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Patented Feb. 14, 1928.

UNITED STATES

- 1,659,393
PATENT OFFICE.

'FAIRLEIGI_-I 8. DICKINSON AND ANDREW W. FLEISCHER, OF RUTHERFORD, NEW JER-
SEY, ASSIGNORS TO BECTON, DICKINSON & CO., OF EAST RUTHERFORD, NEW JER-

SEY, A CORPORATION OF NEW JERSEY.

MANOMETER.

Application filed IMarch 2, 1925. Serial No. 12,508.

The invention relates to manometers of its locking position by means of a spring 27

that type commonly known as sphygmoma-
nometers, which are utilized for ascertaining
blood pressure and more particularly relates

5 to that class of such instruments in which a
fluid column is the indicating element; the
invention has for its object to provide a
manometer of simple construction and efli-
cient operation in which difficulties and ob-

1o jections inherent in existing instruments of
the class in question are obviated. Other
more specific objects will appear from the
description hereinafter and the features of
novelty will be pointed out in the claims.

15 In the accompanying drawings, which
illustrate an example of the invention with-
out defining its limits, Fig. 1 is a perspec-
tive view of the instrument as it appeats in
condition to be transported about; Fig. 2 is

29 a plan view; Fig. 8 is a longitudinal section
of the instrument taken lengthwise of Fig.
1; Fig. 4 is a plan view of the instrument in
its operative condition; Fig. 5 is a side ele-
vation of Fig. 4; Fig. 6 is a sectional view

25 on the line 6—6 of Fig. 4 looking in the di-
rection of the arrow; Fig. 7 is a fragmen-
tary section on the line 7—7 of Fig. 4; Fig
8 is u detail section of the upper end of the
fluid column tube; Fig. 9 is a detail frag-

4y - entary section of the case; Fig. 10 is a
fragmentary section of the fluid reservoir
and the adjacent end of the fluid column
tube; Fig. 11 is a rear elevation of Fig. 10;
Fig. 12 is a detail section on the line 12—19

35 of Fig. 105 Fig. 13 is a fragmentary section
illustrating the lock whereby the cover is
locked in position and Fig. 14 is a detail sec-
tion on theline 14—14 of Fig. 13.

Ag shown in the illustrated example, the

40 Mmanometer comprises a casing consisting of
a body 20 of suitable material and of general-
Iy rectangular shape and a cover consisting of
a main cover section 21 hinged to the body
at 22 and an auxiliary cover section 23

45 hinged to the main section 21 at 24, the two
cover sections 21 and 23 together constitut-
ing a complete cover adapted to fit upon and
close the body 20 as shown in Figs. 1 and 3.
A suitable lock may be provided for locking

50 the cover in its closed position, said lock
in the illustrated example comprising a lat-
erally movable button 25 and a pivoted
tongne 26 located upon the body 20, the
tongue being maintained in and returned to

and being arranged to engage a catch 28 car-
ried by the cover section 23. In the pre-
ferred arrangement, means are provided
whereby the auxiliary cover section 23 is au-
tomatically thrown to a partly open position
as indicated, for instance, by the dotted lines
a in Fig. 3, the moment the button 25 is ac-
tuated to release the tongue 26 from the
catch 28. TIn the illustrated example, the
means In question comprises plungers 29
carried by rods 80 and controlled by springs
31 which exert a tension tending to press the
plungers to their outermost positions as
shown in the drawings; the plungers are
mounted in the end of the cover section 21
In a position to be engaged by and pressed
mwardly against the tension of the springs
31 by the contiguous end of the cover sec-
tion 23. In other words, the plungers are
located at that point at which the cover sec-
tions 21 and 23 are hinged together by the
hinge 24, it being understood that  said
plungers may be located upon the cover sec-
tion 23 for engagement with the cover sec-
tion 21 if this should be preferred. In the
illustrated example, the hinge 24 is so lo-
cated or in other words, the cover is so di-
vided that the section 23, when folded back
upon the section 21 will have its free end
almost in contact with the surface upon
which the instrument is resting in its opera-
tive position as shown in Fig. 7, the purpose
of which will be more clearly pointed out
hercinafter. At that end of the cover sec-

“tion 21 which is hinged to the body 20, a

block 32 of suitable size and shape is secured
te the inside thereof for instance by means
of bracket plates 33 which preferably are
countersunk in the block 32 and are fastened
in place upon the cover section 21 by means
of screws or similar fastening devices 84. A
scale member 85 has its one end fixed to the
block 32 and projects away from the same as
shown in the drawings, said scale member
being recessed and grooved for the accom-
modation of a scale plate 36 having a scale
36%, suitable for the purpose for which the
instrument is intended, produced thereon.
The block 32 is hollowed out or recessed as
indicated at 37 for the accommodation of a
fluid reservoir 38 which may be constructed
in the form of a cylinder having its outer
end closed and its inner end frictionally fit-
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ted over the reduced collar 39 of a cylindri-
cal head 40 as shown in Fig. 10; in its pre-
fered form the fluid reservoir is made of
metal or other suitable material which is
not easily broken or injured, the reservoir
being preferably provided with a lining of
enamel or the like. In the illustrated exam-
ple, the head 40 is provided with an aperture
for the reception of the reduced neck 41 of a
fitting 42 located at the inner end of the
scale member 35 which as shown in Fig. 10
is recessed for the accommodation of said
fitting, the latter having an aperture for the
reception of the reduced neck 43 of a socket
member 44 recessed for the reception of one
end of the fluid column tube 45; as shown in
the drawings, the tube 45 extends length-
wise of the scale plate 86 in close parallel re-
lation thereto as shown in Figs. 6 and 7.
When the arrangement set forth is used, the
socket member 44 is further provided with
a channel 46 which communicates with a
passage 47 formed in the fitting 42, the pas-
sage 47 in turn communicating with a chan-
nel 48 located in the head 40 and leading to
the interior of the fluid reservoir 38. The
outer end of the tube 45 may be attached to
the scale member 35 by means of a clamping
member 49 and is provided with an exter-
nally screw threaded collar 50 fitted upon
said outer end, which may be reduced for
this purpose as shown in Fig. 8. A cap 51 is
screwed upon the sleeve 50 and serves to
clamp a cork washer 52, a porous disk 53
preferably made of kangaroo skin, sheep-
skin, or the like, and a screen 54 against the
sleeve 50, it being understood that the cap 51
is provided with a central air outlet 51* as
shown in Fig. 8. With this arrangement,
the outer end of the tube 45 is closed in a
manner to prevent the escape of any of the
fluid which constitutes the column in the
tube 45 but to permit the ready escape of air

. and to thereby prevent the formation of an

b
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air cushion in said tube as the column rises
therein. In addition to preventing the fluid,
which generally speaking is mercury, from.
spilling out of the tube 45, the described clo-
sure for the outer end thereof sfabilizes the
mercury column or its equivalent against
undue oscillations; this is essential in order
to obtain correct blood pressure readings,

particularly at the diastolic. An inlet noz--

zle 55 is mounted upon the block 32 and is
connected with the fluid reservoir 38 through
the medium of a passage 56 formed in the
head 40; the inlet nozzle 55 serves to permit
the admission of a pressure creating medium
into the interior of the fluid reservoir 38.
As shown in the drawings, the passage 56 of
the head 40 communicates with a tube 57
which may be screw threaded into said head
40 and at 1its free end is provided with a civ-
cular flange 58 and a disc 59 located in close
proximity to each other and forming a re-

1,659,303

duced exit passage 60 extending transversely
to the axis of the tube 57 and comprising a
trap which permits the admission of air to
the fluid reservoir 38 and prevents the escape
of the fluid ¢, such as mercury therefrom.
In the operative condition of the instrument,
the inlet nozzle 55 is connected with the cus-
tomary bladder and with the conventional
air bulb. Thus in the illustrated example, a
rubber tube 63 has its one end detachably con-
nected with said nozzle 55 and at its other
end is provided with a tapering nozzle 64
adapted to be fitted into the coupling 65 lo-

.cated at one end of a rubber tube 66 which

leads to the aforesaid bladder, the latter be-
ing contained in the well known bandage 67
aud heing connccted by means of a rubber
tube 68 with the inflating bladder 69 in the
conventional manner. A controlling, valve
70 for relieving the pressure at will 1s com-
bined with the bulb 69 in the customary man-
ner.

As shown in Fig. 4, the body 20 of the
casing may be provided interiorly with a
pair of parallel spaced ribs 71 extending
lengthwise of the bottom of the body in a
position to engage and form a rest for the
scale member 35 when the instrument is in
its inoperative position and folded inte the
case as shown in Figs. 1 and 3. In the space
between the ribs 71, a resilient member 72
is located so as to provide a resilient cushion
against which the tube 45 is adapted to rest
when the instrument is in its folded inopera-
tive condition. With this construction, the
scale plate 36 and the tube 45, both of which
are generally made of glass, are supported in
a manner to reduce the danger of breakage
from shocks and jars to a minimum. To
lock the parts in the upright position shown
in Figs. 5, 6, and. 7, a suitable brace 73 may
be included in the apparatug, said brace be-
ing pivotally connected at 74 with the cover
section 21 and being provided with a slot 75
adapted to ride over a headed pin 76 located
in the body 20. The brace 73 is so constrnet-
ed that it will automatically lock the cover
section 21 in its upright position, and to per-
mit a restoration of the parts to their normal
condition by exerting a pressure upon the
cover section 21 toward its closed position.

In the normal condition of the parts,
when the instrument is not in use, the cover
sections 21 and 23 are closed and locked
upon the body so that the scale member 35,
scale plate 36, and tube 45 together with
their associated parts, lie within the body
20 with the scale member 35 extending
lengthwise of and in engagement with the
ribs 71 and the tube 45 extending length-
wise of and in engagement with the cushion
72. DBecause of the fact that the cover com-
prises the section 21 and 23 connected with
each other by the hinge 24, it is possible to
swing the cover section 23 back upon the
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cover section 21 to the position indicated by
the dotted lines 6 in Fig. 3. The interior
of the body 20 at its forward end portion
may thus be rendered accessible even though
the scale member 35 and its connected parts
have been folded into the body 20. As a
result of this arrangement, the bandage 67,
rolled upon the customary bladder in the
manner indicated in Figs. 2 and 3, may be
plaoed upon the back of the scale member
35 within the aforesaid forward portion of
the body 20, the bulb 69 and the tubes 66
and 68, together with the tube 63, being
folded into the said body 20; in other words
the entire inflation system may be placed
within the case when not in use, as indicated
in Figs. 2 and 3. After this has been done,
the cover section 23 may be brought to its
closed position and locked therein, so that
the instrument in its inoperative condition
constitutes a self-contained apparatus, all
parts of which are contained in the casing
and completely enclosed by the body 20 and
the cover 21—23 thereof. When the cover
occupies its closed position, the plungers 29
being engaged by the inner end of the cover
section 23 will be pressed inwardly against
the tension of the springs 31 and held in
their innermost positions,

When it is desired to utilize the instru-
ment for its intended purposes, the button
25 is actuated to release the tongue 26 from
the catch 28: as soon as the release has been
brought about, the plungers 29 by the ac-
tion of their springs 31 will immediately and
automatically throw the cover section 23 to
the partly open position indicated by the
dotted lines @ in Fig. 3. This leaves the
saicl cover section in a position to be readily
handled with one hand by the physician or
other operator, who is thus free to use his
other hand for any other purpose necessary.
The setting up of the instrument to its op-
erative po<1hon may be completed with one

5 hand by swinging the cover qectlon 23 back

to the dotted line position b in Fig. 3, in
which said cover section is folded back over
and in surface engagement with the cover
section 21.. The latter may now be swung
on the hinge 22 to its upright posmon
shown in T]O‘ 5 and carries with it the
cover section 93 and also the block 32, scale
member 35, scale plate 86, tube 45, and their
associated elements, so that in this position
the scale member 35, scale 36, and tube 45,
project upwardly in a direction perpendicu-
lar to the body 20 of the casing. The cover
section 23 in the operative condition of the
instrument, as shown in Fig. 7, extends
downwardly in surface engagement with the
cover section 21 and has its lower free end
in close proximity to and almost in en-
gagement with the surface ¢ upon which the
instrument is resting.  The cover section
23 thus acts in the nature of a prop or

8

brace, whereby any tendency of the instru-
ment to tilt over in a backward direction
will be efficiently resisted. To complete the
setting up of the instrument for use, after
the bandage has been applied in the custom-
ary manuner, for instance, to the arm of a
person whose blood pressure is to be tested,
the nozzle 64 is connected with the coupling
65 of the hoss 66 and the instrument is ready
for use; the bladder within the bandage 67
may then be inflated by the action of the
bulb 69 in the customary way and other
necessary operations performed in the usual
manner. As this inflation of the bladder
takes place, air will pass through the tube
63 and the inlet nozzle 55 and passage 56
into the tube 57 and will flow from the lat-
ter through the passage 60 between the
flange 58 and the disc 59 into the interior
of the fluid reservoir 38 and there becomes
effective upon the mercury or other fluid d
which accordingly rises in the tube 45 in
the form of a fluid column wherebv the
indicating upon the scale 36 is accomplished.
It will be noted that the scale plate 36
is slidably mounted in the grooves of the
scale member 85 with its inner end in posi-
tive engagement with a rigid fixed shoulder
¢ forming part of said scale member 36 at
the inner ends of its grooves as shown in
Fig. 10. With this auanoement a blank
seale plate 86 may be placed in ])051t10n in
the grooves of the member 85 and behind the
tube 45 with which it is intended to be used.
The blank plate 86 may then be marked in
predetermined manner in accordance with
various known positions assumed by the
fluid or mercury column in the tube 45 and
then removed from the member 35. After
its removal, the aforesaid marks may be used
as guides in the production of the scale 36*
on the plate 36; because of the fact that the
latter, at this stage is capable of Dleing
handled as an 1ndepondent unit, the pr oduc-
tion of the scale 36* may b2 conveniently
and very accurately carried out and is re-
duced to a comparatively simple operation.
After the scale 36* has been completed. the
plate 36 is replaced in the grooves of the
member 35 with its inner end again in en-
gagement with the shoulder ¢, as the latter
bears a definite fixed relation to the tube
45, this simple operation accurately and
positively positions the scale plate 36 cor-
rectly in the instrument without the need
for any adjustments of any kind. With the
described arrangement, each scale plate may
be easily gradu‘t‘ted and etched to positively
conform to the particular tube for which the
scale is intended and with which it accu-
rately cooperates. In the preferred form,
the scale plate 36 and the tube 45 are con-
structed to have the same co-efficient of ex-
pansion and contraction so that the accuracy
of the instrument is constant at all times,
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By making the fluid reservoir and its
associated elements of metal or other mate-
rial not easily broken or damaged, the dura-
bility of the instrument is increased and the
necessity for extreme care in the handling
thereof is avoided.

'The manometer is extremely simple in con-
struction and is easily manipulated to and
from an operative position and in its oper-
ative position maintains the fluid column
tube with its associated scale plate and scale
member in an upright position in which the
parts arve positively fixed against uninten-
tional tilting without requiring the assist-
ance of the operator to maintain them in
such position. The manometer is adapted
for any use for which such an instrument is
generally intended and obviates disadvan-
tages and objections which up to the present
time have been inherent in existing appa-
ratus of the indicated class.

Various changes in the specific form shown
and described may be made within the scope
of the claims without departing from the
spirit of my invention.

Some of the features not claimed herein
but shown in detail in the drawings and de-
scribed in the specification in compliance
with the requirement that the best mode in
which the applicants have contemplated
applying their invention be set forth, are the
subject matter of a co-pending application,
Serial No. 56,428, filed by Fairleigh S. Dick-
incon on September 15, 1925,

We claim: :

1. A manometer of the kind described
comprising a casing having a body, a main
cover section hinged to said body and mov-
able to an upright position relatively there-
to, manometer instrumentalities mounted
upon said main cover section and movable
therewith to an upright position and an
auxiliary cover section hinged to said main
cover section and forming therewith the
complete cover for the casing body, said
auxiliary cover section being free from sald
manometer Instrumentalities and folding

- downwardly rvelatively thereto and to the

50

6n

main cover section in the upright position of
the latter to constitute a prop to prevent
tilting over of the manometer.

2. A manometer of the kind described
comprising a casing having a body, a nrain
cover scction hinged to said body and mov-
able to an upright position relatively there-
to, nanometer instrumentalities mounted
upon said main cover section and movable
therewith to an upright position and an
auxiliary cover section hinged to said main
cover section and forming therewith the
complete cover for the casing body, said
auxiliary cover section being of greater
major length than the main cover section
and folding downwardly relatively to the
latter in the upright position of said main

1,659,393

cover section into close proximity to the sur-
face on which the instrument is resting and
thereby forming a prop to prevent tilting
over of said instrument.

3. A manometer of the kind described 7

comprising a casing having a body, a main
cover section hinged to said body and mov-
able to an upright position relatively there-
to, a block fixed upon said main cover sec-
tion and provided with a recess, a fluid reser-
voir fitted in the recess of said block, a scale
carried by said block, a tube mounted in
operative relation to said scale in fixed rela-
t:on to said block, said tube being connected
with said reservoir, an inlet nozzle carried
by said block and communicating with said
reservoir for the admission thereto of a pres-
sure creating medium and an auxiliary cover
section hinged to said main cover section and
forming therewith the complete cover for
said body, said auxiliary cover section heing
of greater major length than the main cover
section and folding downwardly relatively
to the latter in the upright position of said
main cover section into close proximity to
the surface on which the instrument is rest-
ing and thereby forming a prop to prevent
tilting over of said instrument.

4. In a manometer of the kind described,
the combination of a casing having a body,
a main cover section hinged to said body and
movable to an upright position relatively
thereto, a fluld reservoir mounted upon said
main cover section near the hinged end there-
of, a scale plate fixed upon said chamber and
projecting therefrom, a fluid-column tube
connected with said chamber and extending
lengthwise of said scale plate, the latter
and said tube being movable, with said main
cover section to an upright position, an inlet
for admitting a pressure creating medinm to
said chamber to cause the fluid column to
rige in said tube, and an auxiliary cover see-
tion hinged to the main cover section and
of greater major length than the latter, said
auxiliary cover section- being foldable back-
ward over the same into surface contact
therewith to constitute a prop in the upright
position of the main cover section and its
associated elements whereby tilting over of
the instrument is resisted, said cover sec-
tions together constituting a complete cover
for the casing body.

5. In a manometer of the kind described,
the combination of a casing having a body,
a member hinged thereto and movable to an
upright position relatively to said body, a
fluid recervoir mounted upon caid member,
a fluid-column tube connected with said res-
ervoir and movable with said member, to
an upright position and lying within the
casing body in the normal position of the
member, an inlet for admitting a pressure
creating medium into said reservoir and a

resilient cushion extending lengthwise of
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said casing in registry and engagement with
said tube throughout the major portion of
its length when the tube is in said casing.
6. In a manometer of the kind described,
the combination of a casing having a body,
a cover hinged thereto and movable to an
upright position relatively to said body, a
fluid reservoir mounted upon said cover,
near the hinged end thereof, a scale member
movable with said reservoir and cover, a
tube connected with said reservoir and ex-
tending lengthwise of said scale member, the
latter and said tube being movable, with said

cover, to an upright position, said scale mem-

ber and tube lying within said casing body in
the closed position of said cover, an inlet
for admitting a pressure creating medium to
said reservoir, and a pair of spaced parallel
ribs extending lengthwise of the bottom of
said casing body and engaging said scale
member throughout the major portion of its
length to provide rests for said scale member
in the closed position of the cover, said tube
lying in the space beiween said ribs when
said cover is closed. ‘

7. In a manometer of the kind described,
the combination of a casing having a body,
a cover hinged. theretc and movable to an
upright position relatively to said body, a
fluid reservoir mounted upon said cover, near
the hinged end thereof, a scale member mov-
able with said reservoir and cover, a tube
connected with said reservoir and extending
lengthwise of said scale member, the latter
and said tube being movable, with said
cover, to an upright position, said scale
member and tube lying within said casing
body in the closed position of said cover, an
inlet for admitting a pressure creating medi-
um to said reservoir, a pair of spaced paral-
lel ribs extending lengthwise of said casing
body and engaging said scale member
throunghout the major portion of its length
to provide rests for said scale member in the
closed position of the cover, and a resilient
member extending lengthwise of said casing
body between sald ribs and providing 2
yielding cushion in surface engagement with
said tube when said cover is closed.

8. In a manometer of the kind described,
a fluid reservoir for mercury and the like,
a tube connected with said reservoir, an in-
let nozzle connected with said reservoir for
admitting a pressure creating medium
thereto whereby said mercury or the like is
forced lengthwise of said tube in the form
of an indicating column, a scale in operative
relation to said column, a disk of animal
skin at the outer end of said tube for pre-
venting the spilling of mercury without ar-
regbing the escape of air therefrom, a foram-
inous disk in surface engagement with said
disk of skin and an apertured cap connected
with said tube for fixing said disks in place
theveow.

8

9. In a manometer of the kind described,
a fluid reservoir for mercury and the like,
a tube connected with said reservoir, an inlet
nozzle connected with said reservoir for ad-
mitting a pressure creating medium thereto
whereby said mercury or the like is forced
lengthwise of said tube in the form of an in-
dicating column, a scale in operative rela-
tion to said column, a disk of animal skin at
the outer end of said tube for preventing
the spilling of mercury without arresting
the escape of air therefrom, a foraminous
disk in surface engagement with the outer
surface of said disk of skin, a cork washer
in surface engagement with the inner sur-
face thereof and an apertured cap connect-
ed with said tube for clamping said disks
and washer in place thereon.

10. In a manometer of the kind described,
a casing comprising a body, a cover hinged
thereto, a block fixed upon said cover and
provided with a recess, a fluid reservoir fit-
ted in the recess of said block, a scale mem-
ber mounted upon said block and provided
with longitudinal grooves and with a fixed
shoulder at the inner ends thereof, a tube
extending lengthwise of said scale member
and combined therewith in fixed relation to
said shoulder, and a scale plate slidably
mounted in said grooves and having its one
end in engagement with said shoulder
whereby said scale plate 1s automatically po-
sitioned in proper operative relation to said
tube, )

11. In a manometer of the kind described,
& casing comprising a body, a main cover
section hinged thereto, and meovable to an
upright position on sald body, an auxiliary
cover section hinged to said main cover sec-
tion and foldable backward upon the same
to comstitute a prop for the instrument in
the upright position of said main cover sec-
tion, a block fixed upon said main cover sec-
tion and provided with a recess, a scale
member mounted upon said block and pro-
vided with longitudinal grooves and with a
fixed shoulder at the inner ends thereof, a
tube extending lengthwise of said scale
member and combined therewith in fixed re-
lation to said shoulder, and a scale plate
slidably mounted in said grooves and hav-
ing its one end in engagement with said
shoulder whereby said scale plate is auto-
matically positioned in proper operative re-
lation to said tube.

12. In a2 manometer of the kind described,
the combination of an elongated casing hav-
ing a body, a main cover section hinged to
one end oi said body, manometer instrumen-
talities mounted upon said main cover sec-
tion and movable therewith, an auxiliary
cover section hinged to said main cover ser-
tion and forming therewith the complets
cover for the casing body, a latch securing
seid cover in closed position, said cover sse-
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tions having abutting end edges at their
hinged connection, and spring-pressed plung-
crs mounted in the abutting end edge of
one of said cover sections and engaging the
abutting end cdge of the other cover section
whereby said plungers are placed under ten-
sion when the complete cover is closed and

‘the auxiliary cover section is automatically

thrown to a partly open position when said
latch is released. '

13. In a manometer of the kind described,
the combination of a casing having a body,
a cover section hinged to said body, a reser-

1,659,393

voir for mercury or the like carried by said
cover section, said reservoir being formed of
enameled metal, a transparent tube, means
connected with said reservoir for admitting
a pressure-creating medium thereto whereby
said mercury or the like is forced length-
wise of said tube in the form of an indicat-
ing column, and a scale in operative rela-
tion to said column.
In testimony whereof we have hereunto
set our hands.
FAIRLEIGH S. DICKINSON.
ANDREW W. FLEISCHER.
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