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This invention relates to means for record- ous features, some of which with the fore­
ing cardiac cycles and other oscillations in going will be set forth at length in the fol­
arterial pressure simultaneously. Sphygmo- lowing description where I shall outline in 
graphs are well known in the art. Sphygmo- full that form of the invention which I have 

5 grams, or the series of conn~ct~d curves ~e~ selected for illustration in the drawings ac- 55 
corded by a sphygmograph, md1cate cardiac companying and forming part of the pres­
cycles only, in which the up stroke is the ent specification. In said drawings I have 
systole curve and the down strokethe diastole shown one form o~ device embodying my 
curve. In addition to the pressure oscilla- • invention, but it is to be understood that I 

10 tions of the cardiac cycle, there are slower do not limit myself to such form, since the 60 
oscillations, which are more or less irregular invention as s.et forth in the claims may be 
and which may be superimposed on a con- embodied in a plurality of other forms. 
siderable number of cardiac cycles. The Referring to the drawings: 
slower oscillations in the arterial pressure Figure 1 is a top plan view of apparatus 

15 may be due to various factors such as for ex- embodying my invention. ~ 
• ample, respiratory movements, rhythmic va- Fig. 2 is a side elevation of the apparatus 

riations in the activity of the vasoconstrictor shown in Fig. 1. . ' 
center or in the cardiac activity. Heretofore, Fig. 3 is an end view illustrating the mech-
it has not been possible to record graphically anism of the kymograph. 

20 a curve combining the cardiac cycle, which Fig. 4 is an enlarged detail view illustra- TO 
showed the systolic and diastolic pressures ting the mechanism connecting a tambour 
and dicrotic notch and the slower oscillations, unit with a stylus of the kymograph. 
and it is an object of this invention to pro- Fig. 5 is a cross-sectional view of a brachial 
vide means for accomplishing this purpose. cuff with the inflator and tubes shown in 

!5 The curves referred to will be better under- elevation: and T5 
stood from the detailed description herein- Fig. 6 illustrates an enlarged specimen of a 
after. in connection with the drawings in graphic record obtained by my invention. 
which such curves are illustrated. . Apparatus embodying· my invention is 

My invention also has been found of great preferably mounted on a suitable base 1 and 
30 value in connection with making certain includes a kymograph 2, which comprises a so 

psychological tests based on arterial blood motor 3 which drives a roller 4, having a plu­
pressure· variations. In such cases I have rality of teeth 5 on its. periphery, through a 
simultaneously recorded with means embody- suitable gear train indicated as a whole by the 
ing my invention two c1:1rves taken -from dif- numeral 6. The kymograph is provided with 

35 ferent parts of the body, such for example, a suitable supply roll 7, which carries smoked 85 
as the two arms, two legs, one arm and _one paper 8 or any other suitable medium for re­
leg, etc. My invention may also record a ceiving records. The paper 8 is provided with 
respiration curve, which curve is recorded holes 9 adapted to be engaged by the teeth 5 
simult"aneously with the t:Wo aforesaid curves. so as to draw the paper through the kymo-

40 An apparatus of this character will lJe more graph in a weH understood manner. This oo 
fully described hereinafter. apparatus is well known and does not of itself 

It is an object of the invention to provide form a part of my invention as any standard 
means whereby the sphygtnogram or cardiac type of apparatus for accomplishing the same 
cycle :inay be recorded simultaneously with result may be employed. ' •• 

45 and be superimposed on the slower oscilla- Records or graphs are traced on the paper 05 
tions in the arterial pressure, whereby the 8 by a stylus of which three are shown, des­
characteristics of each as wen • as their rela- ignated 9', 10 and 11, although it is to be 
tion to each other at any moment may be understood that I do not limit myself to any 
readily ascertained. :particular num~e~. Since ea~h of the s~yli 

50 The invention possesses other advantage- 1s actuated by s1m1lar tnechamsm embodymg 100 
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my invention, a description of one will be 
sufficient, and will best be understood by re­
ferring to Figs. 1 and 4. The stylus 9' 1s se­
cured at right angles to a small shaft 12, 
(Fig. 4) preferably at a point midway be~ 

5 tween the ends thereof, ~nd the shaft is ro­
tatably supported by two adjustable screws 13 
and 14 .. Preferably the ends of the shaft are 
provided with conical depressions to receive 

10 the ends of said screws which are suitably 
pointed. The screws 13 and 14 are supported 
on a fixed vertical member 15 by two arms 16 
and 17 and the axis of shaft 12 as it appears in 
Figure 1 is in a plane at right angles to the 

15 plane of paper 8, which is preferably hori­
zontal as shown. The shaft 12 is provided 
with a small lever 18, positioned preferably 
at a point midway between the ends of the 
shaft. The lever 18 is provided wi_th a hole 

20 19 to receive a hook or L-shaped member 20. 
A plurality of holes 19 may be provided so 
that. the member 20 may be placed in different 
ones £or the purpose of adjusting the amount 
of leverage; The member 20 is connecteq. in 

25 a manner hereinafter described to the. end of 
a tambour unit 21, which comprises a series of 
metal tambours 22, whereby vibrations or mo­
tion transmitted to the tambours 22 may be 
transmitted to the stylus 9', the amplification 

ao of such motion or vibrations of course being 
• determined by the lengths of the lever 18 and 

stylus 9'. The tambour unit 21 is supported. 
at one end by an L-shaped member 23 and at 

. its opposite end by a vertical m~mber 24, as 
35 best shown in Fig. 2_. The inte_rior:s of ~he 

tambours.22 are all m commumcat10n with 
each other. The tambour 22 adjacent the 
member 20 is closed, as indicated at 25 and the 
tambour 22 at the opposite end of the unit is 

40 open and connected with a pipe 26. For the 
purpose of maintaining the tambour unit 21 
m any desired distended position, such for 
example as to ~orrespond to a given pressure, 

• adjusting means have been provided. These 
45' comprise the provision of a screw 27 which is 
. swiveled on the end of member 20 and adapted 

to engage threads in the end 25 of the tambour 
unit 21, and a shoulder 28 (Fig. 4) bearing 
against the support 23. Thus when the screw 

60 27 is rotated, the tambour unit 21 may be 
fixed in a given distended position with re­
spect to the member 23. The L-shaped mem­
ber is supported on a fixed vertical element 29 
as shown in Fig. 2, and may exten!l through 

115 an opening in the member 24, -not shown. 
The member 24 is pivotally connected to the 
base 1 _ at 30 and normally urged toward the 
fixed element 29 by a spring 31. The distance 
between the members 24 and 29 is regulated by 

eo a screw 32 in a manner readily understood. 
In this manner the end of the tambour unit 
~djacent th~ pipe· 26 may also be held in a dis­
tended position. I preferably· employ both 
the screws 27 and 32 for adjusting the tam­
bour unit. The purpose of the adj_ustment 

will be better understood from.the following 
description. In Fig. 5, an arm of a person is 
indicated in cross-section at 33 which is par­
tially surrounded by a rubber bag 34 held in 
position by a leather cuff 35. The rubber bag 

70 is connected by means of a suitable tube 36 
with a pump 37 ~md with the pipe 26 which 
communicates with the interior of tne tam­
hour unit 21. The bag I~4 is inflated by means 
of the pump 37 to a pressure at which pulsa- 75 tions impart a free motion to the stylus. A.s 
the stylus would now travel through a wide 
arc, and be likely to j"ump from the paper 8, 
the tambour unit 21 is adjusted in the man­
ner described to a distended position corre- 80 
sponding to the pressure at this time. There­
after the travel 0£ the stylus is limited in a 
manner readily understood. 

By means described, I secured a graphic 
record of the character shown in Fig. 6. i;4 

Heretofore sphygmographs have been ob­
tained showing the cardiac cycle which was 
similar to the first five cycles shown in Fig. 
6 'designated a to e inclusive~ in which the 
upward line a' to the peak incticates the sys- 1i1 1 
tolic . pressure, the downward line a" the 
diastolic pressure and a"' the dicrotic notch. 
Thes.e cycles were uniform with respect to 
a given line. . -:pie applicant's invention, 
however, produces a new and additional re- u!i 

• sult. While maintaining the individual 
characteristics of each cardiac cycle, the same 
are imposed upon a wave, which may rise 
or fall irregularly as shown in_ Fig. 6. It has 
been found that this wave may be varied 100 
by physical, psychological or emotional 
changes; however, the applicant does not un- • 
dertake to analyze ·at this time the proper-
ties of the curve obtained. The same is the 
subject matter of study by the medical pro- 111;; 

fession, and it is now known that the curve 
is different from any other curve heretofore 
obtained. 

While my invention probably has its great-
est application in the field of the medical 110 
profession, for purposes of illustration I 

. have shown the same embodied in apparatus • 
for making certain psychological tests. 
This apparatus is provided with two styli, 9' 
and 10, with associated mechanism similar to 115 
that above described; however, in one case the 
impulse transmitting means is connected_ with 
an arm and in the other case to the other arm 
or a leg orin each case said means are con-. 
nected with a 1eg, whereby. parallel records 1::u 
are obtained from different portions of the 
body. The stylus 11 is connected with means 
for recording a respiration curve. This ap-

• paratus may also cdmprise a clock-mecha­
nism 38, which controls the circuit of an 1 :!:. 
electromagnet 39 for indicating time inter­
vals on the paper 8, said magnet actuating 
a stylus 39'. In carrying out the tests, the 
person under examination is subjected w 
, questioning and his various reactiom a.re .1a, 
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indicated in the graphs recorded. • In order 
to indicate on the record the time when cer­
tain questions are asked, a time marking de­
vice is provided which comprises an electro-

5 magnetically actuated stylus 40, which may 
be controlled by a push button 41. Four 
other push buttons, 42, 43, 44 and 45 are also 
shown which control signal lamps 46, 47, 48 
and 49 respectively so that a signal may be 

10 flashed to a remote point to indicate what the 
recorded graphs show. This arrangement is 
provided as the person conducting the exam­
ination may be at a distance from the device 
and not be able to read the indications, and 

15 thus avoid any conversation which may be 
heard by the person under examination. 
The particular construction shown is de­
signe~ for use by the police in making crim­
inal investigations. 

20 I claim: 
1. Apparatus of the character specified 

comprising a series of metal tambours, means 
for transmitting pressure to the same, a piv­
oted member supporting one end of said se-

25 ries, a fixed parallel member, means normally 
urging sai.d pivoted member toward said 
fixed member, means for adjusting the dis­
tance between said fixed and pivoted mem­
bers, a screw at the opposite end of said se-

30 ries of tambours, means for supporting said 
screw carried by said fixed member, a pin 
swiveled to said screw and an indicating 
lever actuated by said pin. 

2. Apparatus of the character described 
35 comprising a pivoted indicating member, a 

Beries of connected metal tambours, means 
for transmitting pressure to said tambours, 
means for holding the tambours in a distend~ 
ed position, and means for transmittin~ the 

40 movements of said tambours to said indicat­
ing member, comprising an adjustable mem­
ber secured to the end tambour o:f said series 
an.d engaging said indicating member. 

3. Apparatus o:f the character described 
45 comprising a pivoted indicating member, a 

::;eries o:f connected metal tambours, means 
for transmitting pressure to said tambours, 
means for holding the tambours in a distend­
ed position, means :for transmitting the move-

50 ments o:f said tambours to said . indicating 
member comprising an adjustable member 
secured to the end tambour o:f said series and 
engaging said indicating member, and means 
:for varymg thu position o:f the series of tam-

55 bours with respect to said indicating element. 
4. The method of indicating the psycho­

. logical and physical condition o:f a patient 
cowprising simultaneously recording both 
the> cardiac cycle and general variations in 

60 blood pressure upon a single curve. 
5. In a sphygmograph having· pressure 

. transmitting means adapted to be applied 
to the body o:f a patient :for transmitting vari­
ations in blood pressure and a recording de-

65 vice; an actuating means interposed-between "' 

said first mentioned means and said record­
ing device for actuating said recording device 
in response to blood pressure variations, said 
actuating means being so constructed and ar­
ranged that it is sensitive to fluctuations in 
the cardiac cycle and to fluctuations in blood 70 

pressure other than the cardiac cycle, where-
by a continuous record is obtained compris­
ing a curve of the blood pressure fluctuations 
having the cardiac cycle superposed thereon. 

6. In a sphygmograph having pressure 75 

transmitting means adapted to be applied to 
the body of a patient for transmitting vari­
ations in blood pressure,· and a recording 
device; an actuating means interposed be­
tween said first mentioned means and said 80 

recording device· for actuating said record­
ing device in response to blood pressure va­
riations, said actuating means having f:·ee­
dom of movement over a range of pressure 
variations which includes the cardiac cyclic 8

'' 
and arterial pressure variations, whereby a 
continuous record is obtained comprising a 
curve of the blood pressure fluctuations hav-
ing the cardiac cycle superposed thereon. 011 7. ln a sphygmograph having pressure 
transmitti11g means adapted to be applied to 
the body of a patient for transmitting vari­
ations in blood pressure, and a recording de­
vice ; an actuating means interposed between 05 said first mentioned means and said record­
ing device :for • actuating said recording de­
vice in response to blood pressure variations, 
said actuating me11,ns having freedom of 
movement over a ".'ange of pressure variations 
which includes the cardiac cyclic and arterial 
pressure variatiqns, and bemg substantially 
equally sensitive over said range, whereby a 
continuous record is obtained comprising a 
curve of the blood pressure fluctuations hav­
ing the cardiac cycle superposed thereon. 

8. In a sphygmograph having pressure 
transmitting means adapted to be applied to 

100 

105 

the body of the patient for transmitting vari­
ations in blood pressure, and a recording de­
vice; an actuating means interposed between 
said first mentioned means and said recording 
device :for actuating said recording device in 
response to blood pressure variations, said 
actuating means comprising a series o:f metal 
tambours so constructed and arranged that 
the recording device is responsive to cardiac 
cyclic fluctuations and arterial pressure vari­
ations, whereby a continuous record is ob­
tained comprising a curve of the arterial 
pressure having a cardiac cycle superposed 
thereon. 

In testimony whereof, I have ·hereunto set 
my hand. 

LEONARDE KEELER. 

115 

120 

13( 
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