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1
' This invention relates to polygraph apparatus
for recording bodily changes in a subject under
observation, and relates particularly to apparatus
for recording muscular activity of said subject
to be employed in conjunction with the usual
‘blood pressure, pulse cycle and respiration cycle

i)

2
drawings. Of the drawings, Fig. 1 is a plan view
of the control panel of the apparatus; Fig. 2 is
a vertical section taken along line 2—2 of Fig. 1;
Fig. 3 is a vertical section taken through the cen-
ter of one tambour, said section being taken
along line 3—3 of Fig. 4; Fig. 41s a vertical sec~
tion taken along line 4—4 of Fig. 2; Fig. 5 is &
— . E_& of T -
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1y while the other bags are shut off by means of
their valves. There is also provided a manometer
27 connected to the manifold by a rubber tube 28
that can be used to indicate the air pressure
within the manifold and each of the elastic bags.

Each of the manifold branches, {5, 18, and 29,
has a second passageway connected by means of
a rubber tube 29 to pressure relief valve 30.
These pressure relief valves, which are three in
number corresponding to the branches 15, I8
and 20, are used for releasing the air pressure
within the tubes i4, 17, and 19, and thereby de-
flating the inflatable elastic bags I, 12, and 3.
The pressure relief valves 36 are mounted under
the control panel 23 (Fig. 1) and each has a pest
31 extending through the panel 23 each of which
can be turned by means of a knob 32 mounted
above the top surface of the control panel 23
(Fig. 1). By means of the posts 3{ and knobs
32 the pressure relief valves 30 may be opened
and closed.

In the apparatus there is also provided at the
right hand side (Fig. 2) a control box 33. The
control box has a central portion 34 (Fig. 8)
communicating by means of a rubber tube 3§
with the usual blood pressure bag through a pipe
35 extending through the side of the box on
which the control panel 23 is mounted. A tube
36a leads to the blcod pressure bag. This blood
pressure bag is of the usual type and is ordi-
narily provided in polygraph apparatus. A sec-
ond tube 37 (Fig. 8) leads from the central por-
tion 34 and is adapted to be connected with an
ordinary and usual bellows (not shown) for in-
flating the blood pressure bag. A third tube 38
is provided communicating with a manometer 8§
for indicating air pressure within the blood pres-
sure system. At the top of the control box 33
there is a short extension 39 to which is at-
tached a rubber tube 40 leading to a pressure re-
lief valve 41 mounted underneath the control
panel 23. This pressure relief valve has a stem
43 extending through the control panel to which
a knob 42 is attached. A rubber tube 46 leads
from the pressure relief valve 41 to a closed
tambour §5. The pressure relief valve 44 is used
to deflate the blood pressure bag when it is not
in use or when it is not desired to record the blood
pressure.

The pneumograph tube for recording respira-
tion is connected through a rubber tube 35a,
pipe 81, and rubber tube 81, to another pressure
relief valve 89 like valve 41. This valve also has
‘a control knob 88 and has a rubber tube 99 lead-
ing to an open tambour as shown in Fig, 9.
‘No inflating means is needed here as the ordi-
‘nary pneumograph tube operates on entrapped
air only. The pressure relief valve in the pneu-
‘mograph system is used to open the system when
it is not desired to make recordings.

The tambours connected to the two forearm
bags -12 and 13 and the pneumograph tube, a
‘total of three tambours, are of the open con-
struction, as shown on the left hand side of Fig.
2 and in Fig. 9. The tambowrs connected to the
thigh bag (1 and blood pressure bag, a total of
two tambours, are of the closed construction as
shown at the right hand side of Fig. 2 and in
Figs. 3 and 4. Thus there are five tambours in
‘all, three of the open type and each exactly like
the others, and two of the closed type and each
exactly like the other. :

-The three open tambours of the type shown at
A1 are mounted with their normally open end 48
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abutting against a vertical bracket 43, The end
of one of the rubber tubes 434 and S passes
through this bracket and communicates with the
interior of the tambour. The bracket 4% is
mounted on a rack bar 56 arranged with its lon-
gitudinal axis parallel with the longitudiral axis
of the tambour. The rack bar 50 is slidably held
by side guide 51 and engaged by a pinion 52.
The side guides 51 are mounted on the under-side
of the control panel 23, and the rack is held on
a bar 53 extending through the control panei.
At the top end of the rod is mounted a knob 54
by which the pinion may be turned. Thus hy
turning the knob 54 the rack 59 is moved, there-
by moving the tambour 47.

Each cf the enclosed tambours 55 is held
within a cylinder 56 having a plate closing one
end of the cylinder and attached to the bracket
49 (Fig. 3). This plate has a central opening 58
connected to one of the rubber tubes 44 and 43
leading to the thigh bag i{ or the blood pressure
bag. Each tambour 55 is mounted on the op-
posite open end of the cylinder 56 with the tam-
bour’s closed end 59 adjacent the cylinder plate.
The cylinder is also held at its clesed end on the
vertical bracket 49 that is attached to a rack bar
50. The rack is held in side guide &1, and is en-
gaged by a pinion 52 that can be turned DY means
of a rod 53 having a knob 54 on its oprosite end
and above the control panel 23.

As can be seen from the above description,
variations in air pressure within the various in-
flatable elastic bags serve to elongate and col-
lapse the various tambours. Each of the open
tamhbours 45 has this air pressure operating on
the inside of the tambour while each of the en-
closed tambours 55 has this air pressure op-
erating on its outside surface. The enclosed
tambours are intended to be used where rela-
tively great pressure will be exerted on its cor-
responding elastic bag. In the present apparatus
this occurs at the thigh bag (I, and in the blood
pressure hag.

Each tambour of the five tambours employed
has a rod 60 attached to its closed end 59 and
extending at right angles to this closed end. _ This
central rod 60 is operatively attached at its free
or outer end to a second rod 6! arranged sub-
stantially at right angles to the first rod 60.
The second rod 61 has a sharpened lower end 62
pressing against a jeweled bearing €3. The
jeweled bearing is mounted on the end of a
threaded rod 64 held in a right angled bracket
65. The portion of the bracket §5 that holds
the bearing 63 is arranged horizontally, while
the rest of the bracket is in vertical alignment
and is attached to the bottom of the control
panel 23. The top end of the bracket 65 ex-
tends through a hole 66 in the panel 23, and this
end has a second horizontal end 7, also holding
a jeweled bearing 68 on the under-side of a
threaded rod 69 extending through the hori-
zontal end 67. The rod 61 has g sharpened top
end 10 contacting the jeweled bearing 68. Thus
the rod 61 is held between the jeweled kearings
63 and 68 which are adjustable toward and away

‘from each other by their threaded mountings 64

and 69. .

The first rod 60 and second rod 61 are opera-
tively connected so that longitudinal movement in
rod 60 caused by expansion and contraction of
the tambour sets up rotational movement in the
second rod 61. In order to accomplish this there
is provided a linkage Ti rotatably attached to a
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-examined. Muscular movement in the right arm

of the subject is similarly recorded through the
arm bag (2, arm bag conduit 11, corresponding
tube 29, corresponding open valve 30, corre-
sponding tube 44 and tambour 47. As has been
previously explained, movement of the tambour
causes arcuate movement of the corresponding
stylus arm 82 and thus records on the strip of
paper 84. In a similar manner, muscular move-
ment of the left arm of the subject is recorded
by changing pressure on the arm bag 13, which
is also recorded on the moving paper 84.

The apparatus shown and described herein can
be used alone or in conjunction with galvanic
apparatus for recording skin changes. It can
also be used in the medical and insurance fields
-as the apparatus immediately detects any falsity
in the blood pressure results caused by muscular
movement in the limbs of the subject.

Having described my invention as related to o
one embodiment of the same, it is to be under-
stood that the invention is not limited by any
of the details of description unless otherwise
specified, but rather is to be construed broadly
within its spirit and scope, as set out in the ac- »
companying claims.

I claim:

1. Polygraph apparatus for recording bkodily
changes in a subject under observation compris-
ing means for recording muscular movement in
the arms and legs of the subject comprising an
inflatable elastic member to be held against the
large muscles on one forearm of the subject, a
second inflatable elastic member to be heid
against the large muscle on the other forearm,
a third inflatable member to be held against the
large muscles on the underside of the thighs of
the subject, and separate conduits from each in-
fiatable member leading to Separate tambours,
said tambours each having a stylus attached to
the closed end of said tambour and contacting a
movable recording sheet for recording movement
of the various muscles.

2. The apparatus of claim '1 wherein a mani-
fold is provided with branches interposed in each .
conduit, valve means between the manifold and
each branch for connecting and disconnecting
said branches from said conduits, and inflating
means attached tc the main portion of said mani-
fold for inflating said conduits and said inflata- 5
ble members through said valves.

3. The apparatus of claim 2 wherein mani-
fold is provided with branches interposed in each
conduit, valve means between the manifold and
each branch for connecting and disconnecting :
said branches from said conduits, inflating means
attached to the main portion of said manifold
for inflating said conduits and said infiatable
members through said valves, and a manometer
attached to the main portion of the manifold
for indicating air pressure within the manifold.

4. The apparatus of claim 2 wherein the tam-
bours on the arm conduits are of open construc-
tion with the conduit on each tambour communi-
cating with the interior of the tambour, and:
wherein the tambour on the thigh conduit is
enclosed in a cylinder closed at one end with the
conduit attached to this end and the other end
of the cylinder is closed by the open end of the
tambour.

5. The apparatus of claim 2 wherein the tam-
bours on the arm conduits are of open construc-
tion with the conduit on each tambour communi-
cating with the interior of the tambour, and
-wherein the tambour on the thigh conduit is en-: 75
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‘closed in a cylinder closed at one end with the
conduit attached to this end and the other end
-of the cylinder is closed by the open end of the
tambour, each .of said open tambours being
mounted on a rack extending parallel to the
longitudinal axis of the tambour and slidably
held in a bracket with the rack contacting a
pinion for positioning the tambour, and said cyl-
inder of the closed tambour is mounted on a
similar rack contacted by a similar pinion.

6. Polygraph apparatus for recording bodily
changes in a subject under observation compris-
ing a blood pressure conduit leading to a first
tambour, a respiration conduit leading to a
second tambour, an inflatable elastic member to
be held against the large muscle of the forearm
of the subject and a conduit leading to a third
tambour, a second inflatable elastic member to be
held against the large muscle of the other fore-
arm of the subject and a conduit leading to a
fourth tambour, a third inflatable elastic member
to be held against the large muscles on the under
side of the thighs of the subject toward the knees
and a conduit leading to a fifth tambour, and
means attached to each tambour for recording
variations in pressure within the conduits on a
singie recording sheet.

7. The apparatus of claim 6 wherein there is
provided a pressure relief valve in the respiration
conduit, a second pressure relief valve in the
biood pressure conduit, both said valves opening
to the atmosphere, means for inflating the blood
pressure conduit, and a manometer attached to
the blood pressure conduit for indicating air
pressure therein.

8. The apparatus of claim 6 wherein a mani-
fold is provided with a branch interposed in one
forearm conduit, a second branch interposed in
the other forearm conduit, a"third branch inter-
posed in the thigh conduit, separate valve means
in each branch for connecting and disconnecting
said branch from its conduit, inflating means at-
tached to the main portion of said manifold for
inflating the conduits, and a manometer attached
to the manifold for indicating air pressure
therein.

9. The apparatus of claim 6 wherein there is
provided a pressure relief valve in the respiration
conduit, a second pressure relief valve in the
blood pressure conduit, both said pressure relief
valves opening to the atmosphere, inflating
means attached to the blood pressure conduit,
& manometer for indicating air pressure therein,
2 manifold with a branch interposed in one fore-
arm conduit, a second branch interposed in the
other forearm conduit and a third branch inter-
posed in the thigh conduit, separate valve means
in each branch of the manifold for connecting
and disconnecting said branch from its conduit,
inflating means attached to the main portion of
the manifold, and a second manometer attached
to the manifold for indicating air pressure
therein.

10. The apparatus of claim 6 wherein the
tambours on the respiration conduit, one fore-

-arm conduit and the other forearm conduit are
each of open construction with the conduit on
each tambour communicating with the interfor
of the tambour at one end thereof and the re-
cording means is operatively attached to the op-

- posite end of the tambour, and wherein the
tambours on the blood pressure conduit and thigh
conduit are each enclosed in g cylinder closed at
one end with the conduit attached to this end
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third rod means rigidly held by the second rod
means substantially at right angles thereto, and
a marking stylus at the free end of the third rod
means, said linkage means comprising a short
link rigidly held substantially at right angles to
the second rod means at a point adjacent the
first rod means and a connecting link extending
from the first rod means to the short link rotat-
ably held by the first rod means and the short,
link.
JOHN E. REID.
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