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[57] ABSTRACT 
An external heart massage apparatus having of a gener 
ally U-shaped frame which is detachably connected to 
either a base member or by means of adaptor clamps 
to the side rails of a stretcher, operating table, or the 
like. A plunger is reciprocally mounted on the frame, 
and a lever is operatively associated with the plunger 
whereby the displacement of the lever effects recipro 
cation of the plunger to impart the requisite external 
massage on the heart of a patient. Axial ‘transmission of 
the force between the lever and the plunger is attained 
by a rolling type cam which is connected to the upper 
end of the plunger so as to be disposed in rolling en 
gagement with the lever. 

28 Claims, 23 Drawing Figures 
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EXTERNAL HEART MASSAGE APPARATUS 

PROBLEM AND PRIOR ART 

External heart massage has become a common prac 
tice among medical practitioners and it constitutes a 
widely adopted and recognized resuscitation proce 
dure. However, the heart massage resuscitation proce 
dure has been generally limited to those who have at 
tained a high degree of competency. This high degree 
of competency was required to avoid injury to the pa 
tient and necessary to achieve maximum effectiveness. 
In many instances, particularly during an emergency, 
external heart massage was manually performed. When 
manually performed the problem of su?icient strength 
and fatigue on the part of the operator become critical 
factors as to whether or not the massage will be suf? 
ciently effective to revive a patient. To thus facilitate 
external heart massage various mechanical devices 
have been conceived for applying the necessary pres 
sure and rhythm to the sternum or chest cavity. How 
ever, most of the known devices are costly and elabo 
rate, and for these reasons are generally con?ned to 
medical establishments such as hospitals, emergency 
rooms, etc. 
Because of this, the need has arisen for the develop 

ment of a relatively simple, low cost unit which can be 
readily portable and rendered readily available to a 
doctor, ?rst aider, police department, ?re department, 
etc. 

It has also been noted that the application of external 
heart massage is frequently required while a patient is 
lying on a'stretcher, as for example, when riding in an 
ambulance, or lying on an operating table during a sur 
gical operation. In such instances it may be extremely 
difficult to position the base board behind the patient, 
as movement of the patient may be critical. This prob 
lem becomes especially aggravated during certain op 
erative procedures where any movement of the patient 
is prohibitive. In such situations the construction of the 
Rentsch apparatus would render it ineffective, as such 
apparatus could only be effectively used when the base 

. member was disposed behind the back of the patient. 
Thus if the base member of the Rentsch device could 
not be positioned behind the‘ patient, because the pa 
tient could not be moved, it would be rendered useless. 
Also the patented construction did not realize maxi~ 
mum ef?ciency‘ of mechanical advantage. 

OBJECTS ' 

It is therefore an object of this invention to provide 
an improved external heart massage apparatus which is 
relatively simple in construction, positive in operation 
and which can be inexpensively manufactured. 
Another object of this invention is to provide an im 

proved external heart massage apparatus in which max 
imum utilization of mechanical advantage can be 
achieved so as to minimize any resulting fatigue on the 
part of an operator during long and tiring resuscitation 
procedures. 
Another object of this invention resides in an exter 

nal heart massage having an, improved transmission 
means for imparting the requisite force necessary to ef 
fect the displacement of the chest cavity for maximum 
resuscitation efforts. 
Another object is to provide an improved external 

heart massage apparatus in which the resulting depres 
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2 
sion of a chest cavity can be controlled or adjusted 
from patient to patient. 
Another object of this invention is to provide an ex 

ternal heart massage apparatus with adjustments by 
which an operator can effectively control the displace 
ment required of a chest cavity between minimum and 
maximum limits. . 

Another object of this invention resides in the provi 
sion of an external heart massage apparatus which can 
be readily knocked down between an operative, oper 
ating position and an inoperative stowed position. 
Another object of this invention resides in the provi 

sion of an external heart massage apparatus which can 
be rendered readily adapted for use while a patient is 
lying on a stretcher or operating table when any move 
ment of the patient is prohibited. 

BRIEF SUMMARY OF THE INVENTION 

The foregoing objects and other features and advan 
tages of the invention are attained by an external heart 
massage apparatus which comprises of a frame de?ned 
as a substantially inverted U-shaped member on which 
a plunger means is mounted for reciprocal movement 
toward and away from the chest cavity of a patient to 
impart the requisite massage on a patient’s heart. An 
operating lever is pivotally connected to the frame and 
is operatively associated with the plunger for effecting 
the reciprocation thereof when the lever is actuated. 
An improved transmission means is interposed between 
the lever and the plunger means whereby a force im 
parted by the lever is transmitted axially to the plunger 
as the lever means is actuated. 
The improved transmission means between the lever 

and the plunger comprises cam transmission, e.g. a cam 
roller or rocking cam connected to one of the members 
so as to be disposed in rolling engagement with the 
other resulting in a rolling camming action therebe 
tween. The arrangement is such that the force of the 
lever is transmitted axially to the plunger as the lever 
is actuated. In one embodiment the cam roller includes 
a ?anged guide which is operatively associated with a 
guide follower to maintain the connection between the 
lever and the plunger means throughout the stroke 
thereof. The external heart massage apparatus includes 
a supporting means either in the form of a base member 
which is placed under a supine patient for supporting 
the frame over the supine patient or as adaptors 
clamped to the side rails of a stretcher, operating table 
or the like. In either event the base member or adaptors 
are provided with socket means by which the leg mem 
bers of the frame may be detachably secured. The 
socket means when associated with the base member 
include means by which the base member may be 
stowed on the frame of the apparatus in the inoperative 
position. 
The socket means when utilized on the adaptors are 

rendered laterally adjustable so that the frame of the 
heart massage apparatus can be readily adapted to 
stretchers or operating tables of varying widths within 
a predetermined range of widths. 
Means are also provided for controlling the stroke of 

the lever means and/or adjustment of the plunger be 
tween minimum and maximum limits. ' 

FEATURES 

A feature of this invention resides in the provision of 
an improved external heart massage apparatus having 
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an improved transmission means interposed between 
the lever and the plunger to insure maximum ef?ciency 
of axial force transmission between the lever and the 
plunger means. 
Another feature of this invention resides in the provi 

sion of an external heart massage apparatus in which 
the mechanical advantage thereof is enhanced to mini~ 
mize fatigue on the part of the operator during long re 
suscitation procedures. 
Another feature of this invention resides in an exter 

nal heart massage apparatus having means for control 
ling the stroke of the lever between minimum and max 
imum limits. 
Another feature of this invention resides in the provi 

sion of adaptors by which the frame portion of the ex 
ternal heart massage apparatus can be supported rela 
tive to a patient lying on a stretcher or operating table. 
Another feature of this invention resides in the provi 

sion of a heart massage apparatus in which the support 
ing base member of the apparatus can be stowed di 
rectly to the frame of the apparatus in the knocked 
down or inoperative position thereof. 
Another feature of this invention resides in the provi 

sion of a heart massage apparatus having improved 
latching means for detachably securing the legs of the 
frame to its supporting means. 
Another feature of this invention resides in the provi 

sion of a ?rst stop means for controlling the displace 
ment of the lever between minimum and maximum lim 
its and second stop means for controlling the displace 
ment of the lever intermediate the minimum and maxi 
mum limits. 

Another feature of the invention resides in the provi 
sion of a heart massage apparatus which can be equally 
operated by either a left handed or a right handed per 
son. ‘ 

Other features and advantages of this invention will 
become more readily apparent when considered in 
view of the drawings and description in which: 
FIG. 1 illustrates a perspective view of the heart mas 

sage apparatus embodying the present invention shown 
in its operative position. 
FIG. 2 is a front elevation view of the external heart 

massage apparatus of FIG. 1 illustrated in an inopera 
tive, stowed position. 
FIG. 3 is a perspective view illustrating the apparatus 

of FIGS. 1 and 2 as applied to a supine patient. 
FIG. 4 is an enlarged fragmentary sectional elevation 

view of the force transmission means between the oper 
ating lever and the plunger illustrated in its normal re 
tracted position. 
FIG. 5 is a sectional view similar to that of FIG. 4 but 

illustrating the respective parts in an operative de 
pressed position. 
FIG. 5A is a sectional view taken along line 5A--5A 

on FIG. 5. - 

FIG. 6 is an enlarged detailed sectional view illustrat 
ing the detachable latching means between the frame 
and its base member. 
FIG. 7 is a bottom plan view taken along line 7-—7 on 

FIG. 6. 
FIG. 8 is a detailed front elevation view illustrating 

the transmission means between the lever and the 
plunger. 
FIG. 9 is a detailed sectional view taken along line 

9-9 on FIG. 8. 
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4 
FIG. 10 is a perspective view of a detail of a modi?ed 

plunger construction. 
FIG. 1 1 is a perspective view of the heart massage ap 

paratus of the present invention utilized in conjunction 
with an operating table. 
FIG. 12 is a sectional view of the adaptor utilized for 

supporting the frame of the external heart massage ap 
paratus to the side rails of an operating table. 
FIG. 13 is a perspective view illustrating the manner 

in which the heart massage apparatus may be applied 
to an ambulance stretcher. 
FIG. 14 is a detail of construction illustrating the 

adaptor means of FIG. 13. 
FIG. 15 is a modi?ed construction of an adaptor 

means. 

FIG. 16 is a detailed section of a modi?ed force 
transmission means between the operating lever and 
the plunger. 
FIG. 17 is a fragmentary detail of a modi?ed con 

struction for effecting the limit adjustments of the oper 
ating handle. 
FIG. 18 is a detailed sectional view of a modi?ed con 

struction of a force transmission member between the 
operating lever and the plunger. 
FIG. 19 is a view similar to that of FIG. 18, but show 

ing the parts in an operative depressed position. 
FIG. 20 is a detail of another modi?ed limit adjust 

ment to control the effective displacement of the oper 
ating lever. 
FIG. 21 is a selected detail view of another modi?ed 

adjustable stop means to limit the stroke of the plunger 
adapted for use on an external heart massage apparatus 
of the type disclosed. 
FIG. 22 is a plan view taken along line 22-22 on 

FIG. 21. 
Referring to the drawings, there is shown in FIGS. 

1-3 a heart massage apparatus 20 embodying the pres 
ent invention. The apparatus 20 comprises a frame 21 
which, as illustrated in FIGS. 1 and 2, comprises a sub 
stantially inverted, U-shaped member having opposed 
leg portions 21A-21A and an interconnecting bight 
portion 21B. In one form of the invention the frame 21 
is detachably connected to a support means in the form 
of a ?at base member 22 which is arranged to extend 
under the body of a supine patient, as seen in FIG. 3. 
The base member 22 is provided with socket means 

23 for detachably receiving the lower end portion of 
the respective leg portions 21A, 21A. Referring to 
FIGS. 6 and 7 the respective socket means 23 com 
prises a cup-shaped member 24 having its bottom wall 
25 having a laterally extending circumscribing ?ange 
portion 25A. The socket means 23 is embedded or se 
cured to the base member 22 in an appropriate opening 
26 provided therefor. The internal wall of the cup 
shaped member 24 is formed with a circumscribing 
latching groove 27. 
The respective leg portions 21A, 21A of the frame 21 

are each provided with a latching means 28 by which 
the legs of the frame are detachably secured to the re 
spective sockets 23 in the operative position thereof. 
As best seen in FIG. 6 the latching means 28 comprises 
a leaf spring 28A which is suitably secured at one end 
to an internal portion of the frame leg 21A. Connected 
to the free end of the leaf spring 28A is a catch 29 
which is adapted to extend through a catch opening 30 
formed in leg 21A. The arrangement is such that the 
leaf spring 28A normally biases the catch 29 through 
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the catch opening 30. A latch button 31 is connected 
to an intermediate portion of the leaf spring 28A, and 
it extends through an opening 32 spaced above the 
catch opening 30. The arrangement is such that by de 
pressing the latch button 31, a force is applied against 
the bias of the spring 28A to effect the retraction of the 
catch 29. 

In operation the legs 21A, 21A of the frame member 
21 are secured to the respective sockets 23 of the base 

' member 22 by simply inserting the legs thereinto. In 
doing so catch 29 will engage and latch with angular 
groove 27 and thereby support the frame 21 in erected 
position on the base member 22. To separate the frame 
21 from its base 22, an operator simply depresses the 
latching button 31 causing the latch spring to depress 
and disenage the catch 29 from its locking groove 27. 
To facilitate self-latching of the catch 29 when the re 
spective legs 21A are positioned in the respective sock 
ets, the sockets are formed with an inclined surface 
23A circumscribing the opening thereof. The inclined 
surface functions to automatically cam the catch 29 in 
wardly of the respective leg portions as the leg 21A is 
inserted into the socket. When the catch 29 has moved 
into alignment with‘ the latching groove 27, the bias of 
the spring 28A will force the catch in groove 27 to ef 
fect automatic engagement of the catch within the 
groove. 
As seen in FIG. 2 the base member 22 may be stowed 

onto the frame 21 of the heart massage apparatus 20 in 
the knocked-down or inoperative position thereof. This 
is attained by providing an opening 34 formed in the 
bottom wall 25 of the socket 23 by which the base 22 
is supported. A headed fastener 35 is secured to the leg 
portions 21A, 21A of the frame 21. To stow the base 
member 22 when the apparatus 20 is‘ not in use, the 
base member 22 is supported directly on the frame 
members by extending fasteners 25 through the open 
ing 34 formed in the bottom wall 25 of the socket. The 
base 22 is removed by raising the base slightly so that 
the head portion of the fastener is brought into align 
ment with the enlarged center of hole 34 whereby the 
base can be readily removed from the frame. 
Connected to the bight portion 21B of the frame is 

a plunger sleeve mount 36. As best seen in FIGS. 4 and 
5, the lower end of the plunger sleeve mount has an in 
tumed ?ange 36A which defines an opening 37 and a 
bottom support for a coil spring 38. A tubular plunger 
sleeve 40 is supported within the plunger mounting 
sleeve 36, for reciprocal movement therein. Also the 
sleeve 40 may be rotated within the sleeve whereby the 
apparatus may be readily adapted for either right hand 
or left hand operation. 
As shown in FIGS. 4 and 5 the plunger sleeve 40 has 

secured intermediate the-ends thereof a collar 41 to de 
fine an abutment against which the coilv spring 38 seats. 
Disposed in the lower end of the plunger sleeve 40 is 
an insert 42 having an opening 42A shaped to comple 
ment the cross-sectional shape of an elongated plunger 
rod 43. Preferably the insert opening 42A is provided 
with at least one flat edge to permit orientation of the 
plunger rod 43 with respect thereto. In the illustrated 
form of the invention the plunger rod 42 is formed with 
a substantially rectangular cross section to complement 
a rectangular opening 42A formed in the insert '42. By 
orientating the plunger rod relative to the tubular 
plunger sleeve 40, the plunger can be maintained in 
alignment with the sternum of the patient. In the con 
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6 
struction described the plunger rod 43 may be verti 
cally adjusted within the plunger sleeve 40 as indicated 
in FIG. 4. Adjustment of the plunger rod is provided to 
locate the pressure pad 44 connected to the end of the 
plunger rod, to the chest cavity of a patient. As patients 
vary in size the plunger rod adjustment enables the ap 
paratus 20 to be adjusted to a particular patient. The 
plunger rod 43 is secured in adjusted position by a col 
lar 45 secured to the sleeve 40 by a set screw 46. The 
collar is provided with a tapped hole 45A for receiving 
the screw 46, and it is disposed in alignment with an 
opening 47 formed in insert 42. With the screw 46 dis 
posed in alignment with opening 47, it will be noted 
that by tightening screw 46, the plunger rod 43 is se 
cured in adjusted position. 
The plunger sleeve 40 is arranged so that the upper 

end thereof will normally extend above the end of the 
plunger mounting sleeve 36. As best seen in FIGS. 4, 
5, 8 and 9 the upper end of the sleeve 40 is bifurcated 
or slotted at 48, and ?anged transmission means in the 
form of a cam roller 49 is rotatably journalled by pin 
50 in the upper end of the sleeve 40. As best seen in 
FIGS. 4, 5, 8 and 9 the roller 49 is supported within the 
sleeve 40 so that a peripheral portion thereof extends 
beyond the end of the sleeve 40. The roller 49 is rotat 
ably journalled between opposed portions of the sleeve 
by a'pin 50 about which the roller is free to rotate. 
Intermediate the width of roller 49 there is provided 

a projecting flange guide 51 which is adapted to be re 
ceived within a guide follower, e.g., a slotted opening 
52 formed in operating lever 53. 
The operating lever 53 provides the means by which 

the plunger means is actuated. One end of the lever is 
pivotally connected at a fulcrum 54 located on the 
bight portion of the frame intermediate the ends. The 
locations of the fulcrum and the length of the lever 53 
is determined to provide a mechanical advantage of ap 
proximately 4 to l. 
A first stop means in the form of a U-shaped bracket 

55 is connected to the leg portion adjacent the free end 
53A of lever 53. The bracket for receiving the free end 
53A of lever 53 de?nes the minimum and maximum 
displacement of the lever 53. The arrangement is such 
that the depressed position of the operating lever 53 is 
limited by abutment of the lever 53 against the adjacent 
leg portion 21A of the frame. In the normal position of 
the lever it is limited by the end of the U-shaped por 
tion of bracket 55.v The bracket 55 thus de?nes the 
maximum and minimum range of movement of lever 
53. 
With the transmission means described in the form of 

a roller cam 50 disposed in rolling engagement with the 
lever 53 the arrangement is such that whenever the 
lever 53 is actuated, an axial force is transmitted to the 
plunger rod 43 and associated compression pad 44. 
With this construction any binding which would other 
wise occur between the plunger mount 36 and sleeve 
40 upon the actuation of the lever is minimized. This 
is because the component force transmitted to the 
plunger sleeve is maintained axially of the plunger in all 
positions of the operating lever. 

In certain instances it may be desirable to provide a 
second stop means to limit the amount of vertical dis 
placement of the plunger to a distance intermediate the 
minimum and maximum depression of the operating 
handle. Such adjustment is necessitated as a result of a 
patient’s size and/or weight. This adjustment is attained 
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by providing an adjustable stop collar 57 about the 
upper end or extended portion of the plunger sleeve 40. 
As best seen in FIGS. 4 and 5 the collar is slidably 
mounted on sleeve 40 whereby it can be vertically ad 
justed about the sleeve. A set screw 58 is suitably 
threaded into a tapped opening 59 formed in the collar 
57 for securing the collar 57 in the adjusted position 
thereof. Vertical displacement of the plunger means 40 
is thus controlled by the abutment of the stop collar 57 
against the upper end 36A of the plunger mount 36 
when the lever 53 is actuated. Normal resuscitation 
procedure requires a plunger displacement of approxi 
mately 2 inches. However, depending upon the physi 
cal characteristics of a patient, i.e., size, weight, bone 
structure, etc., more or less displacement of the 
plunger may be required. For this reason the adjustable 
collar or stop 57 can be readily adjusted to the ex 
tended end of plunger sleeve 40 so that the displace 
ment of the plunger may be controlled at any optimum 
position between the minimum and maximum range of 
lever movement. 
FIG. 17 illustrates a modi?ed embodiment 90 similar 

to the embodiment described with respect to FIG. 1 ex 
cept that the stop means 91 to limit or adjust the 
amount of vertical displacement of the plunger necessi 
tated by a patient’s variable physical proportions is 
modi?ed. As best seen in FIG. 17, the secondary stop 
means 91 comprises a series of openings 92 located in 
the bracket 55' connected to the leg portion 21A of the 
frame means 21. A stop pin 93 is adapted to be inserted 
into one of the openings so that the movement of the 
operating lever 53 will be limited between the end of 
the bracket 55' and the hole in which the stop pin 93 
is located. The holes 92 in the bracket 55' are spaced 
so that the lever 53 may be adjustably displaced in a 
range from 1 to 3 inches, preferably 1% to 2% inches. 
FIG. 20 illustrates another modi?ed construction of 

a secondary stop means 100 which may be utilized to 
limit the vertical displacement of the plunger depend~ 
ing upon the physical proportions of a particular pa 
tient. In this form the modi?ed secondary stop means 
100 comprises a vertical slot 101 formed in the upper 
end of the plunger member 40 that extends above the 
plunger mount 36. Connected into communication 
with a vertical slot portion 101A are a plurality of later 
ally extending branch slots 1018 which are horizontally 
spaced. The spacing of the horizontal slots 1013, as will 
be described, determines the ?xed limit of displace 
ment of the plunger. 
Cooperatively associated with the slot 101 is a stop 

collar 102 which circumscribes the slotted portion of 
the plunger 40. The arrangement is such that the collar 
can be infinitely adjusted within the range of the verti 
cal slot portion 101A adjusted to a predetermined set 
position as de?ned by the horizontal slot 101B by im 
parting a slight angular rotation to the collar 102 to ef 
fect alignment of the set screw 103 within one of the 
laterally extending branch slots 1018. With the stop 
con?guration of FIG. 20 it will be noted that the stop 
collar 103 can be in?nitely adjusted along the vertical 
portion 101A of the slot 101 or ?xed at a predeter 
mined setting as determined by one of the branch slots 
101 B. 

In the illustrated form of FIG. 20 the lower horizontal 
slot 1018 is arranged so as to limitthe stroke of the 
plunger means to 1% inches. The middle lateral slot 
will limit the displacement of the stroke to 2 inches and 
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the upper slot limits the displacement of the plunger to 
2% inches. In?nite intermediate settings may be ac 
complished by adjusting the stop collar 102 along the 
vertical portion 101A of the slot. With this arrange 
ment it will be apparent that the stop collar 102 may be 
set at any of a predetermined ?xed settings by the hori 
zontal slot portions and at an infinite number of inter 
mediate settings within the range of the vertical slot 
portion 101A. 
FIGS. 21 and 22 illustrate another modi?ed embodi 

ment of a secondary stop means 120 adapted for use on 
the heart massage apparatus disclosed. As shown 
therein the stop means 120 comprises a collar 121 
which is vertically slidable on the upper end of plunger 
sleeve 408. To prevent rotation of the collar 121 rela 
tive to sleeve 40B the latter is provided with a key 122 
which is adapted to be received in a keyway 123 
formed in the collar 121. Formed in the sleeve are a 
plurality of vertically spaced apertures 127 for adjust 
ably positioning the collar 121 along the sleeve 40B. 
Formed in the collar 121 is a bore for receiving a lock 

pin 125. A spring 126 disposed within a tubular exten 
sion 124 normally biases the pin 125 into locking posi 
tion. It will be understood that the spring 126 is nor 
mally urged against a suitable stop on the pin to exert 
a force in the locking direction. Thus when the pin 126 
is aligned with one of the apertures 127, the end of the 
pin 126 is projected therethrough to ?x the collar 121 
in the adjusted position. Depending on the adjustable 
setting of the collar 121, the displacement of the 
plunger may be either 1%, 2 or 2% inches. However, it 
will be understood that additional settings may be pro 
vided by the inclusion of additional apertures 127. 

In the embodiment of FIGS. 1-5 a compression or 
pressure pad 44 in the form of a hemispherical ball or 
bulb formed of a resilient material, as for example, rub 
ber, plastic, etc., is suitably connected to the end of the 
plunger rod, e.g., by a threaded connection therebe 
tween. 

In a modi?ed form of the invention, as illustrated in 
FIG. 10, the compression member 44A comprises a 
substantially rectangular member having a convex or 
rounded bottom and having its longer axis adapted to 
be directed longitudinally of the patient’s chest. Also 
the pad 44A is pivotally connected to its plunger rod 
61. The pivotal connection comprises a lug 62 suitably 
connected to the pad 44A. The lug 62 is pivotally con 
nected to the rod 61 by a pivot pin 63. By pivotally con 
necting the pad 44A to its plunger rod 61, the arrange 
ment is such that the compression pad is free to pivot 
enabling it to conform to the contour of a patient’s 
chest cavity as the plunger is depressed during the op 
eration of the device. The plunger rod 61 formed with 
at least one ?at surface also insures proper orientation 
of the axis of the compression pad 44A with the center 
line of a patient’s chest. 

In operation, the ?at base member 22 is slipped 
under the back of the supine patient. To facilitate the 
positioning of the base member 22 behind the back of 
a patient, the end portions of the base member may be 
tapered as at 22A to permit it to be slipped under the 
back of the patient. The frame 21 is then ?tted to the 
base member 22 by inserting the respective leg portions 
21A, 21A into the base sockets 23 whereby the catch 
29 of latching means 28 automatically engages with 
latching groove 27 to lock the frame in position over 
the body of a supine patient. The plunger rod 43 is then 
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adjusted within its sleeve 40 to position the compres— 
sion pad 44 in contact with the sternum area of a supine 
patient. The plunger rod 43 is then secured in position 
by the fastening set screw 46. 
With the compression pad 44 ?xed in its adjusted po 

sition in contact with the sternum of the patient, the op 
erating lever 53 is pushed downwardly causing the 
plunger means 40 and associated compression pad 44 
to be displaced downwardly and accordingly to depress 
the sternum of the patient. Depending upon the physi 
cal structure and size of the patient, the amount of ver 
tical displacement of the plunger can be further con 
trolled by the operator by setting the stop collar 57 and 
?xing the same in its adjusted position. With the adjust 
ment made, the operator can continue the resuscitation 
procedure being assured that each stroke of the lever 
will effect uniform depression of the patient’s chest. As 
the resuscitation process continues the degree of de 
pression of the chest cavity can be varied more or less, 
depending upon the effectiveness of the procedure by 
readjusting the stop collar 57. Upon release of the lever 
53 after each act of depression, the bias of spring 38 re 
turns the plunger to its initial position. The operation 
of the massage apparatus is operated in a rhythmic se 
quence in a manner known to those skilled in applying 
resuscitation techniques. 

In operation the displacement of the lever 53 trans 
mits an axial force to the plunger means as the latter is 
displaced accordingly, through the rolling camming ac 
tion of the cam roller 50 and the lever. Since the dis 
placement of lever 53 is controlled by bracket 55, the 
arrangement is such that the ?ange guide riding in fol 
lower slot 52 insures operative interconnection be 
tween the plunger means and lever throughout the dis 
placement limits of the lever. 
Upon completion of the resuscitation process the 

frame member 21 can be readily removed from the pa 
tient by depressing the latching buttons 31 on the re 
spective leg portions 21A, 21A and lifting the frame 21 
from the base member 22. 

In many instances when a patient has been placed, 
for example, on an ambulance stretcher 80 or when a 
patient is lying on an operating table 70 undergoing an 
operative procedure, heart arrest may occur. In such 
situations it may not be possible or feasible to position 
the flat base member 22 under the patient. For this rea 
son it may become, necessary to utilize only the frame 
portion 21 of the massage apparatus. In such event 
adaptors 71, 81 are provided whereby the frame 21 of 
the massage apparatus 20 described may be utilized in 
conjunction with either‘an operating table 70, anam 
bulance stretcher 80, or the like. 
As best seen in FIG. 11 an operating table 70 is gen 

erally provided with side rails 70A for accommodating 
various operating appliances generally employed dur 
ing an operative procedure. In accordance with this in 
vention an adaptor means 71 is provided for speci? 
cally accommodating the frame structure 21 of the 
heart massage apparatus to to the table 70 should such 
be required. Referring to FIG. 12 the adaptor 71 com 
prises a pair of block members 71A, 718 which are 
suitably connected together, as for example by a hinge 
link 72 which is pivotally connected to the respective 
blocks 71A, 7118. Each block member 71A, 71B is pro 
vided with a complementary notch to de?ne in the op 
erative position thereof, a slot 73 adapted to receive 
the side rail 70A. In the operative position, the respec 
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tive blocks 71A, 71B are clamped to the side rail and 
secured in position by means of a locking screw 74. As 
best seen in FIG. 12, one end 74A of the locking screw 
74 is pivotally connected to block member 718. The 
complementary block 71A is provided with a bifur 
cated end portion adapted to receive the screw, and a 
wing nut 75 is suitably secured to the end of the screw 
for locking the blocks in assembled position. 
The upper block 71B is provided with a dovetailed 

slot 76 for slidably receiving a slide block 77. In the 
slide block there is provided a socket 78 for receiving 
the leg portion 21A of the frame 21. The arrangement 
is such that the slide block may be moved transversely 
of the clamping blocks 71, to permit limited lateral 
movement of the slide block. As operating tables are 
generally formed of varying widths, the lateral move 
ment afforded between the slide block 77 and the clam 
pling block 71 enables the frame 21 of the heart mas 
sage apparatus to be readily accommodated to operat 
ing tables of varying widths. The socket 78 is sized to 
received the leg portion of the frame, and it is formed 
with an internal latching groove 79 similar to that de 
scribed with respect to the socket 23 of the base mem 
ber 22. The limits of lateral movement of the slide 
block 77 relative to the clamping block 71 is afforded 
by an elongated groove 71C formed in block member 
718 adapted to receive a limiting pin 77A projecting 
through the slide block 77. Thus, as best seen in FIG. 
12, the slide block 77 may be adjusted laterally of the 
clamping block 71 by the movement permitted by the 
pin 77A and slot 71C. Thus the standard frame con 
struction 21 of the heart massage apparatus as de 
scribed in FIGS. 1-5 may be readily adapted to operat 
ing tables of varying widths simply by setting the op 
posed slide blocks 77 of adaptors 71A a distance suffi 
cient to accommodate the leg portions 21A, 21A of 
frame 21. 
FIG. 14 illustrates a modified adaptor 81 for position 

ing a frame construction 21 of the heart massage appa 
ratus 20 to a stretcher 80, as for example, an ambu 
lance stretcher. Generally such stretchers are formed 
of round tubular members, as shown. The adaptor con 
struction 81 of FIG. 14 is similar to that described with 
respect to FIGS. 11 and 12, with the exception that the 
complementary clamping blocks 81A, 81B are pro 
vided with cut-out portions to de?ne a round opening 
82 sized for clamping the tubular member 80A of a 
stretcher frame. Thus as seen in FIG. 13, the adaptors 
81 are secured to the head portion 808 of the stretcher 
so that the heart massage frame 21 described can be 
readily secured thereto. 

In all other respects the construction and operation 
- of adaptor 81 is similar to that described with respect 
to FIG. 12. v 

FIG. 15 illustrates a slightly modi?ed adaptor 83. In 
this form of the invention the adaptor 83 is similar to 
the adaptor 21 described in FIG. 14 with the exception 
that the clamping blocks 83A and 83B are not hinged 
together. In this form of the invention it will be noted 
that clamping blocks 83A and 83B constitute indepen 
dent components wich are adapted to be detachably 
secured by means of screw fasteners 84 and associated 
wing nuts. The screw fasteners or studs 84 are threaded 
into one of the members, e.g. 83A whereby the other 
member 838 is provided with aligned bores 85 adapted 
to be received on the studs, and secured thereto by a 
wing nut 84A. 
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Also in this form of the invention the complementary 
opening portions 86 may be provided with a cut-out 
portion so that the adaptor may be readily clamped 
onto either round frame members, or to angular frame 
members as indicated in the broken line showing in 
FIG. 16. 

In all other respects the adaptor block of FIG. 15 is 
similar to that described with respect to FIG. 14. 
FIG. 16 illustrates a modi?ed form of the invention. 

In this form the heart massage apparatus 120 is similar 
to that described and disclosed by FIG. 1 with the ex 
ception of a modi?ed transmission means 121. As 
shown, the transmission means 121 comprises a roller 
cam 122 which is rotatably journalled to the upper re 
duced end portion of the plunger 40A. To accommo 
date the roller cam 122 the upper end of the plunger 
40A is bifurcated. The arrangement is such that the 
roller cam 122 is adapted to be received in a slotted 
opening 123 formed in the bottom of the hollow lever 
arm 53. As the roller cam 122 is disposed in rolling en 
gagement with the internal wall of the lever arm 53, it 
will be noted that as the lever arm is actuated the cam 
ming action between the roller 122 and the arm 53 is 
such that the force applied to the end of the plunger is 
axially transmitted through the roller cam 122. It will 
be understood that a secondary stop means of the type 
herein described may be utilized to limit the effective 
displacement of the plunger. In all other respects the 
operation and function of the apparatus 120 of FIG. 16 
is similar to that herein described. 
FIGS. 18 and 19 illustrate another embodiment of 

the apparatus having a modified transmission means 
1 10 between the operating lever 53 and the plunger 40. 
As best seen in FIGS. 18 and 19 the apparatus 109 is 
similar to that herein described with the exception that 
the upper end of the plunger has connected thereto a 
rocker arm 111 which is pivotally connected to the 
plunger 40 by a pivot pin 112. As shown, the rocker 
arm 111 is provided with an arcuate sector 111A which 
extends through a slot 112 formed in the tubular lever 
arm 53 with the arcuate sector 111A disposed in cam 
ming or rolling relationship with the internal surface of 
the lever arm 53. As best seen in FIGS. 18 and 19 the 
arcuate sector 111A is provided with a length L which 
is greater than the length of the slot 112. To assemble 
the arcuate sector 111A within the lever arm, the arcu 
ate sector is obliquely inserted through the slot 112. 
Once the component parts are disposed in assembled 
relationship, the arrangement is such that the lever arm 
53 is positively connected to the arcuate sector 111A, 
in a manner which prohibits unintentional or accidental 
separation of the lever arm 53 from the plunger means 
and connected arcuate sector 111A. 

In operation actuation of the lever arm 53 is such that 
the plunger 40 is reciprocally moved by the transmis 
sion of the force being axially applied thereto. 

In this form of the invention a secondary stop means 
115 in the form of a stop collar 116 is located ‘on the 
upper end of the plunger 40. Formed in the plunger 40 
are a pluraltiy of detents 116A arranged to cooperate 
with a spring loaded detent catch 1 17 whereby the stop 
collar 1 16 may be vertically adjusted along the plunger 
to limit the displacement of the plunger 40 upon the ac 
tuation of the lever arm 53. A set screw 118, arranged 
to ride in a vertical slot 119 formed in the plunger, is 
utilized to ?xedly secure the stop collar 116 in the ad 
justed position. The particular detent 116A at which 
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the stop collar 116 is located along the length of the 
plunger, determines the amount of downward displace 
ment permitted by the plunger. Thus depending upon 
the physical proportions of a given patient, the stop col 

5 lar 116 may be adjusted and secured to effect a desired 
displacement, e.g., 1%, 2, or 2%inches; the lowermost 
detent 116A effecting the lower limit of displacement 
and the uppermost detent effecting the upper limit of 
displacement. 

10 In all other respects the construction and operation 
of the apparatus of FIGS. 18 and 19 are similar to that 
described with respect to FIGS. 1-5. 
The heart massage apparatus described thus provides 

a versatile apparatus which can be used with or without 
15 its base member 22. By use of adaptors 71, 81 or 83 it 

can be readily supportd on a stretcher or operating ta 
ble. Also the apparatus 20 is provided with a stop which 
limits the minimum and maximum displacement of the 
lever, and an indetermined stop to control or limit the 
displacement of the plunger means within the displace 
ment limits of the lever. Also the transmission inter 
posed between the lever and plunger insures axial 
transmission of force in a manner which insures an op 
eration free of binding. The apparatus 20 is versatile in 
that it can be operated either by a predominantly left 
or right handed person. This is rendered possible be 
cause the plunger sleeve 40 can be rotated within the 
sleeve mount 36 so that the adjustment knobs of set 
screws 46 and 59 can be located to either side of the 
apparatus so that the adjustment can be made with ei 
ther hand depending on the hand dexterity of a particu 
lar operator. The ?at of the plunger rod 43 and the 
complementary opening 42A of insert 42 also insures 

35 a proper orientation of the plunger pad 44 or 44A with 
the sternum of the patient. 
While the instant invention has been described with 

respect to several embodiments thereof it will be 
readily understood and appreciated that variations and 
modi?cations may be made without departing from the 
spirit or scope of the invention. 
What is claimed is: 
1. An external heart massage apparatus comprising: 
a frame means, 
means for supporting said frame means so that the 
body of a patient is placed through said frame 
means, 

plunger means mounted on said frame means for re 
ciprocal movement toward and away from the 
body of the patient, 

a lever means pivotally connected to said frame 
means and operatively associated with said plunger 
means for effecting the reciprocation thereof when 
said lever is actuated, 

a roller camming means interposed between said 
lever means and said plunger means through which 
an axial force is transmitted to said plunger means 
to effect reciprocal movement thereof upon dis 
placement of said lever means, 

and including: 
a first stop means operatively associated with said 

lever means to de?ne the minimum and maximum 
displacement range of said lever means and associ 
ated plunger means, 

and a second stop means operatively associated with 
said plunger means to de?ne limits of displacement 
of said plunger means intermediate of said mini 
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mum and maximum range of displacement of said 
plunger means. 

2. An external heart massage apparatus as de?ned in 
claim 1 wherein said roller camming means includes a 
cam roller pivotally connected to the upper end of said 
plunger means whereby the periphery of said cam 
roller is disposed in rolling engagement with said lever 
means. 

3. An external heart massage apparatus comprising: 
a frame means, 
means for supporting said frame means so that the 
body of a patient is placed through said frame 
means, 

plunger means mounted on said frame means for re 
ciprocal movement toward and away from the 
body of the patient, 

a lever means pivotally connected to said frame 
means and operatively associated with said plunger 
means for effecting the reciprocation thereof when 
said lever is actuated, 

a roller camming means interposed between said 
lever means and said plunger means through which 
an axial force is transmitted to said plunger means 
to effect reciprocal movement thereof upon dis 
placement of said lever means, 

said roller camming means includes a cam roller piv 
otally connected to the upper end of said plunger 
means whereby the periphery of said cam roller is 
disposed in rolling engagement with said lever 
means, 

said cam roller including a ?anged guide extending 
laterally thereof, 

and means formed on said lever means to de?ne a 
guide follower for said ?anged guide. 

4. An external heart massage apparatus as de?ned in 
claim 3 wherein said ‘guide follower means is de?ned as 
an elongated slot formed in said lever means for receiv 
ing said ?anged guide therein to define a positive con 
nection between said lever and said cam roller. 

5. An external heart massage apparatus comprising 
a frame means, ' 

means for supporting said frame means so that a body 
of a patient is extended through said frame means, 

a plunger means mounted on said frame means for 
reciprocal movement toward and away from the 
body of a patient, 

a lever means pivotally connected to said frame 
means and operatively associated with said plunger 
means for effecting the reciprocation thereof when 
said lever is actuated, 

a means for limiting the stroke of said lever means, 
cam transmission means between said lever means 
and said plunger whereby the force imparted be 
tween the lever means and plunger means is axially 
transmitted through said cam transmission means, 

and means forming a positive interconnection be~ 
tween said lever means and said transmission 
means, . 

said cam transmission means comprising: 
a rocker arm pivotally connected to said plunger 
means, i 

and said lever means having a slit formed therein for 
receiving said rocker arm whereby said lever 
means is disposed in camming relationship with 
said rocker arm. - p 

6. An external heart massage apparatus as defined in 
claim 5 wherein said plunger means includes: 
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a mounting sleeve connected to said frame means, 
a plunger sleeve disposed in said mounting sleeve for 

relative reciprocal movement relative thereto, 
said plunger sleeve having an upper end portion ex 
tending beyond said mounting sleeve, 

a spring means for biasing said plunger sleeve toward 
said lever means, 

said rocker arm being pivotally connected to the 
upper end portion of said plunger sleeve whereby 
said rocker arm is biased in rolling engagement 
with said lever means, 

a plunger rod slideably disposed with said plunger 
sleeve, 

a compression pad connected to the end of said rod 
adapted to engage the body of a patient, 

and means for adjustably securing said plunger rod in 
adjusted position relative to said plunger sleeve. 

7. An external heart massage apparatus as de?ned in 
claim 6 and including means for pivotally connecting 
said compression pad to the end of said plunger rod. 

8. An external heart massage apparatus as de?ned in 
claim 6 and including an adjustable stop means con 
nected to said plunger sleeve end portion extending be 
yond said mounting sleeve to limit the reciprocating 
stroke of said plunger means intermediate the limits of 
said lever stroke when said lever means is actuated. 

9. An external heart massage apparatus as de?ned in 
' claim 5 wherein said lever means is pivoted to said 
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frame to provide a mechanical advantage of at least 4 
to 1. . - 

10. An external heart massage apparatus as defined 
in claim 6 including means for keying said plunger rod 
to said plunger sleeve to prohibit relative rotation 
therebetween. 

11. An external heart massage apparatus as de?ned 
in claim 5 wherein said frame means comprises an in 
verted, substantially U-shaped member having opposed 
leg portions and an interconnecting bight portion, 
and said support means comprising a ?at base mem 

ber, 
socket means connected to said base member for re 
ceiving and supporting the opposed legs of said 
frame means in the erected position, 

and means for detachably securing said opposed legs 
to their respective socket means, 

and said socket means and leg portion of said frame 
having complementary interlocking means for 
stowing said base member to said frame means in 
an inoperative, knocked-down position. 

12. An external heart massage apparatus as de?ned 
in claim 11 wherein said socket means includes a cup 
shaped member connected to said base member, 

said cup having an internal groove formed in the 
inner wall portion, , 

and said leg portion adapted to be received therein 
‘having a latching member connected to the end 
portion of the leg adapted to be received in said 
cup, 

spring means for biasing said latching member to 
ward operative latching position, 

and said latching member being adapted to be re 
ceived in said groove in the erected position for 
connecting said frame to said base member. 

13. An external heart massage apparatus as de?ned 
in claim 11 wherein ‘ 

said socket means is recessed in the thickness of said 
base member, ' 
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and said cup de?ned thereby being formed with a cir 
cumscribing tapered lip portion to render the leg 
latch self-latching as said leg portion is inserted 
into its respective socket. 

14. An external heart massage apparatus as de?ned 
in claim 11 wherein said complementary means in 
cludes 
means de?ning a hole formed in the bottom of said 
sockets means, 

and a headed fastener connected to the leg portion 
of said frame whereby said base member is detach 
ably connected to said frame by extending the 
headed fasteners through the holes formed in the 
bottom of said socket means in the stowed position 
of said apparatus. 

15. The invention as de?ned in claim 5 wherein said 
support means comprises: 
a clamping means adapted to secure to a side rail of 
a stretcher means, 

means de?ning a latching socket adapted to receive 
said frame means, 

and means for adjustably positioning said latching 
socket relative to said clamping means. 

16. The invention as de?ned in claim 15 wherein said 
clamping means includes: 
complementary blocks and a hinge means for con 
necting said blocks, 

said blocks being adapted to straddle a side rail of a 
stretcher means, 

said adusting means including a slide bar slideably 
connected to one of said blocks for relative lateral 
movement, 

said latching socket being mounted on said slide bar, 
and means for securing said blocks in straddling rela 

tionship to a side rail. 
17. The invention as de?ned in claim 16 and includ 

ing means to limit the movement of said adjusting 
means relative to said blocks. 

18. An external heart massage apparatus comprising: 
an inverted substantially U-shaped frame having op 
posed leg portions and an interconnecting bight 
portion, 

means for maintaining the bight portion of the frame 
over the body of a supine patient, 

a plunger means supported on said bight portion, 
said plunger means including a mounting sleeve con» 
nected intermediate said bight portion, 

a plunger sleeve slideably mounted within said 
mounting sleeve, said plunger sleeve having an 
upper end portion extending beyond said mounting 
sleeve, 

a lever having one end pivotally connected to said 
bight portion and having its other end extending 
over said plunger sleeve, 

a cam roller rotatably journalled to the upper end of 
said plunger sleeve, 

said cam roller being disposed in rolling engagement 
with said lever, 

a spring means biasing said plunger sleeve toward 
said lever for maintaining said cam roller in rolling 
engagement with said lever, 

a plunger rod adjustably supported within said 
plunger sleeve, . 

means for securing said plunger rod in adjusted posi 
tlon, - 

a stop means connected to said frame operating on 
said lever to limit the displacement of said lever be 
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tween a minimum and maximum displacement 
range, ' 

and a second stop means adjustably supported on the 
upper end of said plunger sleeve to limit the dis 
placement of said plunger sleeve and plunger rod 
supported thereon as said lever is displaced. 

19. The invention as de?ned in claim 18 wherein said 
cam roller includes a ?ange guide projecting radially of 
said cam roller, 
and a guide follower means formed in said lever 
adapted to receive said ?ange guide forming a posi 
tive interconnection between said plunger means 
and said lever. 

20. The invention as de?ned in claim 19 wherein said 
guide follower includes an elongated slot formed in said 
lever for accommodating said ?ange guide. 
21. An external heart massage apparatus comprising: 
a frame means, 
means for supporting said frame means so that a body 
of a patient is extended through said frame means, 

a plunger means mounted on said frame means for 
reciprocal movement toward and away from the 
body of a patient, 

a lever means pivotally connected to said frame 
means and operatively associated with said plunger 
means for effecting the reciprocation thereof when 
said lever is actuated, 

a means for limiting the stroke of said lever means, 
cam transmission means between said lever means 
and said plunger whereby the force imparted be 
tween the lever means and plunger means is axially 
transmitted through said cam transmission means, 

and means forming a positive interconnection be 
tween said lever means and said transmission 
means, 

said cam transmission means comprising, 
a roller mounted in the end of said plunger means 
whereby said roller is disposed in rolling engage 
ment with said lever means, 

and said interconnecting means including an en 
larged ?ange guide, 

and complemental slot formed on said lever means 
for receiving said ?ange guide. 

22. The invention as de?ned in claim 21 whereby 
said lever limiting means includes a U-shaped bracket 
connected to said frame means, said lever having an 
end portion extended through said bracket, and said 
bracket having a series of spaced holes therein, and a 
stop pin adapted to be inserted into one of said holes 
to limit the stroke of said lever means. 

23. An external heart massage apparatus comprising 
a frame means, 
means for supporting said frame means so that a body 
of a patient is extended through said frame means, 

a plunger means mounted on said frame means for 
reciprocal movement toward and away from the 
body of a patient, 

a lever means pivotally connected to said frame 
_ means and operatively associated with said plunger 
means for effecting the reciprocation thereof when 
said lever is actuated, 

a means for limiting the stroke of said lever means, 
cam transmission means between said lever means 
and said plunger whereby the force imparted be 
tween the lever means and plunger means is axially 
transmitted through said cam transmission means, 
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and means forming a positive interconnection be 
tween said lever means and said transmission 
means, 

i said means for limiting the stroke of said lever compris 
mg: . 

a collar adjustably mounted on said plunger means, 
and means for securing said collar in the adjusted po 

sition along said plunger means. 
24. The invention as de?ned in claim 23 and includ 

ing an adjusting slot vertically disposed in said plunger 
means, and a plurality of spaced horizontally disposed 
branch slots connecting with said vertical slot, 
and a guide operatively connected to said collar for 

in?nitely locating said collar along said vertical slot 
and at a predetermined set position in one of said 
horizontal slots. 

25. The invention as defined in claim 5 wherein said 
rocker arm includes an arcuate sector, and 

said arcuate sector having a length greater than the 
length of said slot. 

26. An external heart massage apparatus comprising 
a frame means, 
means for supporting said frame means so that a body 
of a patient is extended through said frame means, 

a plunger means mounted on said frame means for 
reciprocal movement toward and away from the 
body of a patient, ' 

a lever means pivotally connected to said frame 
means and operatively associated with said plunger 
means for effecting the reciprocation thereof when 
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said lever is actuated, 

a means for limiting the stroke of said lever means, 
cam transmission means between said lever means 
and said plunger whereby the force imparted be 
tween the lever means and plunger means is axially 
transmitted through said cam transmission means, 

and means forming a positive interconnection be 
tween said lever means and said transmission 
means, 

said lever means comprising a tubular member, and 
said cam transmission means includes a roller con 
nected to said plunger, 
and said tubular member includes a slot for receiving 

said roller whereby said roller is disposed within 
said tubular member. 

27. The invention as de?ned in claim 5 and including 
a stop means for adjustably limiting the reciprocal 
movement of said plunger means to a distance interme 
diate the minimum and maximum movement of said le 
ver. ' 

28. The invention as defined in claim 27 wherein said 
stop means includes a collar slidably mounted on a 
plunger means, 
means for prohibiting relative rotation between said 

collar and plunger means, 
and means for ?xedly securing said collar to said 
plunger means in the adjusted position to limit the 
reciprocal movement of said plunger means upon 
the actuation of said lever. 
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