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. This invention relates to a remote pressure
transmission system that provides for the in-
creased accuracy and sensitivity in operation by
fluig means of various types of aircraft indicating
and control devices. In particular, tHe system of
my invention relates to the operation of such in-
struments from a capillary fluid line that may be

_ of considerable length, and in which the fluid is
- substantially unaffected by wide variations of
" pressure and temperature to which it may be sub-
* jected, in cooperation with my novel fluid pres-
sure transmission cell. The pressure transfer cell
of my invention serves as & combination condi-
tion responsive device and hydraulic motor means
for controlling the instrument actuating fluid. .
Prior to my invention the widespread practice

for the operation of.gasoline and oil pressure in--

struments located in the control rooms of air-
craft was by direct connection of the instruments
with the gasoline and oil lines.. The gasoline and
- oil lines were of relatively small diameter with
the finid therein subject to more or less variation
- in viscosity and other characteristics when sub-

jected to wide changes in temperature and pres-

sure conditions of the line. It is apparent that

by this system it was necessary to run lines con- -

veying inflammable gasoline and oil or.other fluids
to the control room and thus create a potential
fire hazard, and also that frequent checking and
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‘a novel pressure transfer cell employing a dia-

phragm therein for the direct transmission of
gasoline, oil or other fluid pressure from the dig-
phragm through an extremely sensitive fluid

_which I enclose in a capillary hydraulic. line to

afford rapid, accurate and sensitive operation of
an instrument, since the capillary line may be of

‘considerable length and exposed to widely vary-

ing external conditions.

"It is another object of my invention to provide -
important safety features in the operation of air-
craft gage and control devices by msking pos-
sible their separation from and, if desired, re-
mote Iocation with respect to lines conveying the
gasoline, oil or other inflammable fluid.. In ac-
cordance with my invention the pressure transfer
cell together with the gasoline or oil line are lo-

" cated in one zone and separated by a fire resistant
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wall from the gage or control devices which are
located in a second zone. A further safety fea-
ture of the system of my invention ig the provi-
sion of a diaphragm means in the pressure trans-
fer cell for preventing the entrance of the gaso-
line, oil, or other fluid to.the hydraulic op€rating
line and to the gage and control devices oper-
ated thereby even upon failure of operation of
the hydraulic line or of the devices. For example,

-the hydraulic line as employed with aircraft may

cleaning of the instruments and lines was neces- ' 3°

sarily required, due to their not forming a hy-.

draulic system_cl‘ﬁ_sed against entry of extraneous .

_matter. - . ]

It is an object of my invention to provide a
safety system in whieh my novel pressure trans-
* fer cell is employed as a condition responsive de-
" vice in close association with a relatively short
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gasoline or oil fluid pressure line of relatively -

large diameter. This is advantageous because
gasoline, oil or other fluid in-a line of relatively
short length is not substantially affected by ex-
ternal temperature. conditions and also because
_the line may be of such relatively large diameter
", as to require little if any cleaning in order to in-
sure proper aperation of the system.: The cell of

-'my invention cooperates with a line containing.

a separate instrument actiiating fluid and pro-
. vides for the automatic compensation of the sys-
tem for external variations in temperature, for
-separating the instriment actuating fluid from

40

be of the considerable length required to extend
from the engine through ‘a zone associated with,
a portion of the wing in which the engine may be
located and to devices located on a panel in the
conitrol room. The devices and the hydraulic line
in particular may be subjected to widely varying
vibration and temperature conditions. However,
upon breakage or failure of the hydraulic line or
devices my system, unlike previous systems in’
widespread use, will operate to prevent the gaso-
line, oil, or other fluid to which the pressure
transfer cell responds from escaping to create a
potential fire hazard in various parts of the air-
craft. . . :

A furtlier object of my invention is the provi-.

. sion of a new and novel pressure transfer cell

45.
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the inflammable gasoline and oil, and also for

transmitting pressure of the gasoline, oil, or other
- fluid to the actuating fluid for the operation of
". the instrument. : '

Another object of my invention is to provide

b
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unit. The cell unit provides for two fluid cham-
bers separated by. a diaphragm and to a first of
the two chambers a relatively large line may be
connected for the admission thereto of a fluid of
variable pressure. This fluid may consist of gaso~
line or oil which directly actuates the diaphragm
in. accordance with variation in the pressure of

the fluid: -or an intermediary fluid may be em- " '

ployed which may be varied in response to tem-
perature or other conditions. The cell unit is
employed as a mqtor for the hydraulic transmis-
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sion of pressure variations in the first chamber
to a fluid in the second chamber thereof. The
second chamber has both means for initially ad-
mitting a fluid thereto ang means affording a
connection between the cell and the line or reser-
voir for the normal operation of the instrument
or instruments connected to the line or reservoir.
The volume of the fluid in the second chamber
and the size of the diaphragm are such as to au-
- tomatically compensate for external changes in
temperature and pressiire throughout the system.
In the operation of the system of my invention,

the actuating fluid in the second chamber ang in.

the line associated therewith is preferably ad-
justed initially to a pressure value of one atmos-
phere.

A still further object of the invention is to pro-
vide means in the pressure transfer cell to re-
strict and limit any rapid and large surges in the
flow of the fluld when the system is in actual
operation. The prevention of large and rapid
surges in fluid flow serves, for example, to pre-
vent injury to the diaphragm should a leak or
break in the system occur which might other-
wise result in the application of a suddenly ap-
plied force of a magnitude sufficient to injure
the diaphragm.

One object of my invention is the provision of
a system in which fluid operated instruments, in-
cluding gages and control devices, may be ac-
curately and rapidly actuated in response to re-
motely located condition responsive means and
in which the interval between inspections of the
system required for checking, overhauling, clean-
ing and refilling of the elements is greatly length-
ened. ‘A further object of my invention is the
provision of g method for the rapid, accurate and
advantageous checking, cleaning and refilling of
a hydraulic system, compared to the methods re-
quired in connection with other known systems.

A particular object of my invention is the pro-
vision of a method for rapidly checking, clean-
ing and refilling the line and transfer cell ele-
ments of my system by making possible the in-
troduction of the hydraulic fluid to the pressure
transfer cell under high pressure for distribution
throughout the system and by providing for the
draining of the fluid at high pressures from the
system until the flow of draining fluid is free
of entrapped air to thus indicate that the remain-
ing fluid is in condition for the proper opera-
tion of the system, when the supply of fluid under
pressure may be discontinued, permitting the
fluid in the system to attain atmospheric pressure
conditions. -

A more detailed object of my invention is the
provision in one chamber of my pressure trans-
fer cell unit of a diaphragm backing plate which
is movable therein and employed to support the
diaphragm without deflection by fluid pressure
when the hydraulic fluid is initially introduced
to the cell and system under relatively high pres-

sures, the other chamber being unaffected, and

also -to ensure. that the proper quantity of air
free fluid is retained in the system for the proper
operstion of the instruments upon completing the
cleaning and filling operation for the cell and
system.

Further objects and advantages of the inven-
tion will-appear from the following detailed de-
scription and from the illustrations of one em-
bodiment thereof in which:

- Figure 1 is a diagrammatic view partly in sec-
tion of my system as employed in normal opera-
tion.
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Figure 2 is a diagrammatic view partly in sec-
tion of my system during a portion of the check-
ing and filling operations, and

Pigure 3 is a diagrammatic view partly in sec-
tion of a modification of the pressure transfer
cell unit employed in my system.

The system is first described below when as-
sembled for normal operation as illustrated in
Figure 1. The engine fuel, or oil line, 10 is
threadedly connected to a manually operated
valve member {1 and this member is threadedly
attached to the pressure transfer cell unit gen-
erally indicated at 12 by a direct connection 13
with the fluid pressure chamber {4, The pres-
sure chamber 4 is defined by a diaphragm 15
and the pressure transfer cell casing member (8.

A diaphragm backing plate member 20 is sup-
ported for movement in the chamber 14. A lock-
ing screw member 21 is supported in the housing
16 and the head portion is secured in a flanged

‘recess formed in the follower member 22 upon

which is supported the diaphragm backing plate
20. A gasket 23 is mounted on the screw mem-
ber 2{ and secured to the flanged follower mem-
ber 22. In the normal operation of the system
the diaphragm backing plate 20 is in the dia-
phragm non-supporting position to which it is
locked by the screw member 21 and the lock
nut 24. The diaphragm backing member 20 is
employed in a manner which is described be-
low.

A threaded passageway 29 is provided in the
lower portion of the cell casing member 16 and
this passageway is adapted to receive a fluid
pressure actuated switch 30. Also, the fluid
pressure line 10 is adapted to have connected
therein g T-shaped coupling member 31 for con-
necting the line 10 with a fluid differential pres-
sure actuated switch 32. The differential pres-
sure switch 32 is threadedly connected to the

-fluid line at 33 and also to a supercharger or

" other source of fiuid pressure by a threaded con-

60

65

70

7%

nection with the line 34. The fluid pressure
actuated switches may be employed to control
separate signal and control devices and are pref-
erably of the type disclosed in my copending ap-
plication Serigl No. 437,863, filed April 6, 1942.
However, in the event that it is not desired to
employ pressure 'switches 30 and 32, these mem-
bers may be omitted and plug members may be
substituted therefor in the transfer ceii and in
the line.

The cell dlaphragm {5 and the cell casing
member 40 defines a second chamber 4{. Cham-

“ber 14 is somewhat larger than chamber 41 where

they respectively contact diaphragm 15, so that
a ledge 48 is formed by a portion of the wall of
chamber 41. On actuation of locking screw 21
the backing plate 20 seats firmly against and is
aligned with the ledee 48 through diaphragm |5,
and accordingly diaphragm 15 has an unyield-
ing support over its whole area. The casing mem-
ber 40 has a series of passages 42 formed there-
in to provide for communication between a
threaded passage member 43 formed in the cas-
ing member 40 and the cell chamber 4. A check
valve consisting of an orifice plate and valve
seat member 44, a ball valve member 45, and a
spring valve biasing member 46 is contained in
the passageway 43.  The check valve serves to

" permit a flow of fluid through the passage 43

to the chamber 41 and to prevent the escape of
fluid therefrom, as hereinafter set forth, but in -
the normal operation of the system a threaded
plug member 47 is mounted in the passageway
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43. A series of orifices 50 are formed in the cas-
ing 40 and these orifices provide for communica-
tion between the threaded casing passageway 51
and the chamber 4&1..
The pressure transfer ‘cell unit is closely associ-
ated with the aircraft engine or other fluid source
- to which the line 0 extends and this line 10 is
of preferably short length and relatively large
diameter,
mounted in any obvious manner. However, X
have indicated in dotted lines a fire wall 55 of the
engine compartment and this is employed to
separate the pressure transfer cell and the source
of fluid ‘pressure for the actuation of the cell
from the remaining portion of the system. The
pressure transfer cell is preferably mounted up-
on the fire wall 55. A threaded plug member 60
and the associated members 82 and 63 are em-
ployed for connecting a capillary line 64 through
the fire wall 55 and with the threaded passage-
way 5( of the pressure transfer cell.
The capillary line 64 may be of ‘considerable
length, such for example as required to extend
. from wing mounted aircraft motors and through

the wings of the aircraft to the control cabin for -
coopération with a panel mounted indicating or-

control instrument 78. The line 64 is connected
at one end by a plug 6% having the mounting
members 66 and 61 associated therewith to a
main plug member 68 for cooperation with a
passageway 69 extending therethrough. The -
main plug member §8 has assomgted therewith a
. second threaded passageway 12 which also com-

The pressure transfer cell may be

10

3
phragm. The elastic diaphragni is of. sufficient

size and strength to continue in operation for the
purpose of preventing the ignitable gasoline, oil

-or other fluid from gaining access to the cham-

ber 4 and the associated portions of the system.

The novel method of cleaning, checking and
filling the elements of my system is illustrated in
Figure 2 ‘and similar reference characters have
been applied to parts of the system corresponding

_to similar parts employed in the normal opera-

tion thereof-as illustrated in Figure 1. Also, in

Figure 2, the switch devices 30 and 32 have been
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municates with the passageway 68 and .a branch -

plug. member 13 is mounted in this threaded
branch passageway. The main plug 68°is associ-
ated directly with the instrument 70 and the

plug passageway .89 cooperates with a passage-’

way 74 in the instrument.
A fluid is employed in the chamber 41 of the

=5

8

pressure transfer cell and in the capillary line

84 for the operation of the instrument 10 which

will accurately and rapidly actuate the instiu-.

ment in accordance with the varying pressure
transmitted by diaphragm (5 of the pressure
transfer cell. This fluid is preferably of a type

. branch plug 13 1llustrated in Figure 1 of the -

45

that is substantially unaffected by the relatively

- great external variations in temperature to which .-

the elements of my system may be subjected, that
is non-inflammable, that will not .corrode the
line and that will not cause clogging of the sys-

50

tem throughout the wide range of temperature -

to which it is subjected. Fluids having desired
operating characteristics and which I prefer for
use in- my system are “Stamsol” or “Stoddard
Solvent.”

In the operation of my system the pressure

from the fluid fuel or oil admifted to the cham- -

ber 14 of the pressure transfer cell is transmit-

ted by the diaphragm 15 which is of relatively .
thin and highly elastic material to the hydrauli¢

fluid in the chamber 41 and the capillary line
84 for the sensitive and accurate -operation of
the instrument 70. The orifices 50 of the pres-
sure transfer cell are sufficiently numerous to
cause no appreciable effect on the normal flow of

fluid between the pressure transfer cell and the.

capillary line 64. Should a failure occur in the
operation of my-system of a type which, for ex-
ample, might involve a leak or break in the capil-
lary line the hydraulic fluid would be permitted
to escape from the chamber 41 of the pressure
- transfer cell. The orifices §0, however. serve to

60
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omitted from the system and a plug member 80
inserted in the préssure transfer cell passageway

.29 has been substituted for the switch 30.

“In filling the system with the hydraulic fluid I
employ a manually operated air pump and fluid
reservoir member 81. The member 81 consists
of a chamber 82 containing fluid 83 and a cover
member 84. The manually opérated pump con-
sists of the cylinder 85 confaining the plunger
which is operated by-the rod and handle 86. The
cylinder has a pipe extension member 87 for ad- -
mitting air pressure from the pump to the upper

surface of the fluid in the reservoir 82. Upon op-
eration of the pump a pressure is accordingly
exerted upon the upper surface of the fluid and
this. serves to force the fluid through the outlet
pipe 88 which extends to the lower portion of the
reservoir., A gage member 90 is provided on the

‘cover member 84 for indicating the pressure ap-
- plied to the fluid and a hand operated valve 91

is associated with the fluid outlet pipe 88 to con-
trol the flow therefrom. The valve member is
connected by & tube 92 and the associated mem-
bers 93 and 94 to‘the passageway 471 of the pres-
sure transfercell. = - ~

A fluid drain container 91 and a drain pipe 98
are associated with a plug.99 and this plug is
inserted in the main plug 68 for connection with
the passageway 12, being substituted for the

drawings.

In Figure 2 I have illustrated the system asitis.
being prepared for the draining, cleaning and
filling operations. The. diaphragm- backing plate
member is illustrated in the non diaphragm sup-
porting position. However, at this time this plate
is threadedly operated to a position in which it
supports the diaphragm 15 against movement by -
the fluid and in a neutral position. In cleaning
and filling the system the pump 85 is operated
until a pressure of preferably between 25 and 50
pounds per square inch is exerted upon the sur-
face of the fluid in the reservoir 82, The valve 94
is then adjusted to permit the fluid to flow. from -
the outlet pipe 88 to the line-92 and the passage-
way 41 of the pressure transfer cell. The check
valve 45 in the pressure transfer cell passageway
perm1ts this fluid to flow through the orifices 42
for admission to the cell chamber 4I. The hy-
draulic fluid under pressure flows through the
orifices 59 and the passageway 61 of the pressure
transfer cell to the capillary line 64, and the main
plug 68. The fluid under pressure .is permitted
to flow trourihr the system and to drain there--

- from by flowing through the plug member 99 and

70

‘prevent the escape of fluid in a rapid and large - -

surging movement that might damage the dia-

%

the line 98 to t™e fluid drain container 97. The
flow of fluid under pressure insures that the var-
icus lines and-passageways of the system are in a

‘non-clogged and cdlean condition. The flow of

fluid is permitted to continue until the fluid
drained from the system is free of bubbles to thus
jndicate that the fluid in the system is free from
the presefice of air. When the system has been
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thus ehecked and filled, the manuslly operated
valve 91 of thé fluid reservoir is closed and the
flow of fluid to the system is discontinued. The
fluid is permitted to escape by continuing the
draining operation until the pressure of the fluid
_ remaining in the system has decreased to a de-
sired value. The draining of the fluid in this
manner is preferably continued until the pres-
sure of the fluid in the system has decreased to
the atmospheric pressure value. Following the
filling of the system with fluid, for installation or
for checking purposes, the system is connected
for assembly as shown in Pigure 1 to provide for
normal operation. i

Subsequent to performing the filling operation
for the system, it-is apparent that the diaphragm
backing plate 20 is again withdrawn from the dia-

2,369,707

sures occurring in the chambers 114 and 14f. In
this position the end portion of the backing plate

- disc member 120 is supported against the cover

10

phragm and locked in a position having the -

gasket member 23 in engagement with the cas-
ing member 16 -of the pressure transfer cell. This
diaphragm backing plate 20 is employed to sup-
port the diaphragm in a non-deflected position
‘not only when the system is being filled with the
hydraulic fluid but also when it is desired to dis-
continue operation of the system, for example,
upon disconnecting the pressure transfer cell

~from the fuel or other lines or when the valve 1
js turned to the closed position.

In Figure 3 I have illustrated a modification and
preferred embodiment of my fluid pressure trans-
fer cell unit. In this embodiment the pressure
transfer cell unit consists of a first casing mem-
ber 116 and a second casing member 140. The
diaphragm (15 is supported between the casing

members and the casing members are securely

bolted or clamped together in any well known
manner. The casing member (16 is so shaped
that together with the diaphragm (15 it forms

a chamter 114." Also, the casing member (40 is-

so shaped that together with the diaphragm (15 it
forms the chamber i4f. A threaded passageway
113 is formed in one end of the casing member
“ 116 to provide for connecting the pressure trans-
fer cell with the fluid fuel line or with a de-
sired line containing fluid of variable fluid pres-
sure. The threaded passageway {29 is also pro-
vided in the casing member 116 for the purpose
of connecting either a fluid pressure actuated
switch or a plug member thereto. The casing
member {40 has formed therein a threaded pas-
sageway 151 and the orifices 150 which communi-
cate with the passageway 151 and with the cham-
per (81. A threaded passageway 153 is also
formed in the.casing member 140 together with
the orifices 142 extending between the passageway
{43 and the chamber 141. The passageway (43
containg a check valve consisting.of & valve seat
144, 3 ball valve 145 and a Vvalve biasing spring
146, o ’

It will be apparent that the above described
parts of the preferred embodiment of my pressure
transfer cell correspond to similar parts and func-
tion in a similar manner to the transfer cell il-
lustrated and described in connection with Fig-
ures 1 and 2 of the drawings. A somewhat elastic
and relatively thick diaphragm {15 of the cell.unit
" is not supported in a relatively taut manner by
the casing members but is of a size having a
somewhat greater cross-sectional area than the
maximum cross-section area of chambers {14 or
(8(. The cell unit of Figure 3 is illustrated with
the backing plate member {20 locked in the posi-
tion in which it supports the diaphragm 15 in a
neutral position and serves to prevent deflection
of the diaphragm as a result of variable pres-
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member 140. The backing plate is accordingly il-
lustrated in the position to which it would be
locked for supporting the diaphragm during the -
time when the hydraulic fluid fill is being added
to the system for checking and installation pur-
poses. ’ .

The backing plate member {20 is supported
upon a threaded plunger member (21 and a gas-
ket member 123 is also secured to this plunger
member. In my preferred embodiment, the
plunger member contains means for readily and
automatically locking  the plunger member in
both the diaphragm-supporti_ng position -and in
the diaphragm operating position. For this pur-
pose a first sleeve plug member 200 is supported
in the casing member {16. The sleeve member
200 in turn supports a second sleeve member 201
which has formed internally. therein a -double
cam surface consisting of a slot 202 and a helical
shaped end portion 203, as illustrated by the dot-
ted lines. A pin member 204 mounted upon the
plunger member {21 cooperates with the cam sur--
faces formed in the sleeve member 204 and as
illustrated is in engagement with the cam‘end
surface 203 for locking and retaining the plunger
member in the position in which the backing
plate 120 supports the diaphragm. The thread-
ed plunger member (21 carries thereon a washer
215, a lock washer 216, a nut 217 and the manual
operating knob 218 having knurled or milled .
edges. . _ '

To place the cell unit in readiness for opera-
tion the diaphragm backing plate member (20 is
withdrawn from the diaphragm supporting posi-
tion by rotating the plunger 121 o remove pin
204 from the helical end portion of the cam sur-
face 203 followed by the outward movement of

‘the plunger to withdraw the pin from the cam

slot 202 for support on the outer end of the cam
sleeve member 261. The head of the plunger 121
is thus positioned in the recess formed in casing
member 116 and the gasket 123 is placed in firm:
contact with the gasket seating portion 205 of the
casing 116, The washer 215 and the lock washer

. 216 together with the nut member 217 are then
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positioned on the threaded plunger to securely
lock the washer 215 against the end surface of
the plug and sleeve member 200.

It will be noted that in each of the modifica-
tiohs of the pressure transfer cell the position-
ing of the'diaphragm is varied in accordance with
the varying fluid pressures. The diaphragm' is
sufficiently elastic or preferably of sufficient size
in addition to being relatively elastic that the
positions assumed by it in fransmitting the fuel
or other pressure to the hydraulic fluid through-’
out the entire operating range of the instrument
will not require the application of an appreciable
force in providing for the positioning and pos--
sible stretching of the elastic-diaphragm. Ac-
cordingly, the diaphragm is either sufficiently
elastic or of sufficient size that it does not of it-
self exert a force in opposition to the pressures
exerted thereon by the fuel and hydraulic fluids.
The diaphragm is also of sufficient size and-
strength that should a break or leak occur in the
hydraulic line the diaphragm is capable of as-
suming a position in which it is supported by the
casing member without rupture and undue.
stretching. Thus, should a leak or break, de-
velop in the hydraulic lirie it. would result in the
diaphragm being-more or less suddenly subjected
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viding abutment means for said backing means

{o the pressure of the fuel line without being op-
posed by pressure of fluid from the hydraulic line.
The diaphragin might accordingly be forced to
a position supported by the casing member. The
‘casing member is designed to. provide this sup-
port and enable the diaphragm to withstand the -
force of large pressures for preventing any es- .
cape of fuel from the fuel line to the hydraulic
line in which the leak or break occurred. .

The. system of my invention is automatically
compensated for temperature changes through-
out the wide range of temperatures in which the
system is operated. For this purpose in each
modification of the pressure transfer cell the vol-
ume of both of the chambers formed by the cas-
ing members is such that the diaphragm will not
be positioned against or supported by the casing
members throughout the entiré range of opera-
tion for the instruments associated in the hy--
draulic line regardless of the effects of tempera-
ture itpon the fluids in the fuel and hydraulie
lines. Itis accordingly of importance that cham-
bers 4+ and 141 in Figures 1 and 3, respectively
contain a suffi¢ient volume of hydraulic fluid that
throughout the range of instrument operation
fluid will be contained in this chamber regardless
of external temperature conditions. -Also, the
chambers 44 and 141 of Figures 1 and 3, respec-

_tively, are of sufficient size that when in operation
the diaphragms are not deflected sufficiently to

_ receive support by the casing members within the
range of operation of the instruments ‘and

_throughout the range of external temperatures
in which the system is operated. ]

In the system of my invention it is unnecessary
to separately fill the instrument with fluid prior’
to connecting the instrument with the fluid actu-
ating lines in an effort to prevent an unduly large
-volume of air from being entrapped therein and

adversely affecting the instrument operation. - -
- An important feature of my invention concerns
the extremely small amount of attention that is
required in the maintenance or servicing of my
system and the relative freedom of any necessity

5

in said supporting position, & plurality of pas-

‘sageways communicating with said first and sec-

. ond chambers, one of said passageways for sup~

10

plying a transmission fluid under pressure to the
second of said chambers being restricted to damp- -
en pulsations. : ) ' . .
3. In a pressure transfer device comprising a
casing, a diaphragm mounted’ in said casing for

_dividing -said casing to form first and second -
_chambers therein, a diaphragm -backing member

_ movable in the first of said chambers, means po- -

15

sitioning said backing member to support. said
diaphragm against deflection in response to the

‘pressure exerted thereon from' the opposite side,

there being ledge means on the casing adjacent

. the said diaphragm for providing an abutment

20
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means for said backing member in supporting
position, passageways ‘communicating with said.
first and second chambers, one of said passage-
ways providing for the admission of a transmis-
sion .Aluid under pressure to the second-of said
chambers, and another of said passageways pro-
viding for egress of the transmission fluid from
sa‘d secohd chamber. ’ U
4. A pressure transfer device comprising a cas-
ing, a diaphragm mounted in said cas‘ing,fgr' di-

 viding seid casing into first and second adjacent

30

chambers, the cross sectional area of the first
of said chambers adjacent the plane of the dia-
phragm being larger than the cross sectional area

* ‘of the second of the said chambers adjacent the

38
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‘plane of the diaphragm, whereby to form a ledge

on the casing in the second of said chambers, a.
diaphragm backing member movable in .the
chamber having said larger cross sectional area,
said backing member having a smaller cross sec-
tional area than the maximum cross sectional
area of the said larger chamber, and means for
positioning said backing member to support’said-
diaphragm against deflection in response to pres-

" sure exerted thereon from the opposite side, said

" for cleaning, checking and refilling of the system 45

with hydraulic fluid when the system has initially
been installed and properly sealed. S

The embodiments of my invention as illus-
trated and described may obviously be modified

~

accordingly the invention is to be defined only by
the- scope of the appended claims.

I claim as my invention: ) .

1. In a pressure transfer device comprising a

casing, a diaphragm mounted in said casing for 65

dividing said casing to form first and second
chambers therein, a diaphragm backing: member
movable in said first chamber, means positioning
said backing member to support said diaphragm

ledge providing an abutment for said backing
member in said supporting position, said casing
having passageways giving access to and egress
from said chambers, . o o o
5. A pressure transfer device comprising a cas-
ing, a diaphragm mounted in said casing for. di-

within the spirit and scope of my invention and 50 viding said casing to form two-adjacent cham-

bers therein, a diaphragm backing member mov-
able in one of said chambers, means positioning

said backing member to support said diaphragm

against-deflection in response to pressure exerted
thereon from the opposite side, said casing adja~
cent the diaphragm being provided with an abut- -

. ment for said backing member in said support-

against deflection in response to pressure exerted go

thereon from the opposite side, there being ledge
means on the casing in the second of said cham-
bers for providing abutment means for said back-
ing means in said supporting position, and pas-
sageways communicating
ond chambers. - o : .
2. In a pressure transfer device comprising a
casing, a diaphragm mounted in said casing for
dividing said casing into first and second cham- |

with said first and sec- -85

bers, a diaphragm backing member movable in 70

said first chamber, means positioning said back-
ing member to support said diaphragm against
deflection in response to pressure exerted there-
on from the opposite side, there being ledge means '
on the casing adiacent the dlaphragm for pro-

- providing an abutment for
75 in said supporting position,

_ing position and passages giving access to-and
- egress from said chambers. ¢ :

6. A pressure transfer device comprising. a; cas-
ing, a diaphragm mounted in said casing for
dividing said casing to form two adjacent cham-
bers therein, the cross-sectional area of one of
said chambers adjacent the plane of the dia--
phragm being larger than the cross-sectional area
of the other of said chambers adjacent the plane
of the diaphragm, whereby to form a ledge on
the casing adjacent the diaphragm, a diaphragm
backing member movable in the chamber having
said larger cross-sectional area, means for posi- .
tioning said backing member to support said dia-
phragm against deflection in response to pressure.
exerted thereon from the opposite side, said ledge
' said backing member
and there being pas-’
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"sages in said casing giving access to and egress
-from said chambers. .

7. A pressure transfer device comprising =a

casing, a diaphragm mounted in said casing for
dividing said casing to form two adjacent cham-
bers therein, a diaphragm backing member mov-
able in one of said chambers, means for position-
ing said backing member to support said dia-
phragm against deflection in response to pres-
sure exerted thereon from the opposite side,
means for locking the positioning means whereby
said backing plate is held in positions permitting
and preventing deflection of said diaphragm,
there jbeing a ledge on the casing providing an
-abutment for said backing member in said sup-
porting position, and there being passages in
said casing, giving access to and egress from said
chambers,

8. A pressure transfer device comprising a
casing, a diaphragm mounted in said casing for
dividing: said casing to form two adjacent cham-
bers therein, a diaphragm backing member mov-
able in one of said chambers, means positioning
said backing member to support said diaphragm
against deflection in response to pressure exerted
thereon from the opposite side, said casing adja-
cent the diaphragm being provided with an abut-
ment for said backing member in said supporting
position and passageways giving access to and
egress from one of said chambers, at least one
of said passageways restrictively regulating the
flow of fluid therethrough.

9. A pressure transfer device comprising a cas-
ing, a diaphragm mounted in said casing for
dividing said casing to form two adjacent cham-

2,369,707

bers therein, g diaphragm backing member mov-
able in one of said chambers, means positioning
said backing member to support said diaphragm
against deflection in response to pressure exerted
thereon from the opposite side, said casing ad-
jacent the diaphragm being provided with an
abutment for said backing member in szid sup-

porting position, and passageways giving access

~ to and egress from said two adjacent chambers,
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at least one of said passageways comprising a plu-
rality of orifices adapted to restrictively regulate
the flow of fluid therethrough to prevent sudden
application of abnormal pressure on the dia-
phragm upon the occurrence of abnormal differ-
ences between the pressures of the fluid in said
chambers.

10. A pressure transfer device comprising a
casing, a diaphragm mounted in said casing for
dividing said casing to form two adjacent cham-
bers therein, a diaphragm backing member mov-
able in one of said chambers, means positioning
said backing member to support said diaphragm
against deflection in response to pressure exerted
thereon from the opposite side, said casing being
provided with an abutment for said backing
member in said supporting position and passage-
ways giving access to and egress from said cham-

-bers, one of said passageways including a check

valve allowing fluid entry into one of said cham-
bers and preventing fluid egress from said cham-
ber and also including means external to said
chamber and outwardly from said valve for re-
movably connecting a fluid ‘supply member to
supply fluid through said valve, - .
ALBERT E. BAAK.



