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: i . 13 Claims ; (Cl 73——38)
The mvention relates to apparatus for testing

molding materials such as molding sands;
Tt is'the object of the invention to test the gas

- permeability of such materials and more particu-

larly under conditions ‘similar to those existing

during the casting of metal in the mold. - To this

end the invention comprises the apparatus as

. heielnafter set forth
~ih the drawing’

" Figure'1 isa vertical central section through “To

.an apparatus for forming'a mold of the niwterial

10 be tested with'a sample therein; and attaching o

:the same to'a refractory tube; -

Figure 2 is a similar view showing the mold and _

“tube mounted in the festing apparatus;-
- Figure- 3 is a section taken on line 3—3 of
'Figure 1.

* ‘Molding sands and other moldmg matenals
‘must be sufficiently permeable to gases and va-
pors to permit escape of the same from the mold-"

ing ‘chamber during the casting .process. It is,
_therefore, important fo test-the permeability of
»the material to determine-its suitability for form-
ing molds. *Such tests’ can be made in-a-cold
fspecnnen of the material but this'is not conclu-
sive as to behaviour under heated conditions such
_as when molten metal is cast therein. - I have,
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’therefore devised*an apparatus through which -
“the sample to be tested is heated to a temperature

.eorresponding to that Wthh it attains when- the

““molten metal is “cagt in ‘contact therewith: "I
“have also provided means for accurately meas-
Curing the rate of flow of the- gases which escape
through the material, :

‘Pigure 1 illustrates ‘the apparatus’ for formmgr-

“a sample of the material into a.mold to be tested.
"This apparatus comprises a suitable base A, a
"post B supported thereon and which in turn sup-
. ports “a ‘cylinder C in which -the miold is to be

formed. The post B is hollow and contains a’'rod
‘D and a surr oundmg refractory tube B such as-a
““tube of quartz. These members are supported in
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In iormmg a mold or specimen of the material

~to be tested, a measured quantity 'of such mate-
rial’is placed within:the cylinder C and is then
‘tamped by ‘& plunger J:so as'to compact it to.the
“$ame degree - as in forming a- castmg mold. - The

plungeris then removed, the -collar I disengaged

<from the groove I*,-and the cylinder is. stripped
AT om the‘mold K by drawing it down on the post -
B Fhig will leave: the mold K attached: to the
‘tube E after which the core Dis:drawn:downward

out of the tube E forming.a chamber or- concav1ty

‘within' the mold. To form' a-gas-ticht seal: be-.

‘tiween the tube E and the mold, the upper end.of
“the'tube B is coated with-a: sealmg material’such
‘a8 ‘sodium silicate -which ‘will cement with the
sandg “The tube E is then' disengaged from the
“post B-and a refractory tube L is sleeved thereon,

to ‘form ‘4 bottom support for the mold K. .
= The construction-is then transferred to ‘the ap-
paratus: Shown in. Figure 2 ‘which comprises a

“hollow post M having-a cylindrical recess'N at its -

upper end, with ‘a tube’ O’ extending. upward

;through the recess and'communicating ‘with the
-space ‘within the post. . Mercury is placed in the

annular channel surrounding the‘tube O. At the

‘lower eng ‘of the post is'a tube Pleading from a
"source-of- air under. pressure -and: having con-
‘nected:thereto-a-metering device Q for indicating
~or‘recording the quantity of air ‘passing through
“the tube:-
Vable"cc)nstruction and has ihlet and outlet tubes -
QM and Q? ‘respectively: in commumcation w1th
‘the: intérior-of the tubé P..

-+ Thé metering device.may be any suit- -

~In-making- the ‘test; the lower end portions of
the tubés E and L are inserted within the recess
N and the mercury in said recess will form a gas-".

“tight seal:so ‘that ahy air'or:'gas passing through

the tube Pinto the post M will be directed upward’

“into the chamber within'the mold-K..: However,
40 -Before the airis passed through the tube, the mold -

“Kis ‘heated 10 o' témperature substantially the

“same as that'which it would acquire in contact

& bushing member.F engaging an aperture G in

.the base A and also extending into a recess H in
the bottom of the post B.* The proportions are
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such that the tube E extends upward into the

_space within the cylinder C ‘while the rod D
extends beyond the upper end of the tube. . The
“tube C is sleeved about the upper eénd-of the post

"B and is temporarily supported thereon. by ‘a’
removable. collar I which as- shown, is ‘of U-.

shaped form engaging a groove I’ in‘the post'B.
_Thus, when the collar-I.is:removed, the tube may

“pe. telescoped onto the post as will be hereinafter v

~‘explained, "

“with"molten-rietal.
by lowering an‘annular electric heating furnace R .

This. may be ‘accomplished

(stich’as”shown in my: former- Patent 2,279,368

“igstied April 14, 1943) so as to surround the mold
~Kand heat it'to the proper temperaturé.” The
“furnace is then removed-and air is-blown:through
5 “the ‘tube P, -metering: device Q. post M, tube ‘E,
‘it passes outward: through the voids between the
--sand- particles.
‘the métering device' @-and will' thus indicate the

ihto ‘the chamber within- the mold K from:which
"'The rate of flow is registered by

gas permeability of the material tested

~The tests may be- applied either:to: green sand v E




specimens or to baked specimens. With the for-

mer it is necessary to treat the sodium silicate -

to absorb the water content thereof, which may
be accomplished by treating with alcohol. On
the other hand, if the specimen is first baked
at a low temperature, this treatment will re-
move the water from the sealing material.

To avoid heating of the post M it is prefer-
ably provided with an annular liguid circulating
passage.S therein which is connected with .any
source of cooling medium. Preferably water is
employed as the cooling medium and is conducted
from a suitable source (not shown) through a

tube T to a restricted tube U.within:the passage -
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ability of a molded specimen having an axially
extending chamber, comprising a post having a
recess at its upper end and provided below said
recess with a gas passage, a tube extending up-
wardly through the base of said recess from said
gas passage, a second tube encircling the first
tube and having its lower end within said recess,
mercury in the recess forming a seal between
the post and first mentioned tube, the upper end
of the:second tube extending into the. chamber
of said specimen, a support for said- specimen
..sleeved on the second tube, means for supplying
a gas under pressure through the gas passage in
»-gaid postand said first and second tubes to the

L]
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S. Any suitable means such as a tube Womay dbe A5 chamber.jof : ;sald specimen to be discharged

employed for receiving the water from.the pas-
sage S and conducting it to a suitable drainage
or discharge means (not shown).. : i
What I claim as my invention 1s
1. In an apparatus for testing the gas perme-
-ability-of a-melded specimen: having a .chamber,
ahollow:post having -a:.cylindrieal recess at its
mpper: end; a tube extending upward through
‘the :base ;of the recess: and.in communication
-with the dinteriorof said . hollow .post, a:second
Atube:encircling -the. first -tube and having .its
dower..end restingaupon .the base: of:said :recess,
_the upper. end: of the. second : tube -being :sealed
-within -the chamber- of :said ;specimen,. a tube
sleeved -on the:segond-tube, said last mentioned
tubeshaving its:lower end resting upon the-hase
of said recess.and: having-its upper -end form-
ing-a; suppaorting seat. for said :specimen; means
:connected fo: the hollow post for-supplying. a.gas
-under:pressure :fhreugh:the; interior of :said :post
-and-first and second tubes to the chamber of said
ispecimen :to:be discharged -through -the voids..of

- said speeimen; and-means: connected:to the last:

-mentioned: maa*ns -for;ameasuring the..gas.:sup-
plzed

P2, AN apparatus for :testing the gas perme-
ability of. a-molded: specimen having an axially
-extending -chamber; -comprising. a post having: a
-cylindricalirecessatiits upper-end and :provided
-below saidsupperiend:iwith a:.gas-passage; a-tube
-extending upwardly through:the base of -the -re-
-cess frem:said-gas:passage, a second tube:.encir-
:cling:the first tube and-having its. lower.end with-
:in;:said: recess; the:;upper:end- of .the-second tube

-being ;sealed: within the: chamber .of said. speci-::

~men, arefractory tube:sleeved.on-the second tube,
.said refractory-tube having-its Jower:end -within
said recess and having its upperiend.forming: a
isupporting seat for said:specimen; and-means:for

-supplying :a gas  under: pressure ;through -the.gas -

-passage in said-post and said:first. and second

tubes torthe:chamberof said specimen:to-be dis-

charged throughthe voids.of said specimen.
3.vAn apparatus -for:-testing .the-gas -perme-

:ability jof -a-molded-specimen -having- a: gentral.

.ehamber, comprising -a-post:having a recess at
‘its rupper -end-and: provided ‘below:-said reeess
cwith -a:gas passage;. a:tube extending upwardly

‘through-the base ofithe recessfrom-said gas pas-
=65 .vecess ab its.upper-end- and provided below said

. sage, a second tubeencireling the first-tube.and
‘having its lower-end within:said recess, the upper
end of ‘the second tube-extending into the.cham-
ber.of said:specimen; means-for supplying a-gas
under pressure through-the:gas:passage’ in said
-post and-said first andrsecond-tubes tothe cham-
-ber of said :specimen.to-be’discharged -through
-~thevoids-of said:speeimen; and means-conneeted
‘10 the:last metitioned -means:for; measunnc the
gas supplied.
-4, Aniapparatus: ior ~testing. the -gas] perme-

2

.through the voids of said specimen, and means
connected to-the last mentioned means for meas-

» uxing the gas:supplied.
5. An apparatus for testing the gas perme-
20 ‘ability 'of a molded specimen having a central
.chamber, comprising a post having.a recess: at
its upper- end..and provided below. said recess
-with-a gas passage, a-tube extending upwardly
through. the. base.of.the recess from said. gas

25 .passage,. a-second tube encircling the first tube

and. having. its. lower rend within said recess, the
-upper end of the second tube .extending mto the
chamber of said specimen;.a . -support. for said

specimen on the second tube means .for sup- .

;30 plying a gas under pressure through the gas pas-

isage ¥, said post .and.said first .and second .tubes
.to:the.chamber in said specimen.to be discharged
through the voids.of said specimen, and means
:for coqling the. post including an. annular pas-

=35 sage for a cooling medium within said post.about

:the gas passage aforesaid, sald annular. passage
pbeing provided at substantially diametrically op-
posite .sides.thereof. with inlet and outlet means
for the cooling. medium.
--6..An . apparatus. for. testing the .gas perme-
: ,abllgty of.a. molded specimen having a central
.chamber, comprising a post having a recess at its
.upper end: and provided -below. said recess with
.a gas passage,a tube extendmg upwardly through
45 _the: hase-of the recess -from said gas passage,.a
.second fube eneircling. the. first tube and having
its.lower .end. within, said recess, the upper end
-0f :the.second. tybe. extending into the chamber
.of said.specimen, a s;upport for said specimen on
50 -the.second.tube, means for:supplying a gas under

ypressure. throngh -the gas.passage in.said post:

.and-said first.and. second .bubes.to the chamber
.in:-said: specimen .to -be discharged .through. .the

voids of said specimen, means. for. eooling the -

55 .post-including: an annular passage for 4. cooling
medium; within. said . ppst:about the gas passage
-aforesaid, ,sald_annul_ar -‘passage.. being provided
.with-inlet.and outlet.means for the cooling. me-
.dium,-and a restricted tube for. said.cooling me-

60 tdium. loeated :within:.said. annular passage.and

connected t0:said inlet-means..
- 7.4An. apparatus ‘for..testing the gas .perme-

«ability.of a molded.specimen having .an axidlly-

-extending chamber,:comprising a post having a

-recess -with. a,gas passage,-a tube extending up-
~wardly.through the base. of the recess from said
.gas passage, a..second.tube. encircling the first
~tube and- having.its lower end within. said recess,

70 -mercury. in: said-recess. forming a seal between

.the.post and.first mentioned-tube, the upper end
-of: the second-tube.extending .into ‘the. chamber
-of .said- specimen,.a . support: .for Said . .specimen
«on said..second tube, ‘means.for. supplying. a gas

~,:75\ under pressure through the gas passage. .n. said

<
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post and said first and second tubes to the cham-
ber of said specimen to be discharged through
the voids of said specimen, and means for cool-
ing the post and mercury seal including an an-
nular passage for a cooling medium within said
post about the gas passage and 'mercury seal
aforesaid.

8. In an apparatus for testing the gas perme—
ability of a molded specimen having a central
chamber, a tube extending into the central cham-
ber of the specimen, a refractory tube sleeved
on the first mentioned tube, said refractory tube
terminating short of an end of the first mentioned
tube and forming a supporting seat for the speci-
men, means for supplying a gas under pressure
through the first mentioned. tube into the cham-
ber of the specimen and out through the voids
in the latter, and means for measuring the flow
of gas supplied to the chamber of the speci-
men.

9. In an apparatus for testing the gas perme-
ability of a molded specimen having a central
chamber, a tube having an end portion adapted

&

3
gas passage, a second tube encircling the first:
tube and having its lower end within said recess,
mercury in the recess forming a seal between
the post and first mentioned tube, the upper end
of the second tube extending into the chamber
of said specimen, and means for supplying a

- gas under pressure through the gas passage in

10

to be sealed within said chamber, said tube con- .

stituting a means by which a gas under pres-

sure may be introduced into the chamber of said

specimen, and a refractory support for said speci-
men sleeved on said tube.

10. An apparatus for testing the gas perme-

- ability of a molded specimen having a central
chamber, comprising a post having a recess at its
upper end and provided below said recess with
a gas passage, a tube extending upwardly through
the base of the recess from said gas passage, a
second tube encircling the first tube and having
its lower end within said recess, the upper end
of the second tube extending into the chamber of
said specimen, and means for supplying a gas un-
der pressure through the gas passage in said post
and said first and second tubes to the chamber
of said specimen to be discharged through the
voids of said specimen.

11. An apparatus for testing the. gas perme-
ability of s molded specimen having an axially
extending chamber, comprising a post having a
recess at its upper end and provided below said
recess with a gas passage, a tube extending up-

wardly through the base of said recess from said .

30
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said post and said first and second tubes to the

chamber of said specimen to be discharged
through the voids of said specimen. -

12. An apparatus for testing the gas perme—
ablhty of 'a molded specimen having a central
chamber, comprising a post having a recess at
its upper end and provided below. said recess .
with a.gas passage, a tube extending upwardly -
through the base of the recess from said gas pas-
sage, a second tube encircling the first tube and
having its lower end within said recess, the up-
per end of the second tube: extending into the
chamber of said specimen, means for supplying a
gas under pressure through the gas passage in
said post and said first and second tubes to the
chamber in said specimen to be- discharged
through the voids of said specimen, and means
for cooling the post including an annular pas-
sage for a cooling medium within said post about
the gas passage aforesaid, said annular passage
being provided with inlet and outlet means for
the cooling medium.

13. An apparatus for testing the gas perme-
ability of a molded specimen having an axially
extending chamber, comprising a post having a
recess ab its upper end and provided below said
recess with a gas passage, a tube extending up-
wardly through the base of the recess from said
gas passage, a second tube encircling the first
tube and having its lower end within said recess,
mercury in said recess forming a seal between
the post and first mentioned tube, the upper end

of the second tube extending into the chamber

of said specimen, means for supplying a gas un-

" der pressure through the gas passage in said post
- -and said first and second tubes to the chamber

45

post and mercury seal.

of said specimen to be dlscharged through the
voids of said specimen, and means for cooling the

HARRY W. DIETERT.




