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This invention relates to g
such as may pe used in testing the
ties of varioug materials,

In such porosity testing, it has heretofore been
broposed to Pump a fluid through g sample of
the materig] to be tested, using a single stroke
of an expansible chamber Auig pump and timing
said stroke in order to obtain s measure of the
rate at which the fluid passes through or into said
material, and hence an index of its Boresity,

Important objects of the present invention are:
to provide an improved raeans for aubtomatically
timing the bump stroke; and to brovide sych
means which includes a latch mechanism for
maintaining the movabie pump element in g nre-
determined raised Dbosition prior to the beginning
of the pump stroke, together with means opera-
tively connecting said latch mechanism to the
timer to place the latter in operation simultane-
ously with the release of the latch mechanism
and inception of the bump stroke.

Further objects, in accordance with the pre~
ferred embodiment of the invention are: to pro-
vide means for automatically utilizing g usual
mechanical stop watch for the timing function;
to provide a novel coordinating mesns betwean
the stop watch and g latch nechanism, wheraby
actuation of saig coordinating means will simul-
stop wateh in operation ang
mechanism to rermit com-
bump stroke; and tg brovide
with said coordinating means
at the end of the stroke to disconiinue the
tion of the stop watch.

A still further object in accordance with g
modification of the invention resides in the pro-
vision of g novel electrically actuated stroke tim-
ing mechanism for the bump, including g single
timer switch actuated at the beginning ang end
of the pump stroke

borosity tester
relative porosi-

other compressible
volume and thick-

In this application T show and deseribe only the
preferred modification of my invention, ang one
modification thereof, simply by way of illusirg-
tion of the practice of my invention, However,
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I recognize that my invention is capable of other
and different embodiments ang that the several
details thereor may be modified in various ways,
all withoug departing from my invention., Ac.
coraingly, the drawings ang deseription herein
are 1o be considered gg merely illustrative and
ot as exclusive,

In the accompanying drawings:

Figure 1 represents g vertical
through apparatus embodying the
of the invention; and,

Figure 2, g diagrammatic View illustrating 5
modified form of automatic timing meang Wihtich
may be employed with apparasug Sueh as raore
fully llusirated in Figure 1,

Referring now in detail to the accompanying
drawings, and fArsg considering the apparatus
lustrated in Figure 1, it win be seen that saig
apparatus embodies g hollow hage § adapted to
rest on a horizontal suriace and having g cover
blate 2,

Disposed on the base ig a sample
chamber which ig deiined in part by a eylindricaj
resting on the blate 2 angd haviag iss
lower end secured in air-tight manner thereto,
whereby the bottom wall of said chamber will be
defined at 4 by the plate 2.

- The upper end of the cylinder or sleeve 3 is
closed by g removabie weighted lid 5 having g
cylindrical plunger portion ¢ depending into the
sleeve to define the top wall of the sample cham-
ber. Thelid § is provided with meang which may
assume the form of g radially Pprojecting flange
7 to support the lower end of the blunger portion
6 at a Predetermined height above the champey
bottom 4. Thus, there ig defined g chamber of
fixed volume, in which g given welght or amount
Of porous or fibrous material M, when placed in
said chamber, will pe compressed into g space
equal to the volume of the chamber by the
plunger portion § of the lid, ang will be of uniform
depth or thickness between the relatively paraliel
surfaces of the plungsr portion 6 ang the chani-~
ber bottom 4.

In order that air or other fuigd might be caugeq
to pass completely through such thickness of
material M for the purpose of meaguring its po-
rosity, the chamber bottom 4 ig brovided with g
plurality of uniformiy gistributed air or finig
inlet ports 8, ang the lid 5 Similarly is provideg

sectional view
preferred form

receiving
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with a plurality of evenly distributed discharge
ports or perforations 9 opening {hrough its lower
end face and communicating with 2 central dis-
charge passage 18 which opens into the atmos-
phere.

Air or other fluid mey be supplied to the sample
chamber by means of an air inlet manifold i
gecured in air-tight manner against the lower
face of the chamber hottom £ in communication
with the several ports or perforations 3, the mani-
fold in turn being placed in communication with
a source of fluld supply through a conduit or tube
2.

Air or other fluid 1s supplied fhrough the tube
{2 from an expansible chamber fiuid pump of the
type wherein cne end wall of the expansibie cham-
ber descends by gravity to expel fiuid under con-
stant pressure from the champer. Such a pump in
the preferred embodiment comprises & cylinder 13
fixedly mounted on the upper surface of the plate
2 with its axis disposed vertically, and & gravity
actuated piston 14 loosely fitted into the cylinder
i3 for axial movement, In order that the con-
nections between this pump and the intake maxi-
foid 11 of the gample chamber may be disposed
in an out-of-the-way position peneath plate 2,
1 provide a small fluid regervoir 19 secured to
plate 2 beneath cylinder {3 and in communication
with said cylinder through an opening ig in the
plate 2, this reservoir 13 being in communication
with the air supply conduib {2, as shown.

In order to facilitate the flow of air into cylin-
der 13 during the upstroke of the piston 14, as
the piston is reset, 1 provide an inlet port or ports
{1 which in the present instance are disposed in
the bottom of the manifold 11, these being con-
trolled by a disc check valve 18 which is upwardly
displaceable on & vertical guide stem 8 to permit
an influx of air, put which seats against the mani-
fold bottom to close the ports 11 against the
escape of air from the manifold on the down
stroke of the piston.

wxtending across the upper end of the air sup-
ply cylinder i3 is a centrally gpertured 1id or
cross-head 28 which may ©e provided with a port
21 thevethrough to place the interior of the cyl-
inder, above the piston 14, in communication with
the atmosphere. A piston rod 72 carried by the
piston 14 ig freely movable through the central
aperture of the 1lid 20 and Is provided at its
upper end with a radially projecting handle 23
by which the piston may be manually raised from
the bottom of the cylinder and veset in the posi-
tion illustrated in Figure 1, following its down-
ward stroke.

As mentioned earlier, the fluid pump includes
a timer and ineanls for autcmatically initiating
the actuation of the timev simultaneously with
the start of the downward movement of the pis-
ton 14, and for automatically shutting off the
timer or timing mechanism at the end of the
downward movement or stroke.

in the embodiment Mustrated in Figure 1, the
timing means includes z latch 24 which is slid-
able radially across the top of cylinder 13 (and
guided between & pair of brackets 30) to and
from latching engagement 0 a noteh 25 in the
piston rod 59, The timer in this instance con-
sists of a usual mechanical stop watch 25 which
is supported by a pracket 21 adjacent the upper
end of the cylinder 12 at a location diametrically
opposed to the Iatch 44. The watch 25 has the
usual upwardly spring projected controlling stem
28 which is actuated by downward pressure in
known manner poth to initiate and to terminate

20

25

30

45

50

60

65

70

(]

4
its timing function. 1In other words altexnabs
downward pressures e
tively initiate and terminate the operation
wateh.

The actuation of the wateh is
with that of the 1atch 24 by means of
lever 20 which is pivotally mounied
brackets 28 on the cylinder 1id for swingi
ment about the axis of the pivow
2. The longer arm 2 of said lgver %
ametrically across ¥he upper end
12 and has its free and normall
control stem 28 of stop watch 25, whereby Gowh-
ward movement of gaid free end will depress the
control stem. I ormally the vesi ient upward
spring pressure of the stem 28 will maintain o
lever arm 82 in the raised positicn showil

It will be noted that vod sasses through
gperture 85 in the longer lever ariil 53, and aper-
ture 33 is enlarvged to permic a limited swinging
movement of the lever and free vertical move-
ment of the piston vod 2.

The short depending arm =
ig suitably connected e 1a5en 24, as hy be-
jng received in & recess formed in the rear end
of latch 24, so that downward swinging
ment of the longer lever arra 8%, with cons
depression of the watch stem 28 and in
of the stop watch timing operation, will siraalia-
neousiy cause both the shori lever arm 51 and
lateh 84 to be retracted away from the piston rod
2%, thus allowing the piston 14 to descend Ly
gravity in eylinder i3,

Tt will te noted that the longer arm 23 of the
lever is disposed in the path of descent of the
radially projecting kneb 23 on the pisto
50 that ab the termination of the downw
ton stroke this knob or nandle will engage lever
arm 52 and push it downwardly, again depress-
ing stop waten stem 28 and terminating the op-
eration of the stop watch. i

on this stem %5 will respec-
of the

g

of tha lever 23

e
the

Thug it will be seen
that the actuaticn of the stop wabch will be ac-
curately ccordinated with the moverasnt of the
piston {8 to automatically time the duration of
the downward piston stroke.

mollowing completion of a sownward stroke,
the piston 14 may be raised by grasping and Hfi-
ing the handle %3, whereupon the latch 94 will
be reset o maintain it in raised position prepara-
tory to another timed downward stroke.

Prior to actual use of the inveniion in Lestis
the relative porosity of various materials, the DS
ton {4 is first allowed to descend while the sarmple
chamber is sealed in any known manner apainst
the passage of air theresthrough. This will
necessitate that all air expelied from the cyiin-
der 1& escate wpwardly past the joose fitting Dis~
ton 1%, The time veguired for dowaward
piston stroke, as ageerbained by 2
24 in the manner aforementioned,
which when considere
£otal volume of alr gigplaced
its stroke, will perimi i
vate of leakage of air past uh
joose fit of the piston {4 in iis €3
will be 1ittle wear ol the piston and
and accordingly this particular ray
age, once having hesn ascert d, witl

o
1

by the piston during
went of the

the

th
rwalls,
iy lealk-

pacred

A
oy,

T

o=

21N

constant over 100g periods 2 nesd only be ra-
ascertained at rare intervais, if ever.

After onee 2 seertaining the rats of lenkage, a3
aforementioned, the sample chamber is unsealad,
snd when it is desived 1o tesh the porasity of any
materisl, a given standard amount or weight of
the material is placed in the samplie chamber,
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the weighted 1id § of the chamber serving to com-
Dress this material tg g, predetermined volume,

Following this, the piston 8 is again raiseq
and sliowed to descend, its downward stroke be-
ing again timed. The downward stroke of the
Biston will eause part of the air from the eylin-
der 12 0 he forced through the Sample materis]
M at a constant pressure. Obvicusly, the differ-
ence In the time of fall of the piston when the
sample chamber ig sealed, and when the sample
Is disposeq thersin, provides 4 measure of the
rate at which air flows through the porous sam-
ble M and thus an index of parosity of the mag.-
terial being tested.

In Figure 2 of the drawings I have shown g,
moedified form of timing mechanism which may
be employeq with the air bump of Figure 1 in
place of the timing mechanism shown in said
figure, According to thig modification, the timer
2%’ i8 of the electrically actuated clock type
adapted to receive eleciric current through sup-
bly wires 3% and 31,

Interposed in one of the supply wires is a nor-
mally closed micro-switch 38 which is disposed
for cooperation with the piston 14 to energize the
timer circuit simultaneously with the start of the
downward piston stroke and to interrupt the timer
circuis as the termination of such stroke.

‘the switch 38 has g control member in the

orm of a lgver 2§ bivoted to the switch housing
48 for vertical Swinging movement,. It will
Seen that the lever 29 is operable to raise
& vertically recipreecable plunger 4{ in the switch
Dousing.,  This plunger 4{ carries a movable
witch biade 42 which normally is in contact with
e stationary switch blade 43 when the switch
Tée or unoperated. However upward move-
ment of the control lever 395 is transmitted
through the plunger 41 to the movable blade 42
open the switeh,
The switch ig supported in any suitable man-
ner for resilient vertical bodily deflection, as by a
spring arm 44 having one end thereof secured to
& fixed support 45, the control lever 89 of the
switch projecting above and into the path of up-
ward movement of g collar or projection 48
carried by the piston rod, to be raised thereby and
maintain the switch open in the raised Pbosition
of the piston as illustrated in Figure 2. A stop
47 is fizedly Positioned below the control lever 39
to limit its downward movement and to open the
switch responsive to hodily downwarg movement
or defiection thereof. In order to open the switch
coincidentally with the termination of the down-
ward piston stroke, I provide means for deflecting
the switeh downwardly, as exemplified by the
iree end of the spring arm 44 projecting below
and into the path of downward movement of the
piston rod handle or radial projection 28’,

The latch 24’ of thig embodiment is swingable
on a stationary pivoet 24¢ to and from operative
with the piston rod 22, and is pro-
detent 24b swingable into g, recess or
noteh 28 in the piston rod to maintain the piston
in raiseq position, all ag shown in Figure 2. It
Gegired, the latch 24’ may be resiliently urged to-
ward the piston rod by means such as a coil
spring S placed under tension between the free
end portion of said latch and g stationary part o.

Thus, as the latch 247 is manually retracted
irom the piston rod, this will releage the piston
14 for its downward stroke, The initiation of
the downwarg stroke, with consequent downwarg
movement of the collay 46, will bermit the switch
lever 39 to swing downwardly and close the ener-
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the spring arm £4 and the
switch 38 carried thereby will cause the control
lever 39 to engage the stop 47, ang further down-
Wward movement of the switch will open the con-
tacts and thereby interrupt the timer eircuit,

In order to reset the piston for another auto-
matically timeg stroke, it ig necessary simply to
8rasp the handle 23 0f the piston rod and raise
the piston until the 1atch 24+ resiliently seats in its
;"ecess 25’ to maintain the Piston in raised posi-

ion,

On the upwarg Movement of the Dpiston, as soon
as the weight of the piston ig removed from the
end of spring arm 44 switch 38 returns to normal
bosition, but when the biston is in latched posi-
tion, the collar 46 pushes the arm 29 ubwardly
to hold the switch open.

Except for the obvious glight differences inei-
dgntal to the different types of timing mecha-
nisms employed, the yse of the testing apparatus
embodying thig modified form of electricaly actu-
ated timing apparatus will be sims
heretofore described in i
baratus shown in Figure

It will be obvious that the size of the sample
charpber may be varied by changing the length
Or size of cylinder 3

or by changmg the length of

pression normally applied t0 the materia] being
tested may be varieqd by varying the weight of the
blunger § ag by using Dblungers o5 different lengthsg
or of different materiagls i
aluminum,

Iclaim:

1. In a fluig bump of the type wherein a piston
descends by gravify in g cylinder, the Conmbing -
tion with said pump of means for automatically
timing the downward stroke of saig Diston com-
prising a piston rod secured io said piston ang
being movable through the upper end of said
gylipder, relatively vertically Spaced laterg] pro-
Jections carrieq by said rod, an electrieally actu-
ated timer, ang control meang for initiating and
terminating the energization of said timer simul-
taneously with the beginning and end of the
downward biston stroke Tespectively, saig con-
trol means comprising g hiermally closeq micro-
switeh in the energizing cireyit of the timer, said
switeh having 5 conirol memper movable up-
wardly relative thersto 4o open said switeh, and
means Supporting saig switch for resilient verti.
cal bodily deflection, the control member of saig
Switch being disposed ahove and in the path of
movement of the lowermost of said brojectiong
to be raised thereby and maintain the switch
Gpen in the raised position of the Piston, g stop
being fixedly positionegd below gaid contro! mem-
ber for engagement therepy Teésponsive to bodily
downward noveiment of the switeh, and intg the
path of downwarg movemens of tha Uppbermiost of
said prpjections to he engaged thereby ang open
the switch at the termination of downward piston

2. In a fAuig bump of the type wherein g piston
¢ylinder, the combina-
X Diston rog carried by
relatively vertically Spaced lateral
brojections carried by said rad, a Tanually oper-
able lateh for maintaining tha Diston in g Prede-
termined raised position, g nermally closed timer
switch and means supporting same for resilieng
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vertical deflection adjacent said rod, 2 control
member vertically movable on said switch and
projecting into the path of movement of the
lowermost of said projections to open the switch
as said member is moved upwardly by engage-
ment with said projection, a stop being fixedly
positioned below said contrel member for engage~
ment thereby responsive to downward deflection
of the switeh, and means movable with the switch
projecting into the path of downward movement
of the uppermost of said projections to be engaged
thereby and to open the switch at the termina-
tion of the downward piston stroke.
HUGH M. BROWN.
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