing the patient’s'body in a flat, unhending posi-

-tion on his back, or stomach so0'as to cause the

gbdominal organs to move in the body to force
he diaphragm toward the lungs o compress them
from below when the head is lowered  (exhala-
tion) ; and when the head is raised and the feet
lowered to cause the abdominal organs to pull
the diaphragm from the lungs and causing a
suction or lowered pressure in the chest (inhala-
tion). And, simultaneously and in synchroniza-
tion ‘with the alternate tilting of the body the
method provides the application of: pressure ex-
ternally to the chest and abdomen of the pa-
tents, positive pressure when the body is ilted
0 head lowered position and negative or reduced
pressures when the body-is tilted to head elevated
position. ‘In this ‘manner, by utilizing the action
of the abdominal organs under gravity response,
and of the tendency of the body to elongate and
compress, a material aid to the compressing (ex-
halation) and expanding (inhalation) function-

ing -of -the lungs in ‘performing ‘the breathing

0f partition 30, and -the other leg

act is obtained, ‘and it is then only ‘necessary to
employ relatively low. .or lisht Dressure ‘applica=

tions ‘externally to induce the matural breath-

Ing acts by ‘the respiratery organs. With this

method .employing light pressure, the possibility -
organs of ‘the

of injury to the lungs and. other
natient is practically eliminated: ;

The form of apparatus as disclosed in Figs, 1
to. 10 :of ‘the -accompanying drawings, is ‘designed
primarily for the smaller types-of the apparatus
particularly -intended for treating new-born .or
young -babies, but the -apparatus can be. built
in larger ‘sizes for -adulls or “children and -of
equally efficient operation  and . results. How-
ever, in Fig. 11-of the drawings T have dis6losed

10

& form of ‘mounting for the réckable or tiltable -

patient hody receiving container B, which is well
and -efficiently ‘adapted
sizes: of the apparatus. ) .

Referring to Fig, 11 such form of mounting in-
cludes a ‘pair of ‘spaced 1 ngitudinally -disposed

reckers-79, -of ‘which' oniy ‘one is shown here -as

they are identical in design and mounting, ‘each

secured to the lower ends-of-a pair of -Spaced
depending legs or strubs- 71 which ‘are ﬁ)ied‘ja,t
their upper ends-adjacent the opposite ends, -re-
spectively, of container B.-* Ths ‘container B is
thus' reckably supported on rockers ‘70, and each
of the.rockers is’zo designed and formed -as to
bresent the intermediate curved portion termi-

nating -at opposite -ends in ~the substantially

straight ‘wpwardly inclined portions 72, which

determine the degree to which the - container
can be tilted in-either direction in operstion of

the-apparatus; - A further festure of this mount- ¢

ing ‘is the formation of the curved intermediate

for the larger or adult

20

portionsof ‘the rockers to have a radius ofcurva- -

ture, or varying radii of

C curvature, ‘and to be 50
lccated along the rocker

length: with respect ‘to

container B, ‘as 1o compensate for the greater:

welght of the apparatus at the head end therecf
with a ‘patient in the container. By such ar-
rangement -of the rockers, or by a positicning
thereof under the container with respect to the
center of gravity of ‘thie apparatus, the operator
can smeotaly and easily rock and ‘alterngately
115 the container B as '
functioning ‘as hereinbsfore explained.

-In Fig.-11, T have also presented a modified

-arrangement of liquid -seal or trap between the
and R—R’, which can bs em= |

chambers F—5", v
ployed in place of the well forming trough strue-

o

40

required “to obtain its

3i1i]

ture 27, hereinbefore described. - For instance; °

the trough structure and well are eliminated and
8 U-pipe ortrap 73 is mounted ‘depending from
the under side of outer wall Z20-with- one leg
opening inte- the centainer at the ferward side

the container at the rear side of partition- 80;
The partition 30 extends downwardly to- the

opening into-

5

5,

@

lower side of wall 20, and liquid thus fills U-pipe .
73 and forms a liguid seal for fshe’pu_rpose ’hér'e-.

inbefore described.
“What I .claim is;— :
1. In apparatus for resuscitation by artificial

‘respiration, in combination, means for support-

ing's patient-in a recumbsnt position and for-al-
ternately bodily recking the patient 50 head low-
ered-and feet raised and to head raised and feet
lowered positions, and means for increasing the
external preéssure on the patient’s chest during
rocking to head loweéred positicn and ‘for de-

65

0

creasing the external chest bressure during rock~

ing of the patient’s body to head raised position.
- -2.-In apparatus for resuscitation by -artificial

L
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respiration, in combination, means for support-
ing a patient in a recumbent position and for
alternately bedily tilting the patient to an in-
clined body position with head lowered and feet
raised and to an inclined position with head

_raised and feet lowered, and means controlled

10
15,

20

and actuated by operation of -said first. men-
tioned means for increasing the external pres-
sure on the patient’s chest during tilting of the
body. to head lowered -position and for decreas-
ing the external pressure on:the chest during
tilting of the body to head raised position. -
3..In apparatus for resuscitation by artificial
‘respiration, .in  combination, means for alter-
nately bodily tilting a patient to an inclined body
position with head lowered and feet raised and
to an inclined body position with head raised
and feet lowered, means limiting the degree of
alternate tilting of the body by said means, and
means for increasing the external pressure on
the patient’s chest during filting to head low-

. ered "position and for decreasing the external

25

chest -pressure during. tilting of the- patient’s
body to head raised position, | ‘
4, In apparatus.for resuscitation by artificial

* respiration, in combination, means providing a

30

compartment for receiving and enclosing the
body of a patient with his head at the exterior
of said compartment, said means operative to
alternately bodily tilt the patient.to an inclined
body.position with head lowered and feet raised,
and to an inclined body position with head raised
and feet lowered, and means for increasing the

air pressure acting on the body. in said com-

35

45

50

50

partment during tilting of the body to head low-
ered position and for decreasing the pressure
in the compartment during tilting of the body to
head raised position. :

5.-Tn apparatus for resuscitation by artificial
respiration, in combination, means providing a
compartment for receiving -and enclosing the
body of a patient with his head at the exterior of
the compariment, said means operative to alter-
nately bodily tilt the patient to an inclined body
position with head lowered and feet raised and to
an inclined body position with head raised and
feet lowered, and means. actuated and controlled
by the operation of said first mentioned means
to increase the pressure in: said compartment
during tilting of the body to head lowered posi-
tion and for decreasing the pressure in the com-
partment during tilting of the body to head raised
position. - , : o

6. In apparatus for resuscitation by artificial
respiration, in combination, & container structure
providing a compartment therewithin for receiv-

" ing and enclosing the body of & patient in a re-

70
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cumbent position with the patient’s head at the
exterior of said compartment, means remeovably
$ealing the head-end of the compartment .and
providing a sealing fit around the neck of the
patient, the said container structure mounted for
alternately longitudinally. bodily tilting the pa-
tient to an inclined body position with the head
lowered and feet raised and an inclined body

position with the head raised and feet lowered,

and ‘means for increasing the normal air pres-
sure in said container during tilting of the pa-
tient’s body to head lowered position and for de-
creasing the normal compartment pressure dur-
ing tilting of the body to head raised position.
7. In apparatus for resuscitation by artificial
respiration, in combination, a.container struc-
ture having double walls providing an inner com-
partment longitudinally  thereof and a closed

1,995,583

space surrounding said compartment, the said
inner compartment adapted to receive the body
of 2 patient in recumbent position with the head
of the patient at the exterior of the compartment,
means - removably sealing - the head end - of
the compartment and providing a sealing fit
around the neck of a patient positioned in said
compartment, said container structure mounted
for alternately longitudinally bodily tilting the
patient-to an inclined body position with head

Jowered and feet raised and to an inclined body

position” with head raised and feet lowered, a
body of liquid in the lower portion of the space
around said compartment displaceable -therein
by the alternate tilting of the container struc-
ture, and the container structure formed with
ports therein placing said space in communication
with the ~compartment and with- atmosphere
whereby tilting of the container to patient head
lowered position displaces the liquid body to cause
increase in air pressure in the compartment and
tilting of the container to head raised position
displaces the liquid to cause decrease in the air
pressure in the compartment. )

8. Tn apparatus for resuscitation by artificial
respiration, “a container structure providing a
compartment longitudinally thereof for receiving
the body of a patient in a recumbent position
with the patient’s head at the exterior of the con-
tainer, means sealing the head end of the com-
partment from the atmosphere, said container
structure including chambers at the outer side
of said compartment having ports placing such
charmbers in communication with the compart-
ment and with the atmosphere, a body of liquid
in the lower portion of said chambers and dis-
placeable between the chambers, said container
structure mounted for alternately longitudinally
bodily tilting the patient to an inclined body posi-
tion with head lowered and feet raised and to an
inclined body position with head raised and feet
lowered, said liquid body displaced by said con-
tainer tilting to cause increase in pressure in the
compartment during tilting to head lowered posi-
tion and decrease in the compartment pressure
during tilting to head raised position.

9. In apparatus for resuscitation by artificial
respiration, in combination, a container structure
providing a compartment for receiving the body
of a patient in recumbent position with the head
of the patient at the exterior of the container,
ineans for sealing the head end of the compart-
ment around the neck of the patient, said con-
tainer structure rockable to bodily longitudinally
altérnately tilt the patient to an inclined body
position with head lowered and feet raised. and
to an inclined body position with head raised
and feet lowered, and means carried by and rock-
able with said container structure, including air
chambers in communication with said compart-
ment and a body of liquid in said chambers dis-
placeable theréin by rocking of the container to

eause increase in the normal chamber pressure

during body #ilting to head lowered position and
decrease in the normal chamber pressure during
hody tilting to head raised position.

'10. In apparatus for resuscitation by artificial
respiration in combination, a container structure
providihg -a compartment for receiving the body
of a patient with the head of the patient at the
exterior of the container, means for sealing the

the patient, said container structure rockable to
bodily longitudinally tilt the patient to an inclined
body position with head lowered and feet raised
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and to an inclined hody position with head raised
and feet lowered, means carried by and rockable
with said container structure for increasing the
normal air pressure in the compartment during
tilting of the body to head lowered position and

‘for decreasing the normal air pressure in the

compartment during tilting to head raised posi-
tion and said pressure varying means providing

for pressure relief and return to normal pressure

in the compartment upon termination of body
tilting and prior to rocking of the container struc-
ture to the opposite tilted position.

11. In apparatus for resuscitation by artificial
respiration, in combination, a container structure
providing a compartment for receiving the body
of a patient with the head of the patient at the
exterior of the container, means for sealing the
head end of the compartment around the neck of
the patient, said container structure rockable to
bodily longitudinally tilt the patient to an in-
clined body position with head lowered and feet
raised and to an inclined body position with head
raised and feet lowered, means carried by and
rockable with said container structure, including
air chambers separated by a partition wall and
in communication with said compartment, and a
body of liquid in said chambers displaceable
through said wall as the container is rocked to
cause increase in the normal compartment pres-
sure during tilting to head lowered position and

o cause decrease in normal compartment pres-

sure during tilting to head raised position,. and
the said chamber partition wall including pres-
sure relief ports whereby the pressure condition

established by displacement of said liquid re-.

turns to normal upon termination of the tilting
movement in one direction.

12. In apparatus for resuscitation by artificial
respiration, a- container structure providing a
compartment for receiving the body of a patient
with the patient’s head on the exterior of the

compartment, an end closure for the head end

of said compartment having an aperture for fit-
ting over the patient’s head and through which
the neck of the patient extends, said closure hav-
ing an outwardly extended flange defining said
aperture, a flexible sheet material diaphragm
formed with a relatively thin central portion of
reduced thickness with respect to the surround-
ing material of the diaphragm and having a cen-
tral aperture expanded around and in sealing en-
gagement with the neck of the patient, said dia-
phragm extended over and.around said cover
flange, and a yielding ring member removably
stretched over and engaged around said flange

and diaphragm thereon to secure the diaphragm

in attached position. :

13. In" resuscitating. apparatus, a container
structure providing a compartment for receiving
the body of a patient, said container structure
mounted on rocker members for rocking move-
ment o alternately bodily tilt the patient’s body

9

to inclined  position with head down and feet ,

raised and to inclined position with head raised

and feet lowered, stop means limiting the degree ’

of inclination to which the body can be rocked
in either direction, and the said rocker means
formed and mounted to compensate for the in-
creased weight of the body at the head end there-
of to normally maintain the container structure
balanced in substantially horizontal position.
14. In apparatus for resuscitation by artificial
respiration, in combination, means for bodily tilt-
ing a patient while in a recumbent position al-

5
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ternately- to inclined ‘body positions with the .

head lowered and feet raised and with the head
raised and feet lowered, means for holding the
body of the patient in recumbent position against
bodily displacement durinhg tilting but with the

15

body free to compress and elongate under its -~ -
own weight as alternately tilted, and means for .-

decreasing the external pressure on the chest of

20

the patient during bodily tilting to head raised -

position.

15. In apparatus for resuscitation by artiﬁcial :

respiration, in combination, means for bodily tilt-
ing a patient while in a recumbent position al-

25

ternately to -inclined: body positions with the

head lowered and with the head raised, ‘and
means for decreasing the external pressure on the

chest of the patient in ‘bodily tiltedand head:

raised position. L )
16. In apparatus for producing artificial respi-

ration, in" combination, ‘means for alternately
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bedily tilting a patient while in a recumbent Po-

sition to inclined body ‘Ppositions with the head
raised and with the head lowered, and means
synchronized with the tilting of the body by said

first means for varying the external pressure on

the chest of the patient.

35.

17. In apparatus for producing artificial respi-

ration, 'in combination, means for- alternately

bodily- moving a patient while in a recumbent
position to inclined: body positions with the head
lowered and with the head raised, and means con-
trolled by such alternate body movements to in-
crease the external pressure on the patient’s chest
for the head lowered position and to decrease
such external pressure for the head raised posi-
tion.

18. In apparatus for producing artificial res-

‘piration, a structure providing a compartment for

receiving the body of a patient in g recumbent

40
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position, rocker members on which said structure -

is mounted for rocking movement to alternately
bodily tilt the patient’s body to inclined posi-
tions with head lowered and with head raised,
means synchronized with the tilting of the body
for varying the external bressure on a patient
in said compartment and stop means limiting the
degree of inclination to which the body can be
rocked in either direction. :

- EDGAR L. SANDERSON,
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