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1. 

PALPATION METHODs 
RELATED APPLICATIONS 

This application is a continuation-in-part application 
of application Ser. No. 862,653 entitled “Palpation 
Method and Apparatus,' filed Oct. 1, 1969, now aban 
doned and assigned to the assignee of the present in 
vention. 

BACKGROUND OF THE INVENTION 

The present invention relates to the art of palpation 
and more specifically to the method for diagnostic and 
instructional aid in the art. 
Palpation is the application of the hand or fingers to 

the surface of the body as a means of physically diag 
nosing the state of the structures beneath the skin. The 
act of palpation is of great significance, for example, in 
the determination of the integrity of the cardiovascular 
system. In such an examination, the pressure phenome 
non of blood vessels and vibration or thrills of the pre 
cordium, when properly interpreted via palpation, is a 
significant aid to the physician in his diagnosis. 

It is, of course, a physical impossibility for a group of 
physicians to simultaneously physically examine a spe 
cific point on a given patient e.g., neck pulsations and 
chest vibrations. Since the palpations are by their very 
nature transitory, it is difficult to determine whether or 
not the diagnosis of different doctors is based on the 
same physical stimuli. 
This problem of identifying the stimuli upon which a 

diagnosis is based is particularly acute in teaching the 
art of palpation to medical students during hospital 
rounds or at teaching or consultation sessions. While 
medical students are generally instructed in the art of 
palpation at these bedside teaching sessions, the in 
structor may experience difficulty in determining 
whether or not the student is palpating the desired loca 
tion on the patient and whether or not the student is 
palpating with the required finger pressure. In addition, 
some pulsations are of short duration and small ampli 
tude, thereby increasing the difficulty in determining 
whether or not the student is, in fact, receiving the 
physical stimuli. 
A further problem in the recognition of pulsations of 
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short duration and/or small amplitude exists in the in- 45 
struction of patients with hearing defects. It is a prac 
tice, for example, in teaching the deaf to speak, for the 
student to place the fingers of one hand on the throat 
or cheek of the instructor and the fingers of the other 
hand in the corresponding location on his own body. 
The student then attempts to reproduce the tactile sen 
sations produced by the instructor in voicing certain 
sounds. 

It is, accordingly, an object of the present invention 
to provide a novel palpation method. 

It is another object of the present invention to obvi 
ate the aforementioned diagnostic difficulties and to 
provide a method by which a plurality of physicians 
may simultaneously palpate a given area of the patient. 

It is another object of the present invention to pro 
vide a novel method by which short duration and small 
amplitude pressure phenomenon and vibrations may be 
amplified to increase the facility of detection and eval 
uation by a physician. 

It is still another object of the present invention to 
provide a novel method by which an instructor may 
properly position a detector on the patient and monitor 
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2 
the physical stimuli simultaneously received by a plu 
rality of students. 
A further object of the present invention is to provide 

a novel method for teaching speech to people with de 
fective hearing and/or speech impediments. 
A still further object of the present invention is to 

provide a novel method by which a number of persons 
with defective hearing may simultaneously be taught by 
a single instructor. 
Yet a further object of the present invention is to pro 

vide a novel method for self-instruction in speech ther 
apy. 
These and other objects and advantages of the pres 

ent invention will be readily apparent to one skilled in 
the art to hich the invention pertains from a perusal of 
the appended claims and the following detailed de 
scription when read in conjunction with the appended 
drawings. 

THE DRAWINGS 

Reference may now be had to the drawings in which: 
FIG. 1 is a block diagram of the present invention as 

adapted for monitoring the cardiovascular palpation of 
a patient; 
FIG. 2 is a schematic circuit diagram of the block dia 

gram of FIG.1; 
FIG. 3 is a view in elevation of the master unit of FIG. 

1 partially broken away to illustrate the construction of 
the movable palpation platform; 
FIG. 4 is a pictorial view of the present invention as 

adapted for teaching speech; and, 
FIG. 5 is a block diagram of the present invention as 

a self-teaching device. 
THE DETAILED DESCRIPTION 

Referring now to FIG. 1 of the drawings, a transducer 
10 is shown in pressural engagement with the skin 12 
of a patient. The transducer may be directly connected 
through an amplifier 14 to a master unit or palpation 
platform 16. The master unit 16 may contain controls 
for the amplifier 14 whereby the response of the master 
unit to the cardiovascular or other displacement sensed 
by the transducer 10 may be adjusted. The amplifier 14 
may also be connected to a plurality of slave units 18 
through suitable power amplifiers (not shown). 

In operation as a device for monitoring the cardiovas 
cular displacements beneath the skin 12 of the patient, 
the arterial or venus pulses or motions of the heart are 
sensed by the transducer 10 and then amplified to drive 
the palpation platform of the master unit 16. The pal 
pation platform, of course, may be a mechanical rep 
lica of the surface of the body and the movement 
thereof reflects the cardiovascular displacement sensed 
by the transducer 10. Adjustment of the amplifier 14 in 
a conventional manner will also control the amplitude 
of the signals applied to the slave units 18 and thus the 
response of the palpation platforms contained therein 
to the cardiovascular displacement of the patient 
sensed by the transducer 10. 

In this manner, an instructor may personally place 
the transducer 10 on the skin of the patient, thereby 
obviating the difficulty as to ascertaining whether or 
not the student is palpating the desired location of the 
patient with the required finger pressure. Once the 
master unit has been adjusted by the instructor for 
maximum performance, a plurality of students may si 
multaneously observe the cardiovascular displacement 
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sensed by the transducer 10 by pressural engagement 
with the palpation platform of the slave units 18. 
A circuit of the block diagram of FIG. 1 is shown 

schematically in FIG. 2 wherein the transducer of FIG. 
1 comprises a pulsewave microphone 20. The micro 
phone 20 may be conventional in construction and op 
eration and may be, for example, of the type manufac 
tured by Hewlett-Packard as part of a pulsewave Kit 
No. 21051-D. The reference microphone has a 3 db 
frequency response from 0.03 to 40 hertz and a sensi 
tivity of 25 mV per mm of water. Other types of trans 
ducers may be utilized and may vary in sensitivity and 
configuration as desired to accommodate the physical 
area of the subject from which the palpations are to be 
sensed. 
The output signal from the microphone 20 is fed 

through a coupling capacitor 22 to one input terminal 
24 of an operational amplifier 26. The input terminal 
24 is separated from ground potential by a resistor 28. 
as is the second input terminal 30 by a resistor 32. The 
output terminal 34 of the amplifier 26 is also separated 
from ground potential by a resistor 36 and is connected 
to the second input terminal 30 thereof by way of a ca 
pacitor 38 and a resistor 40 in parallel. The input termi 
nal 30 is also connected through a resistor 40 in paral 
lel. The input terminal 30 is also connected through a 
resistor 42 to the slide wire contact of a potentiometer 
comprising resistors 44, 46 and 48 to provide a voltage 
offset adjustment for the operational amplifier 26. 
The output signal of the amplifier 26 thus appears 

across the resistor 36 which may also be provided with 
a slide wire contact or variable pick-off for service as 
again control potentiometer. The signal thus picked off 
the resistor 36 is fed through a coupling capacitor 50 
and a resistor 52 to one input terminal 54 of a second 
operational amplifier 56 whose other input terminal 58 
is connected to ground by way of an offset current 
compensating resistor 60. 
The output signal from the amplifier 56 is directly 

connected to one input terminal 62 of a third opera 
tional amplifier 64 whose other input terminal 66 is 
open-circuited. The output terminal 68 of the amplifier 
64 may be directly connected to the input terminal 54 
of the amplifier 56 by way of a resistor 70 and capacitor 
72 in parallel circuit. The input terminal 54 may also 
be connected through a resistor 74 to the slide wire or 
variable contact of a potentiometer comprising resis 
tors 76, 78 and 80 to provide a voltage offset adjust 
ment. 
The output terminal 68 of the amplifier 64 may be 

directly connected to the speaker coil 82 of the high fi 
delity, low frequency response speaker which com 
prises the palpation platform of the master unit 16 of 

10 

5 

20 

25 

30 

35 

40 

45 

50 

the block diagram of FIG. 1. The speaker desirably has 55 
a very good low frequency response from direct current 
to 100 Hz and may, by way of example, be Monarch 
Model SP-50X having a frequency response from d.c. 
to over 10 KHz, although any DC displacement trans 
ducer may be suitable. 

In operation, the signal derived from the microphone 
20 on pressural engagement with the skin of the patient 
is coupled through the capacitor 22 to the operational 
amplifier 26, and the output signal therefrom is fed 
back to the other input terminal 30 thereof and is cou 
pled to the input terminal 54 of the amplifier 56 which 
acts, in conjunction with amplifier 64, as a single opera 
tional amplifier. The output signal of the operational 
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4. 
amplifier comprising amplifiers 56 and 64 is fed back 
through capacitor 72 and resistor 70 to the input termi 
nal 54 of the amplifier 56. 
The adjustment of the sliding contact of the potenti 

ometer resistor 46 enables a voltage offset adjustment 
for the operational amplifier which might occur due to 
a mismatch in the transistors in the operational ampli 
fier. A zero-volt steady-state is, of course, desired. 
As earlier stated, the potentiometer 36 provides a 

gain adjustment at the input of the operational ampli 
fier which comprises the amplifiers 56 and 64, and the 
output signal from terminal 68 is fed directly to the 
speaker coil of the palpation platform of the master 
unit 16 of FIG. I. 
By way of example the various circuit components of 

the circuit of FIG. 2 utilized in conjunction with plus 12 
and minus 12 volt power supplies are as follows: 
Operational Amplifier 26 ZEL34 
Operational Amplifier 56 ZEL 
Operational Amplifier 64 Philbrick 2001 
Capacitor 22 5 microfarads 
Capacitor 38 0.047 microfarads 

10 microfarads 
100 picofarads 

Capacitor 50 
Capacitor 72 
Resistor 28 4.7 Mohms 
Resistor 32 2.2 K ohms 
Resistor 36 25 K ohms 
Resistor 40 24 Kohns 
Resistors 42, 44, 48, 
76 and 80 47 Kohns 
Resistor 46 25 K ohms 
Resistor 52 2.2 M ohms 
Resistor 60 1.8 M ohms 
Resistors 70 & 74 10 Mohms 
Resistor 78 25 Kohns 

A preferred embodiment of the palpation platform of 
the master unit 6 of FIG. 1 is illustrated in F.G. 3 
wherein a styrofoam block 84 is cemented to the 
speaker cone 86 for movement therewith. The speaker 
88 is desirably mounted with respect to the enclosure 
90 such that the plane of the exposed surface of the sty 
rofoam filled cone is parallel to the plane of the enclo 
sure. The exposed styrofoam and the surrounding en 
closure may be covered by material having the color 
and texture of human flesh. A vinyl has been found 
suitable for this purpose although other materials may 
be satisfactory. The speaker may be horizontally or ver 
tically orientated as desired for a particular-adaptation 

Referring now to FIG. 4, the present invention also 
has great utility in teaching speech to persons having 
hearing defects. As schematically illustrated, a trans 
ducer such as a conventional throat microphone 100 
may be secured in an appropriate manner to the throat 
of an instructor. The output signal from the micro 
phone 100 is amplified in an amplifier 102 such as that 
illustrated in FIG. 2 and the amplified signal utilized to 
drive a plurality of palpation platforms 104. The palpa 
tion platform may be of the type illustrated, for exam 
ple, in FIG. 3. 

In operation, a student 108 with a hearing defect may 
place the fingers 110 of one hand on the surface 106 
of the palpation platform 104 to sense the physical dis 
placement of the instructor's throat as a specific sound 
is made. The fingers 112 of the other hand of the stu 
dent 108 may be placed in a position on his own throat 
corresponding to the position of the microphone 100 
on the throat of the instructor. The student is thus able 
to sequentially sense and thus compare the physical dis 
placement of the instructor's throat when speaking and 
the physical displacement of his own throat in attempt 
ing to reproduce the sound. 
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In the self-teaching embodiment illustrated in FIG. 5, 
the instructor of FIG. 4 has been replaced by a suitable 
source 114 of the desired speech responsive signals. 
The source or simulator 114 may be, for example, of 
the magnetic tape or wire type. The output signal from 
the simulator 114 is amplified in an amplifier 116 and 
applied to a palpation platform 118 and to a visual dis 
play 120. 
Also applied to the visual display 120 is the output 

signal from a throat microphone or other suitable trans 
ducer 122 attached to the throat, or cheek, as appropri 
ate, of the student. The output signal from the trans 
ducer 122 may also be applied to a second palpation 
platform 124. 
The display 120 may be any suitable conventional 

display for illustrating the two electrical signals for vi 
sual comparison purposes. The Model E 100 from 
Masden Electronics at 2432 Grand Concourse, New 
York, N.Y. 10458 is exemplary of this type of display. 

In operation, the signal from the simulator 114 may 
be simultaneously viewed and tactilely sensed by the 
student through the fingers of one hand. In attempting 
to reproduce the sound, the student can simultaneously 
view and tactilely sense the electrical signal from the 
microphone 122 positioned on his throat through the 
fingers of his other hand. The student may thus effect 
both a tactile and a visual comparison of the desired 
sound and his attempted reproduction thereof. 
ADVANTAGES AND SCOPE OF THE INVENTION 

While preferred embodiments have been illustrated 
and described in the foregoing specification, the substi 
tution of components may readily be accomplished by 
one skilled in the art to which the invention pertains. 
For example, the electrical signals may be replaced by 
fluid pressure signals. The transducer may be varied in 
configuration and in method of operation, e.g., electro 
magnetic, electrostatic, pneumatic, hydrostatic, sonic, 
etc., depending on the configuration of the body sur 
face and the part of the body to be sensed. 
As a classroom or clinical instruction aid, several 

units may be slaved to a single transducer and a specific 
sound or cardiovascular movement simultaneously dis 
played to a plurality of students. By means of a master 
unit, the instructor may adjust the placement and sensi 
tivity of the transducer to maximize identification. 
As a self-teaching aid, a selected signal may be con 

tinuously reproduced for identification and is of great 
value to both medical students and speech students 
with hearing defects. 
As a diagnostic aid, the increased sensitivity which 

results from amplification may be utilized to detect and 
identify palpations which may otherwise be over 
looked. 

It is, therefore, intended that the scope of the present 
invention be limited, not by the specific embodiments 
disclosed, but solely by the language of the appended 
claims when accorded a full range of equivalents. 
We claim: 
1. A method of teaching speech to students with 

hearing defects including the steps of: 
a. generating a signal related in amplitude and fre 
quency to the speech responsive displacement of 
the skin of an instructor; 

b. amplifying the signal; 
c. driving a palpation platform responsively to the 
amplified signal; 
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6 
d. tactually sensing the physical displacement of the 

palpation platform by the student for comparison 
with the speech responsive, tactually-sensed, dis 
placement of the student, also sensed by the stu 
dent. 

2. The method of claim 1 wherein the signal is gener 
ated responsively to a recording. 

3. The method of claim 1 wherein the signal is gener 
ated responsively to a transducer in pressural engage 
ment with the throat of an instructor. 
4. The method of claim 1 including the further steps 

of generating a second signal related in amplitude and 
frequency to the speech of the student; 

driving a second palpation platform responsively to 
the second signal; and, 

tactually sensing the physical displacement of the 
second palpation platform by the student for com 
parison with the physical displacement of the first 
mentioned palpation platform by the student. 

5. A method of examining the physical displacement 
of a patient's skin due to subcutaneous cardiovascular 
displacement comprising the steps of: 

a. providing a sensor adapted for pressural engage 
ment with the skin of a patient; 

b. providing a palpation platform responsive in dis 
placement to the amplitude of an electrical signal; 

c. positioning the sensor on the patient under exami 
nation in pressural engagement with the skin 
thereof; 

d. generating an electrical signal related in amplitude 
to the physical displacement of the skin sensed by 
the sensor; 

e, amplifying the generated electrical signal; 
f. applying the amplified electrical signal to the pal 
pation platform; and, 

g. tactually sensing the displacement of the palpation 
platform. 

6. The method of claim 5 wherein the amplification 
of the generated signal includes the amplification of 
frequency components in the range between about 
0.05 Hz and about 35 Hz. 
7. A method of teaching the art of palpation to a stu 

dent comprising the steps of: 
a. providing a sensor adapted for pressural engage 
ment with the skin of a patient; 

b. providing a plurality of palpation platforms re 
sponsive in displacement to the amplitude of an 
electrical signal; 

c. positioning the sensor on the patient under exami 
nation in pressural engagement with the skin 
thereof; 

d. generating an electrical signal related in amplitude 
to the physical displacement of the skin as sensed 
by the sensor; 

e. amplifying the generated electrical signal; 
f. applying the amplified electrical signal to each of 
the palpation platforms; and 

g. tactually sensing the displacement of one of the 
palpation platforms while instructing a student in 
the tactile sensing of the displacement of another 
of the palpation platforms. 

8. The method of claim 7 wherein the amplification 
of the generated signal includes the amplification of 
frequency components in the range between about 
0.05 Hz and about 35 HZ. 
9. The method of claim 7 including the step of simul 

taneously modifying the degree of amplification of the 
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generated electrical signal applied to each of the palpa 
tion platforms. 

10. A method of examining the physical displace 
ment of a patient's skin comprising the steps of: 

a. generating a signal related in amplitude to the 
physical displacement of a patient's skin; 

b. amplifying the generated signal; 
c. applying the amplified signal to a palpation plat 
form; and, 

d. tactually sensing the physical displacement of the 
palpation platform. 

11. The method of claim 10 wherein the amplifica 
tion of the generated signal includes the amplification 
of frequency components in the range between about 
0.05 Hz and about 35 Hz. 

12. The method of claim 10 including the steps of ap 
plying the amplified signal to a plurality of additional 
palpation platforms and tactually sensing the physical 
displacement of the additional palpation platforms. 

10 

5 

8 
cular displacement comprising the steps of: 

a. providing a sensor adapted for pressural engage 
ment with the skin of a patient; 

b. providing a palpation platform responsive in dis 
placement to an applied signal; 

c. positioning the sensor on the patient under exami 
nation in pressural engagement with the skin 
thereof; 

d. generating a signal related to subcutaneous cardio 
vascular displacement as sensed by the sensor, 

e. amplifying the generated signal; 
f. applying the amplified signal to the palpation plat 
form; and, 

g. tactually sensing the displacement of the palpation 
platform. 

15. The method of claim 14 wherein the amplifica 
tion of the generated signal includes the amplification 
of frequency components in the range between about 

13. The method of claim 12 including the step of si- 20 0.05 Hz and about 35Hz. 
multaneously controlling the degree of amplification of 
the signal applied to all of the additional palpation plat 
forms. 

14. A method of examining subcutaneous cardiovas 
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16. The method of claim 14 wherein the signal gener 
ated is electrical and is related in amplitude to subcuta 
neous cardiovascular displacement. 
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