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Application July 5, 1934, Serial No. 733,878
4 Claims. (CL 200—83)

This invention relates to a pulse actuated device the X-ray machine C is an old and well known
and particularly to a device which includes a device and at present it has been developed so
switch for closing an electrical circuit whereby that pictures of the heart or other part of the
certain auxiliary devices may be set into motion, body may be taken at their highest speed, for

5 the object being to provide a construction where- instance, with an exposure of one-twentieth of a 5
in the auxiliary devices may be set into motion at second. The circuit and associated parts are
any phase of the heart beat of a person. well known devices, but for the sake of clearness

Another object of the invention is to pro- it may be stated that the wires or conductors |1
vide an improved pulse actuated switch wherein - and 2 are supply wires supplying current at a

10 the parts may be set to be actuated at the begin- desired voltage, for instance, 110 A. C.- Current is 10
ning, the end, or any intermediate point of a supplied to the transformer 3 which steps up the
pulse beat. voltage to a desired extent so that the desired

A further object of the present invention is to voltage may be pressed on the circuit 4. In
provide a device of the character described where- order to limit the time exposure a timing switch

15 in the circuit is closed through means actuated by 5 is preferably used in the circuit 6 and is set to 15
a movement of the pulse, the circuit being oper- the desired time, for instance, one-twentieth of a
ably connected with a secondary circuit for tak- second. However, if preferred, instead of using
ing X-ray pictures in certain timed relation to the the timing switch 5 which is an old and well known
heart beat. device, a hand switch could be substituted. The

20 A further object, more specifically, is to pro~ circuit 6 includes an adjustable contact 7 coact- 20
vide an improved pulse actuated device operably ing with the swinging contact 8, which is held
associated with an X-ray photographic device by spring 9 normally against the stop 10.
whereby photographs of the heart may be taken at ‘When the electro-magnet i1 is energized it will
any point between the maximum and minimum act on the swinging contact 8 which is of mag-

25 beat of the heart. netic material and which when attracted by the 25

In the accompanying drawings— magnet {{ will swing over and engage the contact

Figure 1 is a view partly in side elevation and T against the action of the spring 8. As long as
partly in diagram, illustrating an embodiment of the magnet 1{ is energized the circuit 6 will re-

the invention; main closed as far as switch mechanism B is con-
30 Figure 2 is a sectional view through Figure 1° cerned, but may be opened by the timing switch 5. 30
on the line 2—2; As a matter of fact, when using the device the

Figure 3'is a top plan view of g slightly modi- timing switch opens the circuit 6 long before the
fied construction to that illustrated at the upper swinging contact 8 is released.

part of Fig. 1; As illustrated particularly in Fig. 1, one side
35 Figure 4 is a sectional view through Figure 3 of the coil 1{ is connected by wire {2 to one side 35
on the line §—4; of the battery or other - source of current (3.

Figure 5 is a sectional view through a modified The conductor (4 is connected with the other
structure to that illustrated in Figs. 3 and 4, the terminal of the electro-magnet |1 and extends to

section being taken on the line 5—5 of Fig. 6; the contact 18, the manually actuated switch 16
40 Figure 6 is g top plan view of the pulse actuated being preferably interposed in line. A conductor 40
switch shown in Fig. 5. {7 extends from battery {3 to the contact 18 which

Referring to the accompanying drawings by is supported upon an arm 19 but insulated there-
reference characters, A indicates an assemblage from. The contact 18 is provided with an up-
adapted to be applied to the arm, leg or other part standing flange 20 having s pivotal pin 2! car-

45 of a person’s body and utilized to transmit the ried by the switch arm 22, which arm is preferably 45
movement of the pulse so as to actuate a switch. provided with a turned up end 23, though this is
Associated with the assemblage A is an electro- not necessary. A comparatively light flat spring
magnet switch B which is in the nature of a relay 24 acts on the switch arm 22 for normally hold-
used in closing the circuit of the X-ray machine C. ing the same lowered, whereby the upper end

50 This machine is to be used in any desired man- may rest upon the insulation 25, which insulation 50
ner but particularly in taking X-ray pictures of supports the contact at 18. The arm 18§ is rigidly
the human heart, though it may take pictures of secured to or formed identical with the tubular
other parts of the body or be used for other pur- member 26 which member is slidingly mounted
poses without departing from the spirit of the on the post 27, said post being rigidly secured to

656 invention. It will be understood, however, that the frame 28. Post 27 on the upper part is 55
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threaded for receiving a nut 28. A spring 30 sur-
rounds the lower part of the post 21 and acts to
raise the tubular member 26 and arm {9 while the
nut 29 acts to hold these parts down, or to move
them down, in order to secure the desired ad-
justment of the switch arm 22 in respect to the
elevating arm 3{, which is bolted or otherwise
rigidly secured in place. As illustrated in Fig. 2
the bolt 32 extends through an aperture in the
arm 31, through the plates 33 and 34, and through
the dome 35 of the flexible bag 36. The frame 28
is preferably made in two parts, each part having
flat sections 37 and 38 and a semi-tubular sec-
tion 39. The semi-tubular sections 39 of the re-
spective platess substantially surround the dome 35
approximately midway of the height and clamps
the dome 35 against the ring 40 arranged in-
teriorly thereof.

Preferably the frame 28 and ring 40 are formed
of metal, though other comparatively rigid ma-
terials might be used. The bag 36 may be made
from rubber or other flexible or stretchable ma-
terial which will hold air. When the air pres-
sure increases in the bag 36 it will also increase
in the dome 35, and as the central and lower part
of the dome are held against expansion, as well
as the bag 36, the upper side portions and upper
part of the dome will expand upwardly and move
the arm 31 upwardly until it strikes the arm 22
and raises this arm against the action of the
spring 21. By adjusting the screw 29 the arm 22
may be positioned to cause the arm 22 to move
upwardly and strike the contact 15 at the be-
ginning of a heart beat, the end of a heart beat,
or any intermediate point. While the end por-
tions 4! and 42 of the bag 36 may expand some-
what, it is preferable that this part of the bag be
slightly heavier than the upper part of the dome,
so that the most movement will be in the dome to
secure the results above mentioned, though the
device would operate if all the walls of the bag
were of the same thickness, as the movement of
the upper part of the dome meets the least resist-
ance when the device is in use.

It will be observed that the bag 35 15 adapted to
encircle the arm, leg or other part of the body
and is prevented from expanding ocutwardly by
the casing 43 which may be of metal or other de-
sired material, and which is formed in several
parts, namely, an upper base section 44 and side
hinged sections 45 and 46. These latter sections
are hinged at 47 and 48 to the base section 44
whereby they may bhe swung upwardly as shown
in Fig. 2 and out of the way when the bag 36 is
to be fitted around the arm or other part of the
body of the patient. It will be noted that the end
32 of bag 36 is provided with a flexible member
49 which acts as a flap and extends from the
upper part of the bag near the end 42, over the
inner part of the bag near the end 41, so that
the parts may be neatly fitted around the arm.
Also, as shown in Pig. 2, the side section 45 is
provided with a laterally extending flange 50,
while the base 44 is provided with a flange 51,
which flange is provided with an elongated hous-
ing 52 carrying the sliding catches 53 and 54, as
shown in Fig. 1. The housing 52 is provided with
2 slot 55 through which the respective pins 56
extend. In order that the catches 53 and 54
may be moved toward each other a spring 57 is
arranged between the catches and continually
urges the same away from each other so that the
respective outer ends may project into the racks
58 and 59, which extend through suitable aper-
tures 60 in the flange 61 and the housing 52. The
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same racks at the opposite end are rounded and
provided with threads 61 and 62 which extend
loosely through the apertures 83 and 54 in flange
50, whereby the nuts 65 and 86 may be actuated
to cause a pulling action between the flange 50
and flange 5{ in order to press the bag tightly
against the arm or other part of the body over
which it is positioned. Preferably these flanges
are brought as closely as possible together by
manipulating the same by hand, and then to se-
cure additional pressure the nuts 65 and 65 are
operated.

It will be understood that the bag 36 is a com-
pletely closed bag and has continually an air or
gas pressure therein. This pressure is brought
under some tension when the parts are moved to
the position shown in Figs. 1 and 2. If it is de-
sired to bring the air under greater tension so
as to raise the arm 31, the screws 65 and 66 are

actuated thus bringing the air under greater o

tension. After the parts have been tightly
pressed against the arm or other part of the body,
the pulse in that part of the body will immediately
function to cause a variation in the density of
the air in the bag 36 and thereby cause the upper
part of the dome 35 to move upwardly and down-
wardly.

By adjusting the parts to the position shown in
Fig. 1, for instance, the switch arm 22 is an ap-
preciable distance above the elevating arm 31.
‘When in this position the device is set to operate
at the maximum pulse beat. As the pulse rises
the elevating arm 31 will rise and engage the
switch arm 22 and raise the same until the end
28 engages the contact 15. In case it should be
desired to cause the switch arm 22 to function
at the begining of the pulse movement, the nut
29 is screwed down until the switch arm 22 is
substantially in contact with the elevating arm
31, whereby upon movement of the pulse the
switch arm 22 will function and close the circuit
heretofore described. In this way the X-ray
device C may be caused to function and take a
picture at the beginning of the pulse or at the end
of the pulse. By adjusting the screw 29 to some
intermediate position, for instance, where the
heart is half expanded, photographs of the heart
may be taken at that stage of expansion. Any
other intermediate position may be taken by
properly adjusting the parts.

While this adjustment is being made the switch -

16 is left open as all the other paris are set to
instantly take the photograph. As soon as the
desired adjustment has been made to take a pic-
ture at the beginning, end or some intermediate
point of the pulse, the switch (6 is closed and the
picture wil be taken almost instantly. For the
purpose of comparison this is extremely desirable
as a picture may be taken at a certain stage of
the heart beat, and then placed away until some
future time, when another picture may be taken
at the same stage of expansion, and by compari-
son it can be readily ascertained whether or not
the heart is enlarged.

While the forms shown in ®igs. 1 and 2 are
preferable, other forms of the same inventive
concept may be used as, for instance, that shown
in Figs. 3 to 6, inclusive. In PFigs. 3 and 4 the
usual inflatable rubber bag 671 is used, the same
being provided with the usual bulb pump 68 and
valve 89. 'The bag 67 is of the usual construction
except that it is provided with a dome 10 having
a partly rounded upper end 71 to which a plate
12 is cemented or otherwise secured, this plate
having an upstanding elevating arm 11. A can-
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vas covering 18 surrounds the bag 67 in the usual
way in devices of this kind, said canvas covering
having suitable flaps or streamers 79, 80 and 81
which are adapted to be wrapped around the arm
or leg to hold the same tightly against the arm
when the device Is in use so that the movements
of the pulse may be transmitted to the air with-
in the bag 671. In order to secure desirable re-
sults 1t is necessary to pump up the bag and then
close the valve 69 so that there will be no leak-
age of air. Consequently the action of the pulse
will be readily recorded. A reinforcing ring 82
is arranged within the dome 710 and an encir-
cling frame 83 arranged exteriorly and clamped
in place by suitable screws 84 extending through
the extensions 85 which are connected together
to form the substantially tubular end 86 in which
the insulating post 87 is placed, said post being
held to the plate 88 by a suitable screw 89. Plate
88 is preferably of metal though it might be of
other material and rests flatwise against the fab-
ric casing 18 to which it may be secured if de-
sired by adhesive. A post or standard 89 is
screwed into the base plate 88 and carries a spool
8¢ of vitreous or other insulating material, which
in turn carries a bracket 92 having a pin 93
around which the end of the switch arm 22’ fits.
A spring 94 is held in place by the screw 95 and
continually acts to lower the switch arm 22’. A
serew 96 acts to connect the wire 97 to the ring
81 s0 that said wire is in continuous electrical
communication with the switch arm 22’, and as
this switch arm rests normally on the insulated
post 87 no current can flow. However, a metal
contact 98 is carried by post 87 and to this con-
tact is connected the wire 99, whereby when the
switch arm 22’ is raised the upturned contact 160
will engage contact 98 and close the circuit to this
point. Wires 971 and 99 form part of a circuit
similar to that shown in Fig. 1 and are really
equivalent to wires 14 and {7 of this circuit, so
that when the contact 100 engages contact 98 the
electro-magnet ! will be energized. Aside from.

the construction just described the action of this-

form of the invention is the same as that de-
seribed in respect to Fig. 1, and consequently
when the parts have been properly adjusted and
caused to function the X-ray device C will be
caused to function. In the device shown in Fig.
4 a spring 30’ acts in a similar manner to spring
20 shown in Pig. 1, and the nut 29’ also acts as
the nut 22 in Fig, 1, whereby the switch arm 22’
may be raised and lowered so as to be able to
take a photograph of the heart at any stage of
its expansion.

A further form of the device is shown in Figs.
5 and 6. This is a similar construction but func-
tions in the same manner as the contacts con-
nected up to wires 14 and I7 so that the X-ray
apparatus will operate in an identical manner.
However, instead of having the bag 36 or the bag
67 as shown in Pigs. 2 and 4, a cup of metal or
other material {91 is used, and to this is secured
an expansible dome {02. An adjustable standard
1838 is clamped by a set screw 104 to a suitable
insulating post 105, whereby the switch arm 22’/
may be adjusted as desired, the spring 186 act-
ing to cause the contact end 18T to remain low-
ered so that it will rest on the insulating post 108
normally. The contact 189 coacts with contact
{87 and is vertically adjustable by reason of the
threaded support 110 which may be locked in any
desired adjusted position by the set screw (1.
In this form of the invention, as well as that
shown in Fig. 4, and also as well as that shown

3

in Fig. 1, the same inventive concept is present,
namely, using power from the pulse to close a
circuit at a certain time in respect to the va-
rious phases of the heart action. Heretofore in
taking photographs of the heart the patient was 5
exposed to the X-ray apparatus and a photo-
graphic plate, but the operator never knew just
what phase of the heart action was being taken,
and consequently merely showed the heart fully
expanded in one picture, contracted or even half 19
expanded in the others. If a photograph is taken
at one time with the heart contracted and a year
later with the heart expanded, it might appear
as if the heart had been enlarged. Under the
present circumstances this would not be the case. 15
By providing means for closing the circuit at any
phase of the heart beat so as to instantly take a
photograph of the heat at that phase, the
physician may readily compare photographs
taken at different times and thereby learn 20
whether or not the heart has become enlarged.
It will be understood that if the photograph taken
at an earlier date was taken with the heart fully
expanded, a later photograph should be taken
at the same phase of the heart in order to se- 25
cure a proper comparison. As one method of
comparison it is desirable to take a photograph

-of the heat at its full contraction, a second pho-

tograph at its full expansion, and a third photo-
graph at half expansion. With these three photo- 30
graphs taken at a given time, and a similar three
taken at a later date, an accurate comparison
of the enlargement of the heart may be secured
and consequently proper treatment may be pre-
scribed, if treatment is necessary. 35

I claim:

1. A puise actuated switch, including s switch
arm, means for normally holding the switch arm
in an open position, a reciprocating arm adapted
to engage and move said switch arm to closed 40
position, a pneumatic bag adapted to be placed
around part of the body of a person, means for
clamping the bag against the person so that the
Impulses of the pulse will vary the density of
the air in the bag, said bag having a resilient 45
dome adapted to become enlarged as the density
of the air in the bag increases, and means for
connecting said reciprocating arm to said dome
whereby said reciprocating arm is moved back )
and forth as the dome is actuated.

2. A device of the character described, includ-
ing an air bag, sealed throughout and formed to,
be wrapped around the arm, leg or other part of a
person, a stiff covering frame in a plurality of
parts and hingedly connected together, said cov- 5
ering fitting over said bag, means acting on the
covering for constricting the same and pressing
the bag against the arm, leg or other part of the
body to which it is applied, whereby the pulse
will communicate movement to the interior of 60
the bag and vary the density of the air therein,
an elevating arm connected with said bag and re-
ciprocated thereby as the density of air therein
varies, a contact, a switch arm positioned to be
moved into engagement with said contact, sald 65
elevating arm being positioned to engage and
move said arm into engagement with said contact
when the bag is distended to a certain extent, and
a spring for moving said switch arm away or from
said contact when said bag is deflated to a cer- 79
tain extent.

3. A device of the character described, includ-
ing a completely sealed bag provided with air
under pressure, said bag having a dome, a por-
tion of the dome being free to expand and con- 1§
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tract as the density of the air in the bag varies,
means for clamping the bag tightly against the
arm or leg of the person, a member secured to
the top of said dome and caused to reciprocate
as the dome moves under the action of the varia-
tion in density of the air as the pulse functions,
a pivotally mounted switch arm positioned to be
engaged by said reciprocating member so as to
ke moved in one direction thereby, means for
moving said arm in the opposite direction, and
an adjustable member for varying the pivotal
point of said arm in respect to said reciprocating
member so as to cause the reciprocating mem-
ber to actuate said switch arm at any desired
stage of the action of said pulse.

4. A device of the character described, includ-
ing a bag, means for providing air under pres-
sure in said bag, said bag being provided with

2,017,008

a dome having stiff sides and a flexible top
adapted to expand and contract as the air in
the bag varies in density, a stiff member con-
nected to the center of the top of the dome, sald
stiff member being adapted to reciprocate as the
dome pulsates, a pivotally mounted switch arm,
a sliding member for supporting sald switch
arm, a spring acting on said sliding member to
move the switch arm away from the stiff mem-
ber carried by said dome, and a screw acting
on said reciprocating member in the opposite
direction to said spring whereby the switch arm
may be varied in its position in respect to said
dome so as to cause the switch arm to be closed
upon the first movement of the dome, the last
movement thereof, or any intermediate part of
the movement thereof.
FRANK LIBERSON.



