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ABSTRACT OF THE DISCLOSURE

A variable-area flowmeter which can be readily dis-
assembled and re-assembled, including two resilient plastic
tube-mounting members with integral and co-axial tube-
connectors, each having an integral radially-resiliently-
comprisible fluid-sealing annulus forming an interference-
fit with an end of the metering-tube, an O-ring on each
tube-connector between the sealing annulus and the end
of the metering-tube, a fluid-line-connecting glass sleew{e
in each tube-mounting member at a right angle to the axis
of the tube-connectors and having its end exteriorly there-
of, and a resilient shock-absorber on said exterior ends
thereot, ana a demountable support detachably interfitfing
with such shock-absorbers, a flow-throttling valve in one
of the glass sleeves, and a two-part hard-plastic housing
comprising two similar channel-shaped halves having the
edges of their flanges thereof juxtaposed to each other,
each channel-shaped housing member being open at one
end and closed at the other end by an integral closure
portion extending across the juxtaposed open end of the
other housing member, interfitting means at the juxta-
posed closed and open ends of the two housing members
detachably uniting the two against separation from each
other in a direction normal to the plane which is common
to the edges of the flanges of the two U-cross-sections
thereof, and a socket extending through the closed end of
each housing member and extending between the flanges
and the web at the juxtaposed open end of the other hous-
ing member and extending transversely of the housing
members, for slidably receiving and operatively mount-
ing the tube-mounting members transversely of the hous-
ing members.

e ——— A ——

The present invention relates to a new and useful flow
meter and construction and it relates more particularly
to a flow meter of the variable-area type for measuring
the rate of flow of liquids and gases.

One’of the objects of the present invention is a flow
meter  of this type, which will be suitable for liquids
and gases of a wide range of physical and chemical prop-
erties and under widely varying conditions of use and

operation. Thus, one of the objects of the present inven- *

tion is to accommodate liquids and gases of wide range
of corrosiveness and solvent powers and at a wide range
of temperatures, without materially affecting the opera-
tiveness of the flow meter.

Another object of the present invention is a flow meter
construction of increased versatility as to variant mount-
ings, installations and uses thereof.

Another object of the present invention is a flow meter
construction which permits of the ready disassembly and
reassembly of the flow meter and of the various phases
and components thereof, as, for instance, the ready re-
moval and insertion of the metering tube and float, and
the ready removal or reassembly of the various alternative
mountings thereof, and the ready removal and reassembly
of the outer casing or housing thereof.

A further object of the present invention is a construc-
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tion and method which is conducive to a reduction in
manufacturing cost while maintaining high quality.

With the above and other objects in view, which will
appear more fully from the following description and
accompanying drawings, the present invention includes a
two-part plastic housing whose two channel-shaped halves
are identically shaped, each closed at one end and open
at the other, with their like ends disposed at 180° to
each other, and upper and lower plastic tube-mountings
telescoped thereinto, wherein the two housing members
may be made in the same mold, and which housing-
members interlock with each other and with the tube-
mountings so as to form a self-sustaining assembly of
housing-members, tube-mountings and metering-tube.

In another aspect, the present invention includes a con-
struction in which the liquid or gas to be metered does not
contact any corrodible or dissolvable or otherwise im-
pairable materials, but contacts only glass and a fluoro-
carbon plastic or the like, such as, for instance, Teflon.

Another aspect of the present invention comprises the
method of uniting a generally tubular fluoro-carbon tube-
mounting member and a glass member telescoped therein-
to, so as to form a firm union between the glass and the
fluoro-carbon which will reist a mechanical separation
and will also form a fluid-tight seal between the contigu-
ous surface of the glass and the fluoro-carbon members.

The present invention also includes other aspects and
features of construction and method which will appear
more fully from the following description and accom-
panying drawings.

The accompanying drawings, like reference characters
indicate like parts.

FIGURE 1 represents a perspective view of a flow
meter constituting an embodiment of the present inven-
tion showing the flow-meter and its supporting bracket
and table type supporting base.

FIGURE 2 represents a side elevational view of the
same.

FIGURE 3 represents a fragmentary horizontal cross-
sectional view on line 3—3 of FIGURE 2.

FIGURE 4 represents an enlarged vertical cross-sec-
tional view on line 4—4 of FIGURE 1.

FIGURE 5 revresents a horizontal cross-sectional view
on line 5—5 of FIGURE 4.

FIGURE 6 represents a vertical cross-sectional view on
line 6—6 of FIGURE 4.

FIGURE 7 represents a vertical cross-sectional view on
line 7—7 of FIGURE 4.

FIGURE 8 represents a vertical cross-sectional view on
line 8—8 of FIGURE 4.

FIGURE 9 represents a perspective view of the flow-
meter, but with the outer housing-members removed and
the tube-mounting members (and the metering-tube
mouned therebetween) operatively supported by the ver-
tical mounting bracket and the table-base,

FIGURE 10 represents a side elevational view of the
flow-meter without the outer housing-members (as in
FIGURE 9), but with the vertical mounting bracket oper-
atively mounted to a supporting rod of the type common-
ly used for supporting laboratory glassware and other
laboratory apparatus.

FIGURE 11 represents a horizontal cross-sectional
view on line 11—11 of FIGURE 10.

FIGURE 12 represents a vertical cross-sectional view
on line 12—12 of the FIGURE 9, on an enlarged scale.

FIGURE 13 represents a fragmentary vertical cross-
sectional view of the valved glass sleeve (of the lower
tube-mounting member) with the valve stem thereof
shown in its fully closed position.

FIGURE 14 represents an elevational view of the
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notched meter-supporting bracket-plate, viewed on line
14—14 of FIGURE 12.

FIGURE 14A represents a view on line 14A—14A
FIGURE 13.

FIGURE 14B represents a view on line 14B—14B of
FIGURE 13.

FIGURE 15 represents a perspective view of the two
identical halves of the housing detached from each other,
with only a fastener member attached to the front housing
member.

FIGURE 16 represents a fragmentary vertical cross-
sectional view, on an enlarged scale, of the upper end
of the front housing member and the front end of the
upper tube-mounting extending therethrough showing
the fastener in its unlatched position.

FIGURE 17 represents a similar fragmentary cross-
sectional view, but with the fastemer in its latched
position.

FIGURE 18 represents a side elevational view of the
two-part housing, by itself, namely, with the tube-mount-
ings and metering-tube removed therefrom.

FIGURE 19 represents a fore-and-aft vertical Cross-

sectional view of the front housing-member, on line
19—19 of FIGURE 20.

FIGURE 20 represents a rear elevational view of the
front housing-member.

FIGURE 21 represents a top plan view of the front
housing member, viewed on line 21—21 of FIGURE 20.

FIGURE 22 represents a horizontal cross-sectional
view on line 22—22 of FIGURE 20.

FIGURE 23 represents a fragmentary vertical cross-
sectional view on line 23-—23 of FIGURE 18.

FIGURE 24 represents @ top plan view of the upper
end of the front housing member, viewed on line 24—24
of FIGURE 18, with the fastener shown in cross section
(and with the lower end of the housing-member omitted).

FIGURE 25 represents a horizontal cross-sectional
view on line 25—25 of FIGURE 18 (but with the lower
end of the front housing-member omitted).

The following is a descriptiori of the embodiment of
the invention as shown in the accompanying drawings.

The front housing member 21 and the rear housing
member 22 are identically shaped, and may be molded
(preferably injection-molded) in the same mold or die,
from a generally chemically inert and impact-resistant
hard synthetic resin or “plastic,” such as for instance,
cellulose-acetate-butyrate exemplified by the synthetic
resin marketed under the trademark “Tenite.”

The front housing-member 21 is made of a clear trans-
parent form of such plastic, while the rear housing-
member 22 is made of an opaque or semi-opaque oOr
translucent form of such plastic which is preferably col-
ored with a selected color according to any chosen color-
code indicative of the fluid to be metered or the category
or class of fluids to be or being metered. Such selected
colors may be imparted to the rear housing-member 22
by suitable pigment or dye incorporated in the plastic ma-
terial prior to its being molded to form such housing-
member. Thus, one color may be selected generally to
indicate a gas while another color generally to indicate a
liquid. Likewise, a selected color may be used to indicate
a liquid of alkaline character while another color may
be used to indicate a liquid having an acid character, and
still another color may be used to indicate a neutral
liquid. Likewise, various colors may be adopted for the
rear housing-member 22 to indicate various specific
liquids or specific gases, or to indicate various categories
or classes thereof, according to a chosen color-code; or
specific colors may be selected to indicate particular flow-
lines in a chemical process.

Instead of making the rear housing member 22 com-
pletely opaque, it may be made tramslucent (and yet
colored), so as to permit the transmission therethrough
of some light which will illuminate the metering-tube 23
therein and the scale 24 thereon (or adjacent thereto)
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and the float 27 ‘therein. If made completely opaque,
then the vertical inner back surface 25 of the rear housing
member 22 may be made white or otherwise light-reflec-
tive, so as to form a good background against which the
position of the float 27 in respect to the scale 24 may be
conveniently read. A white or other light-reflective liner
of suitable thin sheet material may be adhesively secured
to the inner surface 25. The inner side-surfaces 26 may
be similarly whitened or rendered light-reflective.

Each of the two housing members 21 and 22 is of
channel-shaped cross-section, open at one end, and closed
at the other end by means of the cap-like portion 28.
The cap 28 includes a channel-closing half 29 and a
projecting half 30; the latter extending beyond the channel
of the housing member itself and overlapping the open
end of the channel of the other housing member. The
channel-closing portion 29 of the cap-portion 28 is formed
integrally with the two side-walls 31 and the intervening
center-wall 32 of the channel-shaped housing member,
as indicated in FIGURES 2, 4, 6, 15 and 19.

A sleeve-like socket 33, preferably of square cross-
section, is formed integrally with the cap-portion 28 and
is disposed normal to the main central wall 32 of the
housing member. The inner half of the socket 33 (namely,
the half thereof which is nearest the open far end of the
frame member) extends to the free vertical edges 34 of
the side-walls 31 of the housing member, while the other
half of said socket, which is adjacent the terminal
cap-wall 28, extends to the plane 35 in which the outer
surface of the center-wall 32 of the juxtaposed housing
member lies when the two housing members are oper-
atively assembled to each other in the manner indicated
in FIGURES, 1, 15, 18 and 19.

The free or open end of the center-wall 32 of each
housing member is recessed as at 37; the shape of the
recess 37 corresponding to the inper half of the socket-
opening 33, so that when the two housing members 21
and 22 are assembled to each other, the recess 37 in the
open end of one housing member is in alignment with
the corresponding inner surfaces of the socket 33 in the
closed end of the other housing member and forms a
continuation thereof, as indicated in FIGURES 2, 4, 15
and 18.

Each of the cap-portions 28 has side-walls 39, whose
edges face the juxtaposed free ends of the side-walls 31
of the other housing-member, and which are in the
planes of the respective side-walls 31 of the other housing-
member.

Each of the side-walls 39 is provided with a notch or
recess 41 (as indicated in FIGURES 1, 2, 15, 18, 19 and
20) which are adapted interlockingly to receive corre-
sponding projections or detents 42 extending from the
free ends of the side-walls 31 of the other housing-
member, so that when the two housing-members are
juxtaposed to each other with the edges 34 of the side-
walls 31 thereof adjacent to and in contact with each
other, but with the free end of each spaced from the
capped end of the other a distance slightly greater than
the length of the projections 42, a longitudinal shifting
of the two housing-members in relation to each other
with the cap-portions 28 thereof moved towards each
other, the projections or detents 42 of each housing-
member enter the recesses 41 of the opposite housing-
member and thereby interlock the two members in rela-
tion to each other in a fore-and-aft direction transversely
of the main longitudinal dimension of the housing-
members.

Each socket 33 receives one of the two tube-mounting
members 43 and 44, whose cross-sections are the same as
that of the sockets 33. If desired, the cross-sections of the
sockets 33 and of the tube-mounting members (43 and
44) may be of another polygonal shape or any other key-
ing shape which will prevent the rotation of the tube-
mounting mémber within its socket.

The top wall of the lower socket 33 and the bottom
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wall of he upper socket 33 is provided with a suitable
semicircular recess or notch 81 to clear the correspond-
ing end of the metering-tube 23 with a suitable clearance-
gap, as indicated in FIGURES 4, 5, 19, 21 and 22.

The tube-mounting members 43 and 44 are formed of
a solvent-resistant and chemically inert form-retaining
synthetic resin or “plastic” which is resiliently deformable
or yieldable to a small extent and has a capacity for
recovering from small temporary deformations thereof
after the deforming force is removed but will retain some
of the deformation for a longer time if the deforming
force persists for a longer time, and which will not seize
or “freeze” to a glazed glass surface when pressed there-
against for a long time but will slide therealong in a self-
lubricating relationship therewith and form a good sta-
tionary as well as sliding fluid-sealing contact therewith
when pressed thereagainst, and which will withstand rela-
tive high temperatures (from about 300° F. to about 500°
F. or 550° F.) without deterioration and is nonwetting
in relation to liquids, and which has a high coefficient of
thermal expansion in relation to glass and particularly
borosilicate glass. The preferred synthetic-resins or plas-
tics for the polytetrahaloethylene or polytetrafluoroethyl-
ene resins or fluoro-carbons exemplified by the polytetra-
fluoroethylene resins marketed under the trademark
“Teflon” and the polytrifluorochloroethylene resins mar-
keted under the trademark “Kel-F.” Examples of less
preferred synthetic-resins are the polypropylene resins
exemplified by the commercially available product mar-
keted under the trademark “Profax,” the polyethylene
resins exemplified by the commercially available product
marketed under the trademark “Marlex,” the nylon resins
exemplified by the commercially available product mar-
keted under the trademark “Plaskon,” the polyvinylchlo-
ride resins exemplified by the commercially available
product marketed under the trademark “Ultron,” and
the polystyrene resins exemplified by the commercially
available product marketed under the trademark “Styron.”

The inlet tube-mounting member 43 is nested in the
lower socket 33 with an interference-fit such that it can
be slid into and out of said socket with reasonable manual
force. The outlet tube-mounting member 44 is similarly
nested or telescoped in the upper socket 33. The small
thin-edged triangular gussets or ribs 36 in each (or some)
of the corners of the sockets 33 (and formed integrally
therewith) act as detents in relation to the corners of
the tube-mounting members 43 and 44 telescoped there-
into. As the gussets 36 are of the harder plastic of which
the housing-members 21 and 22 are formed, and the tube-
mounting members 43 and 44 are formed of a slightly
yieldable plastic, the gussets temporarily deform the
sharp square corners of the tube-mounting members 43
and 44 as the latter are telescoped into the sockets 33
and such deformed corners gradually recover when the
gussets have passed, except that at the points where the
gussets or ribs 36 come to rest on the corners of the
members 43 and 44 in the final operative position of the
members 43 and 44 in the sockets 33. At these points, the
gussets or ribs 36 form corresponding depressions in
such corners and so serve to keep the members 43 and 44
in their operative positions, namely, their positions in
which the outer end-surfaces of the members (43 and 44)
lie in the planes of the outer surfaces 35 of the center-
walls 32 of the housing-members 21 and 22, respectively.
After the tube-mounting members (43 and 44) has been
in its socket 33 for some time and is then removed there-
from, upon its subsequent insertion into its socket the
gussets or ribs 36 snap into such more or less permanent
or durable depressions when the tube-mounting members
(43 or 44) are telescoped into its operative position in
its socket 33. Thus by reason of the slightly yieldable
character of the plastic of which tube-mounting members
43 and 44 are formed, the members 43 and 44 may also
be repeatedly pushed out of and pushed back into their
respective sockets 33 when it is desired to disassemble and
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reassemble the members 43 and 44 in relation to the
housing-members 21 and 22, respectively; with the gussets
functioning as detents in relation to the members 43
and 44, '

The upper tube-mounting member 44 is inserted into
and removed from the upper socket 33 from the front.
The lower tube-mounting member 43 is inserted into
and removed from the lower socket 33 from the rear,
while the valve-stem 90 is removed therefrom. The diam-
eter of the upper rubber mounting-bushing 104 and the
diameter of the upper coupling-bell 66 are not greater
(and preferably slightly less) than the minimum distance
across the inner surfaces of the upper socket 33, so that
such bushing 104 and bell 66 will pass freely through
the upper socket 33 when the upper tube-mounting mem-
ber 44 is operatively telescoped into the upper socket 33
or is removed therefrom.

The tube-mounting members 43 and 44 have respective
inlet and outlet nipples or tube-connectors 45 and 46
formed integrally therewith. The tube-connector nipples
45 and 46 are telescoped into the cylindrical inlet and out-
iet bores 47 and 48 (respectively) of the metering-tube 23
and form fluid-tight connections therewith in the manner
indicated hereinbelow.

The metering-tube 23 and the metering-float 27 therein
are preferably of the type disclosed in U.S. Patent 2,731,-
830 entitled “Rotameter and Metering Tube Therefor”
issued on Jan. 24, 1956. The metering-tube and float may
also be of the type disclosed in U.S. Patent 2,441,350 en-
titled “Rotameter and Metering Tube Therefor” issued
on May 11, 1948. The metering-tube may also be of
other internally tapered forms and the float may likewise
be of other suitable forms appropriate for the particular
type of metering tube.

The outer diameters of the major portions of the
bodies of the inlet and outlet nipples or tube-connectors
45 and 46 are either the same as the inner diameters of
the corresponding cylindrical bores 47 and 48 (respec-
tively) of metering-tube 23 or are preferably slightly
smaller than the inner diameters of such cylindrical bores
47 and 48. The nipples or tube-connectors (45 and 46)
are provided with integral radially sealing annular cylin-
drical portions 49 and 50 (respectively) which are rela-
tively narrow in an axial direction and have slightly over-
sized diameters in relation to the respective bores 47
and 48; each of such integral cylindrical sealing annuli
forming a dry (namely, unlubricated) non-seizing and
slideable fluid-sealing interference-fit with the correspond-
ing cylindrical terminal bore of the metering-tube. Thus,
by way of example, with the cylindrical terminal bores
of the metering-tube having inner diameters of 0.250”,
the integral annular cylindrical sealing portions 49 and 50
would have outer diameters of 0.254” to 0.257”" (more
or less). For different sizes of terminal bores, the over-
size of the sealing annuli (49 and 50) would be similarly
proportionate.

The facing ends of the nipples or tube-connectors 45
and 46 are preferably tapered or chamfered as indicated
in the drawings.

The over-size of the upper annular cylindrical sealing
portion 50 is preferably greater than the over-size of the
lower annular sealing portion 49, so that a greater inter-
ference-fit is formed between the upper sealing annulus
50 and the corresponding terminal-bore 48 than between
the lower sealing annulus 49 to the corresponding termi-
nal-bore 47, so that if the two tube-mounting members
43 and 44 are drawn apart (to remove the metering-tube
23) without the below-described valve in the lower-tube-
mounting member being shut off while the flow-meter is
operatively connected to a fluid-line under pressure, the
metering-tube 23 will first separate from the lower tube-
mounting nipple 43, thereby preventing the float 27 from
being blown or carried out of the top of the metering-
tube. Thereupon (after closing said valve) the lower end
of the tube 23 may be moved laterally sufficiently to clear
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the inlet nipple 45 and then the tube 23 may be pulled
downwardly to separate it from the outlet nipple 46.

Thus, by way of example, with each of the two termi-
nal bores 47 and 48 having an inner diameter of 0.250”,
the outer diameter of the lower sealing annulus 49 may
be 0.254" (more or less) while the outer diameter of the
upper sealing annulus 50 may be 0.257”” (more or less).
With metering-tubes having terminal-bores of other sizes,
this differential in over-size would be proportionate.

When resiliently compressed in the terminal bores, the
integral fluid-seals (49 and 50) provide relatively high
pressure per unit contact-area between the sealing annu-
lus (49 and 50) and the inner surfaces of the terminal
bore (47 and 48) of the metering-tube, by reason of their
over-size and because they are relatively narrow (in an
axial direction) and also because they are flanked by in-
tegral body portions of the nipples of a diameter but
slightly less than that of the sealing annulus; thereby
forming a highly effective and durable non-seizing dry
(unlubricated) slidable integral fluid-seal between con-
nector-nipple and metering-tube.

Between the annular cylindrical tube-sealing portions
49 and 50 of the nipples 45 and 46, and the respective
main bodies of the tube-mounting members (43 and 44),
similar annular ring-receiving grooves 51 and 52 are pro-
vided, in which O-rings 53 and 54 are mounted to form
secondary seals with the corresponding cylindrical bores
47 and 48 of the metering-tube 23, so that if fluid does
pass the primary sealing-annuli 49 and 50, the O-rings

53 and 54 will prevent the passage of the fluid to the free g

ends of the metering-tube 23.

The O-rings 53 and 54 are formed of a fluoro-carbon
elastomer more readily deformable and having quicker
elastic recovery than the synthetic resin of which the nip-
ples (and tube-mounting -members 43 and 44) are
formed: such O-ring elastomer being exemplified by the
product commercially available under the trademark
“Viton.”

Each of the tube-mounting members 43 and 44 has a
multi-diametered or stepped cylindrical bore therein, in
which the respective tubular boro-silicate glass sleeves 74
and 61 are mounted.

The cylindrical bore in the upper tube-mounting mem-
ber 44 has a larger diametered bore-portion 55 extend-
ing inwardly from the rear end 56 thereof to a point 58
somewhat short of the vertical outlet-passageway 57
which extends through the outlet-nipple 46 thereof and in-
to the horizontal sleeve-receiving bore-portion 59. In-
wardly of the point 58, a smaller-diametered bore-por-
tion 59 is provided, which extends forwardly to a point
past the vertical outlet-passageway 57 but does not ex-
tend through the front end 60 of the tube-mounting mem-
ber being closed as indicated in FIGURES 4 and 12.

The boro-silicate glass outlet-sleeve 61, telescoped in-
to the bore of the tube-mounting member 44, is closed
at its front end 62 and is provided with a radial outlet-
opening 63 in registration with the vertical outlet-pas-
sageway 57 in the outlet-nipple 46. :

The portion 65 of the glass sleeve 61 which is outside
the tube-mounting member 44 is preferably of a slightly
larger diameter than the telescoped portion thereof, as
indicated in FIGURES 4 and 12, and a coupling bell 66
may be provided at the rear end thereof, with a sleeve-
receiving chamber 67 therein, for the reception of a fluid-
sealing coupling-sleeve 69 to form a fluid-tight joint with
the glass pipe 68 (having a similar coupling-bell) in ac-
cordance with the joint-construction forming the subject
matter of co-pending application Ser. No. 47,703 filed
May 21, 1965.

The inlet tube-mounting member 43 has a stepped bore
extending therethrough, with the larger diametered bore-
portion 70 thereof being at the front and terminating
at a shoulder 71 which is a suitable distance forwardly
of the inlet-passageway 72 in the inlet-nipple 45, as indi-
cated in FIGURES 4 and 12. The smaller-diametered cy-
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lindrical bore-portion 73 of the tube-mounting member
43 extends from the shoulder 71 to the rear end of the
member 43.

The boro-silicate glass sleeve 74 is nested in the bore of
the tube-mounting member 43 and has a larger-diam-
etered cylindrical front portion 76 which extends rear-
wardly past the inlet-hole 78, to the tapered surface 79,
and the smaller-diametered cylindrical portion 77 ex-
tending rearwardly thereof, and the still smaller-diam-
etered portion 82 which extends rearwardly of the por-
tion 77 to a suitable distance beyond the rear end of the
tube-mounting member 43 as shown in FIGURES 4, 12
and 13. The inlet hole 78 extends through the wall of the
glass sleeve 74 in registration with the inlet passageway
72 of the nipple 45 at a point slightly rearwardly of the -
shoulder 75 and slightly forwardly of the rear end 79
of the largest diametered portion 76 of the glass sleeve
74.

Layers of adhesive or bonding material, designated by
the numerals 164, 165 and 166, are interposed in the
clearances between the bore-surfaces of the tube-mount-
ing members 44 and 43 and the outer cylindrical surfaces
of the glass sleeves mounted therein, for adhesively bond-
ing the glass sleeves and said bore-surfaces, as shown in
FIGURE A.

The rear end of the portion 82 of the lower glass sleeve
74 terminates in a coupling-bell 66 similar to and for the
same purpose as the coupling-bell of the glass sleeve 61
described hereinabove.

The frontmost bore-portion 84 of the glass sleeve 74
is internally screw-threaded, as indicated in FIGURES
4, 12 and 13. Rearwardly of the threaded bore-portion
84, the bore of the glass sleeve 74 is cylindrical as indi-
cated at 85; this cylindrical portion 85 extending slightly
beyond the inlet-hole 78, to the conical bore-portion 86.
Rearwardly of the conical bore-portion 86, a short cylin-
drical bore-portion 87 is provided. Rearwardly of the
cylindrical bore-portion 87, the bore tapers or flares out-
wardly, slightly, to the rear-most cylindrical bore-portion
88 which extends to the coupling chamber 67 of the cou-
pling-bell 66.

A valve-stem, designated generally by the numeral 90,
is formed of the same synthetic-resin as that of which
tube-mounting member 43 is formed or is formed of
other suitable chemically inert and solvent-resistant fluo-
ro-carbon or other synthetic resin having the special char-
acteristics and properties of the synthetic resin of the
tube-mounting members 43 and 44 mentioned herein-
above.

The front portion 91 of the valve-stem is externally
screw-threaded to maich and thread into the internal
thread 84 of the glass sleeve 74 with a close running fit.
Rearwardly of the threaded portion 91 thereof the valve-
stem 90 has cylindrical portions 92, 95 and 96, each of a
diameter providing a very slight clearance or an easy-
running bearing-fit with the cylindrical bore 85 of the
glass sleeve 74. Between the cylindrical portions 92 and
95 thereof, the valve-stem 90 is provided with a ring-re-
ceiving groove 93 in which a “Viton” O-ring 94 is opera-
tively mounted to form a fluid-tight seal between the valve-
stem 90 and the cylindrical bore-portion 85 of the glass
sleeve 74. Rearwardly of the ring-receciving groove 93
thereof, namely, between the aforementioned cylindrical
portions 95 and 96 thereof, the valve-stem 90 has an over-
sized integral annular cylindrical fluid-sealing portion 97,
forming an interference-fit with the cylindrical bore-por-
tion 85 of the glass sleeve or valve-housing 74 so as to
form a primary fluid-seal between the valve-stem 96 and
the cylindrical bore-portion 85.

Thus, by way of example, with the bore-portion 85 of
the glass sleeve or valve-housing 74 having an inner
diameter of 0.316”, the outer diameter of the integral seal-
ing annulus 97 would be 0.320"" to 0.321"" (more or less).
If the bore-portion 85 is of a different diameter, then
the over-size of the sealing annulus 97 would be corre-
spondingly proportioned.
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A highly effective and durable integral non-seizing, slid-
able, dry (unlubricated) fluid seal is formed between the
sealing annulus 97 and the bore-portion 85 by reason
of the resilient compression of the sealing annulus 97
within the bore 85 (due to the over-size of the sealing
annulus 97) and the resultant outward radial pressure ex-
erted by the sealing annulus 97 due to its tendency to
restore itself to its original diameter, and because the
sealing annulus (97) is relatively narrow in an axial di-
rection and beceause it is flanked by integral body por-
tions 95 and 96 whose outer diameter is but slightly less
than the outer diameter of the sealing annulus 97, where-
by a relatively high pressure per unit of contact-area is
exerted by its sealing annulus 97 against the innper sur-
face of the glass bore-portion 85.

For convenience in graphically illustrating the afore-
mentioned difference between the outer diameters of the
cylindrical portions 95 and 96, on the other hand (and
the relationship of said outer diameters io the inner di-
ameter of the bore-portion 83), the cylindrical portions
95 and 96 are shown in FIGURES 4, 12 and 13 as being
smaller (in relation to the bore-portion 85) than they
actually are, so as to provide visual contrast between
the originally over-sized (and resiliently compressed)
sealing annulus 97, on the one hand, and the slightly
smaller-diametered portions 95 and $6. on the other
hand.

Rearwardly of the cylindrical portion 96 thereof, the
valve-stem 99 has a further reduced cylindrical portion
98, and rearwardly of the latter it has a conical portion
99. Rearwardly of the conical portion $9 is a cylindrical
portion 16¢ of a short axial extent and of the diameter
which will provide a slight clearance with the frontmost
portion of the cylindrical bore-portion 87 or will make
an easy running fit therewith.

The conical portion 99 of the valve-stem 99 serves as
a shut-off valve member by seating against the like
conical bore-portion 86 when the valve-stem 90 is moved
to its rearmost or “closed” position.

The valve-stem 90 has a slightly tapered throttling por-
tion 101 at the inner or rear end thereof, which termi-
nates in a conical tip portion 102, The tapered portion 161
serves as a fine-adjustment throttling means, so as to
permit the variation of the rate-of-flow by small incre-
ments, by the turning of the valve-stem. The variable
positioning of the tapered portion 101 within the cylin-
drical bore-portion 87 finely varies the annular clear-
ance between the taper 191 and such cylindrical bore-
portion 87 and thus finely varies the “valve-opening” to
obtain any desired rate of flow. The angle or rate of
the taper 101 and the pitch of the screw-thread 89 and 91
are so selected (in relation to each other) that with a
suitable number of turns of the valve-stem 90 (as for
instance, nine turns), the valve-stem is moved from its
fully closed position (indicated in FIGURES 4 and 13)
to its fully opened position in which the courss-adjust-
ment conical-tip 102 is just withdrawn from the discharge
“mouth” of the cylindrical bore-portion 87. A suitable
notched or knurled round handle or knob 163 is suitably
secured to the outer end of the valve-stem 90, whereby
the valve-stem may be conveniently rotatzd for obtaining
the desired valve-setting and the corresponding rate of
flow.

A rubber, synthetic rubber or other suitable elastic
bushing or sleeve 104, having an annular bracket-receiving
groove 105 therein, is mounted on the rearwardly ex-
tending outer portion 65 of the glass sleeve 61, with a
sufficiently great resistance-fit so that it will not readily
slide along the glass sleeve but may be moved there-
along by applying to it sufficient force. The rubber
bushing 104 is preferably slipped over the closed front
end of the glass sleeve 61 before the latter is telescoped
into the bore of the tube-mounting member 44. A similar
rubber or other elastic bushing or sleeve 186, having a
similar annular bracket-receiving groove 107, is mounted
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on the rearwardly extending outer portion 82 of the glass
sleeve 74, before the latter is telescoped into the tube-
mounting member 43. In this case the bushing 166 is
stretched over either the front end or the rear end of the
lower glass sleeve 74; whichever end has the lesser di-
ameter.

The meter-mounting bracket or plate 108 (FIGURE
14) has its lower end nested and detachably secured
in a slot 102 formed in the top of the cylindrical mount-
ing plug 119, by means of the Allen type set-screw 75 or
by any other suitable fastening means which will not
interfere with the turning of the mounting-plug 110 in
the socket-bore 111. The mounting-plug 110 is removably
nested within the vertical cylindrical socket-bore 111 of
the socket member 112 formed at the top of and in-
tegrally with the table-supported base 123. The base
113 is formed either as an upwardly dished circular
(or otherwise shaped) plate or is formed with the three
legs 114, as indicated in FIGURES 1 and 2. A horizontal
cylindrical chamber or bore 115 is provided in the socket
member 112, intersecting the cylindrical socket-bore 111
thereof (in the manner indicated in FIGURE 3), and a

- smaller-diametered screw-hole 116 extends from the inner
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end of the cylindrical chamber 115 to the other side of
the socket member 112. A cylindrical wedging member
117, having a conical wedging portion 118, is opera-
tively mounted within the cylindrical bore or chamber
115. A screw 119 is threaded into the threaded axial hole
extending through the wedging member 117, with its
headed stem extending through the hole 116. By turning
the knurled knob or head 120 of the screw 119, the
wedging member 117 may be drawn further into the cham-
ber 115 so that its conical wedging surface 118 will
wedgingly bear against the cylindrical outer surface of
the mounting plug 110, thereby to lock the latter within
the socket-bore 111 in any desired angular position about
its vertical axis and thereby to place the plane of the
mounting-bracket or plate 108 in any position within the
360° turning range thereof about its vertical axis.

The meter-mounting bracket-plate 108 is provided with
a vertically extending upper recess or notch 121 through
its upper end and with a horizontally extending lower re-
cess or notch 122 extending inwardly from one of its two
vertical side-edges, as indicated in FIGURES 1, 2, 4, 9,
10 and 14. The width of these notches is generally equal
to or very slightly less than the diameter of the corre-
sponding annular groove (105 and 107) of the rubber
mounting bushing (104 and 106), and the thickness of the
plate 168 (at least adjacent to said notches) is equal to or
slightly greater than the width of such corresponding
groove (105 and 167), so that when the notched portions
of the plate 108 and the corresponding bushings are inter-
fitted with each other, with the notched portions of the
plate entering the corresponding grooves of the bushings,
the bushings will form a substantial resistance-fit with
the plate, so as to resist dislodgement of the plate and
the bushings with respect to each other; to an extent suffi-
cient operatively to support the flow-meter in the man-
ner shown in FIGURES 1, 2, 4, 9, 1¢ and 12.

The flow-meter may be operatively mounted to the plate
108 with the outer housing members 21 and 22 as indi-
cated in FIGURES 1, 2, 4 and 5, or may be operatively
mounted to the plate 108 without the outer housing mem-
bers 21 and 22 as indicated in FIGURES 9, 10 and 12.
To mount the flow-meter to the plate 168 (in either
case), the upper notched end of the plate 108 is first slid
onto the upper bushing 104 with the notch-adjacent por-
tions of the plate entering and nesting within the groove
165; while holding the plate 108 at a slight angle to the
metering-tube 24 so that the lower end thereof clears the
lower bushing 1¢6. By so nesting the upper bushing 104
in the upper notch 121, the lower horizontal notch 122 is
brought into horizontal alignment with the lower bushing
166. By then moving the lower end of the plate 108 and
the bushing 106 towards each other, the lower bushing
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106 is similarly nested within the lower notch 122 of the
plate, in the manner indicated in FIGURES 1, 2, 4, 5, 9,
10, 12 and 14. The disengagement of the piate 108 from
the bushings 164 and 186 is accomplished by first laterally
disengaging the lower bushing 106 from the lower notched
end of the plate, and thereafter vertically disengaging the
upper bushing 104 from the upper notched end of the
plate 108.

The flow-meter may be used without the housing-mem-
bers 21 and 22 (as indicated in FIGURES 9, 10 and 12)
when the fluid-pressure in the metered line is either a nega-
tive pressure (i.e. some vacuum) or is such a low posi-
tive pressure as will not overcome the interference-fit
between the cylindrical terminal bore-portions 47 and 48
of the metering-tube 23 and nipples 45 and 46 and which
will hence not separate the tube 23 from the tube-mount-
ing members 43 and 44.

The meter-mounting bracket-plate is provided with a
pair of suitably spaced threaded holes 123 and 124, into
which the smaller threaded ends 125 and 126 of the hori-
zontal rods 127 and 128 may be threaded. The shoulders
intermediate the smaller threaded ends of the rods 127
and 128 and the main body portions thercof permits the
screw-tightening of the horizontal rods 127 and 128
firmly against the rear surface of the bracket-plate 188,
in the manner indicated in FIGURE 10. The horizontal
rods 127 and 128 may be detachably secured (in varying
positions) upon the conventional laboratory rack-rods, as
for instance, the rod 131, by means of clamps 132, hav-
ing set-screw 133 (as indicated in FIGURE 10). Such rod
supporting of the meter-mounting plate 108 is also in-
tended to be used when the housing-members 21 and
22 are operatively mounted to the tube-mounting members
43 and 44; though such rod-supporting of the complste
flow-meter (including the housing-members 21 and 22}
is not shown in the drawings.

When the meter-mounting plate 108 (and the complete
or the housing-free meter mounted thereto) is to be sup-
ported by the rods indicated in FIGURES 9 and 11,
the mounting-plug 116 may be detached from the plate
108 by loosening the set-screw 75 (or other fastening
means) which detachably secures the lower end of the
plate 1G8 to the plug 110.

Below the lower end of the tapered bore 138, of the
metering tube 23, a slightly restricted bore-portion 139
is provided, with an intervening shoulder 140, which
serves as a lower stop or “rest” for the float 27, thereby
making it unnecessary to have a separate float-stop as is
customary in flow-meters of the variable-area type.

The same tube-mounting members 43 and 44 and the |

same nipples 45 and 46 thereof, are adapted to receive
and operatively mount different sizes of metering-tube
23, namely having different sizes of tapered bores 138
but having the same nipple-receiving terminal bore-por-
tions 47 and 48. The float 27 matches the size of the

taper 138 of the metering-tube 23, with the outermost

diameter of the float generally equal to or but slightly
less than the smallest diametral cross-dimension or float-
guiding dimension of the tapered bore-portion of the tube
at the bottom thercof.

In order both to prevent amy valving effect by the
float 27 coming to rest against the end of the upper
nipple 46 (when the flow-rate exceeds that for which the
tube and float are designed) and to prevent the float
passing upwardly through the outlet passageway 57 (when
using a small-bore metering-tube and a correspondingly
small float) when the flow-rate exceeds that of the tube-
and-float, a synthetic resin plastic sleeve 146 having a
bore smaller than the smallest float to be used, is press-
fitted into (or otherwise secured in) the lower end of
the outlet passageway 57, and a pair of radial (or lateral)
outlet holes 141 are provided in communication with the
outlet passageway 57; the combined cross-sectional areas
of such outlets being in excess of what is necessary to per-
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mit the unrestricted flow of the fluid at the maximum rate
of flow for which the largest-bore metering-tube and
float may be designed. By this means the heretofore con-
ventional separate upper float-stop is eliminated.

A fastener, designated generally by the numeral 142, is
operatively interposed between the front end 60 of the
upper tube-mounting member 44 and the upper end of
the front wall 32 of the front housing-member 21, as
indicated in FIGURES 1, 2, 4, 15-16 and 18-19. The
fastener 142 serves to interlock the two housing-members
21 and 22 against longitudinal separation from each other
in the direction of the axis of the metering-tube 23.

The fastener 142 includes a “keeper” 143 secured to
the exposed front end-wall 69 of the upper tube-mounting
member 44, by means of screws 144, and the articulated
Jatching member 145 whose stationary end 146 is secured
to top of the center-wall 32 of the front housing member
21 by means of the screws 147,

The fastener 142, or at least the latching member 145
thereof, is formed of a generally form-retaining syn-
thetic resin (or “plastic”) having sufficient flexibility and
resiliency to permit the repeated bending of a narrowed
or thinned portion thereof without breakage or fatigue
so that such thinned portion may serve as an integral
hinge portion or member. Examples of such plastics or
synthetic resins are the polypropylene resins exemplified
by the product commercially available under the trade-
mark “Profax,” and polyethylene resins exemplified by
the product commercially available under the trademark
“Marlex,” and nylon resins exemplified by the product
commercially available under the trademark “Plascon,”
and polystyrene resins exemplified by the product com-
mercially available under the trademark “Styron.”

The latching member 145 includes the front hooking
portion 148 having integral side-portions 149 which stiffen
it and between which the keeper 143 and the stationary
end portion 146 and the intervening toggle-portion 150
nest when the fastener is in its latching position indicated
in FIGURES 1, 4, 17, 18, 24 and 25.

Intervening the stationary end-portion 146 and the
toggle-portion 150 (of the latching member 145) a
thinned hinge-portion 151 is provided, and between the
toggle-portion 156 and the lower end-wall 153 of the hook-
ing portion 148 a thinned hinge-portion 152 is provided.
The two thinned hinge-portions 151 and 152 are offset with
respect to each other; the upper hinge-portion 151 being
on the outside and the lower hinge-portion 152 being on
the inside. The bottom wall 153 of the hooking portion
148 is a rigid part thereof because its lateral ends are
integral with the stiffening side-walls 149 of the hooking
portion, Therefore, an upward pull of the hooking portion
148 (when in its latched position shown in FIGURE 17)
will cause the toggle-portion 150 to be biased (about the
hinge-portion 151) towards the center-wall 32 of the front
housing-member 21, thereby keeping the fastener in its
closed or latched position shown in FIGURES 17, 1, 2, 4
and 18. To unlatch the fastener 142, it is only necessary
to exert slight finger-pressure, in an outward direction,
against the bottom surface 154 of the hooking-portion
member 148, whereby the aforementioned biasing of the
toggle-portion 150 is overcome and the unlatching shown
in FIGURE 16 is effected; permitting the subsequent
outward swinging of the hooking-portion into the position
thereof shown in FIGURES 15 and 19.

The upper end of the hooking-portion 148 is provided
with a downwardly-facing hook 155 whose lateral ends
are integral with the side-walls 149 thereof, and a recess
or groove 156 is provided between the hook 155 and the
front wall of the hooking-portion 148. The keeper 143
is provide with an upwardly facing detent 157 along
its upper front edge and with a clearance 158 therebehind.
The hook 155 enters the clearance 158 and the detent
157 enters the recess or groove 156 when the fastener is
in its latched position shown in FIGURES 17, 18, 1,
2 and 4.
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The upper edge of the stationary portion 146 of the
latching-member 145 is provided with a recess or groove
159 shown in FIGURE 15, which is adapted to receive the
downwardly-facing tongue 160 of the keeper 143 when
the fastener 142 is in its latched position; the tongue
160 then nesting in the recess 159 with a close fit so
as to form a mechanical interlock between the upper
tube-mounting member 44 (and the rear housing-member
22 in which it is mounted) and the upper end of the
center-wall 32 of the front housing-member 21, as in-
dicated in FIGURES 4, 17, 18, 24 and 25.

The rear ends of the glass sleeves 74 and 61 are con-
nected to the upstream and downstream sides (respec-
tively) of the fluid-line whose rate of flow is to be
measured. These connections may be made through the
joint-construction hereinabove referred to as disclosed in
the aforementioned co-pending application Ser. No.
47,703 or may be made by any other suitable hose-
connections or pipe-connections, including any conven-
tional connections, hose, tube or pipe connections.

The flow-meter may be disconnected from the mounting-
plate 108 without disassembling the housing (21 and 22)
and without disconnecting the flow-meter from the line
whose rate-of-flow is being measured, by merely first dis-
engaging the lower end of the plate 108 from the lower
bushing 106 and then disengaging the upper end of the
plate 108 from the upper bushing 106 by a vertical motion
of the plate in relation to the bushing 104.

To change the metering-tube 23 in the meter either for
replacement or change of tube-size and/or to change
the float, at least one end of the meter must be discon-
nected from the mounting-plate 108. The latch 142 is
then opened and then the two housing-members (21 and
22) are separated from each other in a longitudinal
direction (parallel to the axis of the metering tube 23)
until the lower end of the metering-tube 23 has been
disengaged from the lower nipple 45; whereupon the
metering-tube is slanted so as to clear the lower nipple
and is then pulled down from the upper nipple 46. By a
reverse series of steps a nmew metering-tube may be in-
serted, and then the two housing members are moved
towards each other until the detents 160 and 155 enter the
notches or recesses 159 and 158, respectively, and the
latch 142 is thereupon closed.

In its complete or “housed” form shown in FIGURES
1, 2 and 4, the two housing-members 21 and 22 become
parts of the meter connections, in the sense that they
serve to keep the tube-mounting members 43 and 44 in
spaced relation to each other, against any fluid pressure
tending to separate them and against any force tending
to misalign the nipples 45 and 46 thereof.

In the flow-meter of the present invention, the fluid
comes into contact only with glass and the aforementioned
chemically inert synthetic resin (preferably Teflon or
Kel-F) of which the tube-mounting members 43 and 44
and the valve-stem 90 are formed.

In each instance, the primary seal between the cylin-
drical terminal bore-portions 47 and 48 of the metering-
tube 23 and the corresponding nipples 45 and 46, and
between the valve-stem 90 and the glass bore-portion 85
are effected by the annular cylindrical sealing portions
(49 and 50) of the nipples and the annular cylindrical
sealing portion 97 of the valve-stem, bearing against the
juxtaposed cylindrical bores of the metering-tube and of
the lower glass sleeve, respectively, while a secondary
seal is formed behind each such primary seal by an
elastomer (Viton) O-ring operatively mounted in ring-
receiving grooves behind such primary seals.

An arcuate latch 170 is pivoted to the bracket-plate
108 about a headed pivot member 171 as illustrated in
FIGURES 14, 14A and 14B. The pivot member has a
slight shoulder 172, and the axial distance between such
shoulder and the latch-engaging head of the pivot member
is slightly greater than the thickness of the latch 170,
so that when the plate-entering end 173 of the pivot
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member 170 is riveted over or otherwise firmly secured
in the anchorage-hole in the plate 108, the latch 170 will
be free to swing about the pivot. A thin washer 174 is
interposed between the shoulder 172 and the rear surface
of the mounting-plate 108, to space the latch 170 from
such rear surface. The latch 170 has an arcuate extent
slightly greater than 180°, namely, of the order of 195°
from the center of its pivot to the latching end thereof,
so that when the latch is swung across the outer rubber
flange of the rubber bushing 104, it will engage such
rubber flange with a significant interference-fit, whereby
the latch 170 prevents the disengagement of the upper
end of the plate 108 and the upper bushing 104 from
each other. A similar latch may be mounted in operative
juxtaposition to the lower rubber bushing 106, but
disposed (in relation to such bushing 106) in a position
which is 90° of the position of the upper latch 170.

The following is a description of the method of mount-
ing the glass sleeves 61 and 74 in the synthetic-resin tube-
mounting members 44 and 43 (respectively).

The portions of the outer surfaces of the glass sleeves
61 and 74 which are within the corresponding synthetic-
resin tube-mounting members 44 and 43 (respectively)
are precision-ground to roughen such glass surfaces and
also to dimension the respective outer diameters 64 and
76 thereof accurately to the effective over-size in relation
to the initial (cold) diameters of the respective bore-
portions 55 and 76 of the resin members 44 and 43, so
as to permit the efficacious heat-shrinking and epoxy-
adhesion or bonding of the juxtaposed glass and resin
surfaces to each other, as more fully described herein-
after.

Prior to the mounting of the glass sleeves and resin
members to each other, the glass sleeves are devoid of
the respective radial holes 63 and 78; these holes being
drilled after the resin members and the glass sleeves have
been assembled to each other in the manner hereinafter
described. .

Prior to the assembly of the resin members 43 and
44 and the respective glass members 74 and 61, the bores
of the resin members are treated with a solution of an-
hydrous ammonia and an alkali metal such as sodiumr
for a minute or so, namely, until a thin or very slight
adherent carbon layer is formed on the bore-surfaces
of the resin members; such carbon layer being recogniz-
able by bore-surfaces gradually turning from their initially
generally white color to a brown color of increasing de-
gree of darkness as such treatment is continued.

The resin members are thereafter heated to a tem-
perature of approximately 500° F. (more or less), there-
by to cause the diameters of the bores thereof materially
to expand or enlarge to an extent providing several thou-
sandths of an inch clearance between the smaller bore-
portion of the tube-mounting member and the outer
ground cylindrical surface of the glass sleeve to be tele-
scoped thereinto. Thus, for example, with the tube-mount-
ing member formed of Teflon, the larger bore-portion 55
of the tube-mounting member 44 which has an original
(cold) diameter of approximately .305” is expanded by
about .013” to .318" when so heated, while the smaller
bore-portion 59 thereof whose initial (cold) diameter is
approximately .295"" is expanded by about .0126"” to
.3076"" when so heated. Similarly, the larger bore-por-
tion 70 of the lower tube-mounting member 43 which
has an original (cold) diameter of approximately .460'
is expanded by about .0196” to .4796’’ when so heated,
while the smaller bore-portion 73 thereof whose initial
(cold) diameter is approximately .450’" is expanded by
about .019” to .469"" when so heated. The smaller-diam-
etered outer cylindrical surface 64 of the glass sleeve 61
which is telescoped into the upper tube-mounting mem-
ber 44 is ground to a diameter of .305", which is .010”
larger than the cold diameter of the smaller bore-portion
59 of the member 44 but is .,0026" less than the heated
diameter of such bore-portion. The portion of the glass
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sleeve 61 which is outside and to the rear of tube-mount-
ing member 44 and whose exterior cylindrical surface is
left in its original glazed condition, has a diameter sub-
stantially greater than that of the ground exterior sur-
face 64 of the glass sleeve 61 which is telescoped into
the member 44, as indicated, for instance, in FIGURE

4. The diameter of the outer cylindrical surface 76 of

the lower glass sleeve 74 is ground to- .460". This is
010" larger than the cold diameter of the smaller bore-
portion 73 of the lower tube-mounting member 43 but
is .009”" smaller than its hot diameter of such bore-por-
tion, thereby providing a .009” clearance for the afore-
mentioned assembly with an epoxy-resin coating on the
outer surface of the glass sleeve 74, with sufficient -of
such epoxy-resin passing into the clearance between the
larger diametered bore-portion 70 and the ground cylin-
drical glass surface 76 to form the epoxy layer 165 (FIG-
URE 4). These dimensions are illustrative, and. repre-
sent relative dimensions or proportions which may be
applied to meters of a size different from the illustrated
in the drawings; wherein FIGURE 2 shows approximately
the actual size of a meter embodying the present in-
vention.

Either prior to or during the heating of the resin mem-
bers 43 and 44, the outer ground surfaces of the glass
sleeves (which will ultimately be disposed within the
resin members) are coated with an admixture of an ad-
hesive or bonding epoxy-resin and a catalyst or accel-
erator therefor, such admixture having the consistency
of approximately that of soft putty. Such coating is made
sufficiently thick so that some of the resin will be scraped
off (toward the rear ends of the glass sleeves) as the
glass sleeves are later telescoped into the bores of the
respective resin members.44 and 43.

While the resin members 44 and 43 are at the afore-
mentioned temperature, with their bores so expanded or
enlarged, the glass sleeves 61 and 74 are telescoped there-
into from the rear ends towards the front ends of the
resin members. During this insertion, some of the afore-
mentioned epoxy-resin is scraped off toward the rear, and
any excess is thus gathered around the exterior portions
of the glass sleeves, just beyond the rear ends of the resin
members (to be thereafter mechanically removed). How-
ever, because of the expansion of the bores of the resin
members 44 and 43, epoxy layers 164 and 165 are re-
tained and disposed in the slight clearances between the
bore-portions 55 and 70 (respectively) of the resin mem-
bers 44 and 43 and the juxtaposed outer ground cylin-
drical surfaces of the glass sleeves 61 and 74 (respec-
tively) and such epoxy layers form a bond between the
glass and the synthetic resin tube-mounting members. A
similar though thicker epoxy layer 166 is likewise formed
in the smaller-diametered bore-portion 73 of the lower
resin member 43 and the juxtaposed smaller-diametered
outer surface 77 of the glass sleeve 74.

After cooling and the removal of any excess epoxy
resin which may be extruded exteriorly of the resin mem-
bers 44 and 43, the assemblies of the resin members and
glass sleeves are permitted to cure, namely, are given
sufficient time for the epoxy resin firmly to set and harden.

After the epoxy layers 164, 165 and 166 have ade-
quately hardened, the holes 63 and 78 are drilled through
the side-walls of the respective glass sleeves 61 and 74,
by a diamond drill inserted through the respective fluid-
passageways 57 and 72 in the nipples 46 and 45 of the
resin members 44 and 43.

By reason of the initially oversize of the diameter of
the outer cylindrical glass surface 64 in relation to the
bore-portion 59 and of the diameter of the outer cylin-
drical glass surface 76 in relation to the bore-portion
70, and the subsequent shrinkage of these two-portions
onto such oversized glass surfaces, no appreciable layer
of epoxy-resin remains between the shrink-fitted con-
tiguous cylindrical resin and glass surfaces through which
the holes 63 and 78 are drilled; the epoxy resin being
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forced into the clearances provided therefor, Hence, the
fluid being metered will not come in contact with the
epoxy-resin.

The rubber bushings 104 and 106 are mounted on the
respective rear exterior terminal portions 65 and 82 of
the glass sleeves 61 and 74 after the glass sleeves and
resin tube-mounting members 43 and 44 have been as-
sembled to each other in the manner hereinabove de-
scribed; the bushings 104 and 106 being made of low-
durometer neoprene with sufficient stretchability to be
stretchable over the pipe-coupling bells 66. When so
mounted, the bushings 104 and 106 are slideable along
the outer or exposed glazed surfaces of the glass sleeves
when substantial force is applied so to slide same, and
form an interference-fit with such glass surfaced of suffi-
cient magnitude adequately to mount and support the
meter to and by the meter-mounting member 108.

Having shown and described an embodiment of the
invention, the following is claimed.

1. A tube type fluid meter including two spaced-apart
tube-mounting members formed of a form-retaining
though slightly resiliently-deformable non-brittle chem-
ically-inert and solvent-resistant synthetic-resin having
chemical and physical stability at temperatures at least up
to 350° F. and capable of forming an unlubricated non-
seizing and slideable fluid-sealing contact with a match-
ingly-shaped glazed glass surface when pressed there-
against, each tube-mounting member having a generally
cylindrical tube connector for telescoping with an end of
the below-mentioned metering-tube, each of said tube-
connectors having a generally cylindrical fluid-sealing
annulus integral therewith and projecting radially there-
from and being resiliently compressible in a radial direc-
tion for forming a radial fluid-seal with the below-
mentioned glazed sealing surface of the metering-tube,
each tube-mounting member having a bore therein and
having a fluid-passageway extending through said tube-
connector thereof and communicating with the bore
thereof, glass metering-tube having generally cylindrical
glazed sealing surfaces at its ends telescopically mounted
to said tube-connectors with substantial interference-fit
with the aforementioned integral fluid-sealing annuli
thereof and resiliently compressing the latter in a radial
direction and so demountably sealing the ends of said
metering-tube to said tube-connectors and forming com-
munication between the metering-tube and the aforemen-
tioned fluid-passageways thereof of said tube connectors,
and a support demountably interconmecting said tube-
mounting members and retaining them in operatively
spaced relation to each other.

2. A tube type fluid meter including two spaced-apart
tube-mounting members formed of a form-retaining
though slightly resiliently-deformable non-brittle chemi-
cally-inert and solvent-resistant synthetic-resin having
chemical and physical stability at temperatures at least up
to 350° F. and capable of forming an unlubricated non-
seizing and slidable fluid-sealing contact with a match-
ingly-shaped glazed surface when pressed thereagainst
and having a coefficient of thermal expansion substantially
greater than that of borosilicate glass, each tube-mounting
member having an integral tube-connector having a gen-
erally cylindrical fluid-seal integral therewith and pro-
jecting therefrom-and being resiliently compressible in a
radial direction, each tube-mounting member having a
sleeve-receiving bore therein and having a fluid-passage-
way extending through the tube-connector thereof and
communicating with the bore thereof, a borosilicate glass
sleeve immovably mounted in and permanently sealed to
the bore of each tube-mounting member and commu-
nicating with the bore thereof, a glass metering-tube hav-
ing generally cylindrical glazed sealing surfaces at its ends
telescopically mounted to said tube-mounting members
with substantial interference-fit with the aforementioned
integral fluid-seals of the tube-connectors and resiliently
compressing such integral fluid-seals in a radial direction
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and so demountably sealing the ends of said metering tube
to said tube-connectors and forming communication be-
tween the metering-tube and the aforementioned fluid-
passageways thereof, and a support demountably inter-
connecting said glass sleeves and retaining them and the
tube-mounting members in operatively spaced relation to
each other.

3. A tube type fluid meter according to claim 1, in
which the synthetic-resin of which the tube-mounting
members are formed is a fluoro-carbon, and in which each
of the tube-mounting members has a tube-receiving nipple
extending therefrom with which the ends of the metering-
tube are telescoped with the interference-fit and through
which nipples the fluid-passageways extend.

4. A tube type fluid meter according to claim 2, in
which the synthetic-resin of which the tube-mounting
members are formed is a fluoro-carbon, and in which
each of the tube-mounting members has a tube-receiving
nipple extending therefrom with which the ends of the
metering-tube are telescoped with the interference-fit and
through which nipples the fluid-passageways extend.

5. A tube type fluid meter including two spaced-apart
tube-mounting members formed of a form-retaining
though slightly resiliently-deformable non-brittle chemi-
cally-inert and solvent-resistant synthetic resin having
chemical and physical stability at temperatures substan-
tially above the boiling point of water and capable of
forming an unlubricated non-seizing and slidable fluid-
sealing contact with a matchingly-shaped glazed glass sur-
face when pressed thereagainst, each tube-mounting mem-
ber having an annular and generally cylindrical and radi-
ally compressible tube-seal integral therewith and having
a sleeve-receiving bore therein and having a fluid-passage-
way communicating with the bore thereof, a glass sleeve
immovably mounted in and permanently and fixedly
sealed to the bore of each tube-mounting member and
having a hole through the wall thereof in registration with
the fluid-passageway thereof, a metering-tube having gen-
erally cylindrical glazed sealing surfaces at its ends tele-
scopically mounted to said annular tube-seals of said
tube-mounting members and communicating with the
aforementioned fluid-passageways thereof and demount-
ably sealed thereby with substantial interference-fit there-
with, and a support demountably interconnecting said
tube-mounting members and retaining them in operatively
spaced relation to each other.

6. A tube type fluid meter including two spaced-apart
tube-mounting members in generally vertical alignment
with each other when in use, said tube-mounting mem-
bers being formed of a form-retaining though slightly
resiliently-deformable non-brittle chemically-inert and
solvent-resistant synthetic resin having chemical and phys-
ical stability at temperatures substantially above the boil-
ing point of water and capable of forming an unlubricated
non-seizing and slidable fluid-sealing contact with a
matchingly-shaped glazed glass surface when pressed
thereagainst, each tube-mounting member having a sleeve-
receiving bore therein and having a fluid-passageway dis-
posed transversely of and communicating with the bore
thereof, and each of said tube-mounting members having
an integral radially-acting tube-sealing annular portion
operatively disposed in relation to the fluid-passageway
thereof, a glass sleeve mounted in and sealed to the bore
of each tube-mounting member and having a hole through
the wall thereof in registration with the fluid-passageway
thereof, a metering-tube having its ends telescopically
mounted to said tube-mounting members and communi-
cating with the aforementioned fluid-passageways thereof
and demountably sealed thereto by the aforementioned
radially-sealing annular portions thereof with substantial
interference fit therewith, and a demountable support in-
terconnecting said tube-mounting members and retaining
them in operatively spaced relation to each other.

7. A tube type fluid meter including two spaced-apart
tube-mounting members formed of a form-retaining
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though slightly resiliently-deformable non-brittle chemi-
cally-inert and solvent-resistant synthetic resin having
chemical and physical stability at temperatures substan-
tially above the boiling point of water, and capable of
forming an unlubricated non-seizing and slidable fluid-
sealing contact with a matchingly-shaped glazed glass
surface when pressed thereagainst, each tube-mounting
member having a sleeve-receiving bore therein and includ-
ing a tube-connector with a fluid-passageway therethrough
communicating with the bore thereof, said tube-connectors
facing and being co-axial with each other, and each of
said tube-connectors having an integral annular radially-
acting and radially compressible tube-seal for forming a
demountable fluid-seal with an end of a metering-tube
when such tube-connector and such tube-end are tele-
scoped in relation to each other, a glass sleeve immovably
mounted in and permanently sealed to the bore of each
tube-mounting member and having a hole through the
wall thereof in registration with the fluid-passageway
thereof, a glass metering-tube having generally cylindrical
glazed sealing surfaces at its ends and telescopically
mounted to said tube-connectors and demountably sealed
thereto by the aforementioned radially-sealing annular
portions thereof with substantial interference fit therewith,
and a support demountably interconnecting said tube-
mounting members and retaining them in operatively
spaced relation to each other. )

8. A tube type fluid meter including an elongated
tube-encasing and tube-supporting housing adapted to
be vertically disposed when in use, said housing having
a transparent front wall, a socket in each end of said
housing, extending transversely thereof, a tube-mounting
member removably mounted in each of said sockets, said
tube-mounting members being formed of a form-retaining
though slightly resiliently-deformable chemxcal]y-mert
and solvent-resistant non-brittle synthetic resin having
chemical and physical stability at temperatures at least
up to about 350° F. and capable of forming an unlubri-
cated non-seizing and slidable fluid-sealing contact with
a matchingly-shaped glazed glass surface when pressed
thereagainst and having a coefficient of thermal expansion
substantially greater than that of glass, each of said tube-
mounting members having a sleeve-receiving bore therem,
said tube-mounting members having facing co-axial fluid-
passageways communicating with the respective bores
thereof, a glass sleeve immovably mounted in and perma-
nently sealed to the bore of each tube-mounting member
and having a hole through the wall thereof in registration
with the fluid-passageway thereof, a metering-tube having
its ends telescopically mounted to said tube-mounting
members in communication with the aforementioned fluid-
passageways thereof and demountably sealed thereto.with
substantial interference-fit therewith.

9. A tube type fluid meter including an elongated
tube-encasing and tube-supporting housing formed of .an
impact-resistant synthetic resin which is harder thanthe
below mentioned tube-mounting members, said housing
being adapted to be vertically disposed when in use, said
housing having a transparent front wall, a socket in
each end of said housing, extending transversely there-
of, a tube-mounting member removably mounted in each
of said sockets, said tube-mounting members being
formed of a form—retammg though slightly resiliently-
deformable chemlcally-mert and solvent-resistant non-
brittle synthetic resin having chemical and physical sta-
bility at temperatures at least up to about 350° F. and
capable of forming an unlubricated non-seizing and slid-
able fluid-sealing contact with a matchingly-shaped glazed
glass surface when pressed thereagainst and having a co-
efficient of thermal expansion substantially greater than
that of glass, each of said tube-mounting members having
a sleeve-receiving bore therein, said tube-mounting mem-
bers having facing co-axial fluid passageways communi-
cating with the respective bores thereof, a glass sleeve
mounted in and immovably sealed to the bore of each tube-
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mounting member and having a hole through the wall
. thereof in registration with the fluid-passageway thereof,
a metering-tube having its ends telescopically mounted to
said tube-mounting members in communication with the
aforementioned fluid-passageways thereof and demount-
ably sealed thereto with substantial interference-fit there-
with.

10. A tube type fluid meter including an elongated
tube-encasing and tube-supporting housing formed of an
impact-resistant synthetic resin which is harder than the
below mentioned tube-mounting members, said housing
being adapted to be vertically disposed when in use, said
housing having a transparent front wall, a socket in each
end of said housing, extending transversely thereof, a
tube-mouniing member removably mounted in each of
said sockets, said tube-mounting members being formed
of a form-retaining though slightly resiliently-deformable
chémically-inert and solvent-resistant non-brittle synthetic
resin having chemical and physical stability at tempera-
tures at least up to about 350° F. and capable of forming
an unlubricated non-seizing and slidable fluid-sealing con-
tact with a matchingly-shaped glazed glass surface when
pressed thereagainst and having a coeflicient of thermal
expansion substantially greater than that of glass, each
tube-mounting member having a sleeve-receiving bore
therein and including a tube-connector with a fiuid-pas-
sageway therethrough communicating with the bore there-
of, said tube-connectors facing and being co-axial with
each other, and each of said tube-connectors having an
integral annular radially-acting tube-seal for forming a
demountable fluid-seal with an end of a metering-tube
when such tube-connector and such tube-end are tele-
scoped in relation to each other, a glass sleeve mounted
in and sealed to the bore of each tube-mounting member
and having a hole through the wall thereof in registration
with the fluid-passageway thereof, a metering-tube having
its ends telescopically mounted to said tube-connectors
and demountably sealed thereto by the aforementioned
radially-sealing annular portions thereof with substantial
interference fit therewith.

11. A tube type fluid meter including a two-part hous-
ing for quick and ready disassembly and re-assembly com-
prising two similar and co-extensive channel-shaped
housing-members formed of an impact-resistant synthetic
resin, each housing-member being in the form of a chan-
nel at least one end of which is closed, a transverse socket
in each end of said two-part housing, a tube-mounting
member removably mounted in each of said sockets, said
tube-mounting members being formed of a form-retaining
though slightly resiliently deformable chemically-inert and
solvent-resistant synthetic-resin having chemical and phys-
ical stability at temperatures at least up to about 350° F.
and capable of forming an unlubricated non-seizing and
slidable fluid-sealing contact with a matchingly-shaped
glazed glass surface when pressed thereagainst and having
a coefficient of thermal expansion substantially greater
than that of glass, each tube-mounting member having a
sleeve-receiving bore therein and including a tube-connec-
tor with a fluid-passageway therethrough communicating
with the. bore thereof, said tube-connectors facing and
being co-axial with each other, and each of said tube-
connectors having an integral annular radially-acting tube-
seal for forming a demountable fiuid-seal with an end of a
metering-tube when such tube-connector and such tube-
end are telescoped in relation to each other, a glass sleeve
mounted in and immovably sealed to the bore of each
tube-mounting member and having a hole through the
wall thereof in registration with the fluid-passageway, and
a metering-tube having its ends telescopically mounted to
said tube-connectors and demountably sealed thereto by
the " aforementioned radially-sealing annular portions
thereof with substantial interference-fit therewith.

12. A tube type fluid meter including a two-part hous-
ing comprising two generally identical half-housing mem-
bers each being in the form of a channel open at one end
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and closed at the other end, with the closed end of each
juxtaposed to the open end of the other, a closure-extension
extending transversely from each closed end on the open
side of the channel and overlapping the open end of the
other half-housing to form a closure therefor when the
two channel-shaped housing members are operatively
juxtaposed to each other with the edges of the side-walls
thereof adjacent to each other and with the open end of
each juxtaposed to the closed end of the other, interlock-
ing means associated and integral with the aforementioned
closure-extension of each housing-member and with the
open end of the other housing member, said interlocking
means being so arranged that when the two housing mem-
bers are placed against each other with the edges of the
side-walls thereof adjacent to each other and with the
closure-extension of each spaced from the open end of the
other by a distance at which such interlocking means are
disengaged and the two housing-members are then moved
longitudinally with respect to each other with the open
end of each moved towards the closure-extension of the
other, said interlocking means will form an interlocking
engagement between the open end of each housing-mem-
ber with the closure-extension of the other housing-mem-
ber against lateral separation of the two housing-members
transversely of the main longitudinal dimension thereof,
a socket in each end of said two-part housing, a chemi-
cally-inert synthetic resin tube-mounting member remov-
ably mounted in each of said sockets, each of said tube-
mounting members having a bore therein, facing co-axial
tube-connector means extending from said tube-mounting
members and having fluid passageways therethrough ex-
tending and into the aforementioned bores, each tube-
mounting member having a bore therein and including
tube-connector means with a fluid-passageway there-
through communicating with the bore thereof, said tube-
connector means facing and being co-axial with each
other, and each of said tube-connector means including an
integral annular radially-acting tube-seal for forming a
demountable fluid-seal with an end of a metering-tube
when such tube-connector means and such tube-end are
telescoped in relation to each other, a metering-tube having
its ends telescopically mounted to said tube-connector
means and demountably sealed thereto by the aforemen-
tioned radially-sealing annular portions thereof with sub-
stantial interference-fit therewith.

13. A tube type fluid meter including two spaced-apart
and vertically-aligned tube-mounting members formed
of a form-retaining though slightly resiliently-deformable
non-brittle chemically-inert and solvent-resistant synthetic
resin having chemical and physical stability at tempera-
tures substantially above the boiling point of water and
capable of forming an unlubricated non-seizing and
slidable fluid-sealing contact with a matchingly-shaped
glazed glass surface when pressed thereagainst, each
tube-mounting member having a bore therein and
including tube-connector means with a fluid-passage-
way therethrough communicating with the bore there-
of,. said tube-connector means facing and being co-
axial with each other, and each of said tube-connector
means including an integral annular radially-acting tube-
seal for forming a demountable fluid-seal with an end
of a metering-tube when such tube-connector means and
such tube-end are telescoped in relation to each other, a
glass metering-tube having generally cylindrical glazed
sealing surfaces at its ends telescopically mounted to said
tube-connector means and demountably sealed thereto by
the aforementioned radially-sealing annular portions
thereof with substantial interference-fit therewith, and a
support demountably interconnecting said tube-mounting
members and retaining them in operatively spaced rela-
tion to each other.

14. A tube type fluid meter according to claim 13 in
which the interference-fit between the upper tube-con-
nector means and the metering-tube is greater than the
interference-fit between the lower tube-connector means
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and the metering-tube, whereby the metering-tube will
separate from the lower tube-connector means when the
two tube-mounting members are moved axially apart
from each other from their operative positions, without
the metering-tube separating from the upper tube-con-
nector means.

15. A tube type fluid meter including a two-part elon-
gated tube-encasing and tube-supporting housing compris-
ing two housing members, each extending substantially
the entire length of the housing, a transverse socket in
each end of said housing, a tube-mounting member re-
movably mounted in each of said sockets, said housing-
members, sockets and tube-mounting members being so
arranged that when the tube-mounting members are
mounted in their respective sockets, they prevent the sepa-
ration of the two housing-members at least in one direc-
tion in which they are otherwise separable, each of said
tube-mounting members having a bore therein and having
tube-connector means including an integral annular radi-
ally-acting tube-seal for forming a demountable fluid-seal
with the end of a metering-tube when the latter is tele-
scoped in relation thereto, and a metering-tube having its
ends telescopically mounted to said tube-connector means
and demountably sealed thereto by the aforementioned
radially-acting tube-seals thereof with substantial inter-
ference-fit therewith.

16. A tube type fluid meter including a two-part tube-
encasing and tube-supporting housing comprising two
housing members, each extending the entire length of the
housing, a transverse socket in each end of said housing,
interlocking means associated with the juxtaposed ends of
the two housing members at each end of the housing and
arranged demountably to interlock said two housing mem-
bers against separation thereof transversely of their main
meeting plane, a socket in each end of said housing, a
tube-mounting member removably mounted in each of
said sockets, said housing-members, sockets and tube-
mounting members being so arranged that when the tube-
mounting members are mounted in their respective sock-
ets, they prevent the separation of the two housing-mem-
bers in a direction parallel to the main meeting plane of
the housing members and normal in the main longitudinal
direction thereof, a separable fastener means operatively
interposed between said two housing members and ar-
ranged to prevent the separation of the two housing mem-
bers in the longitudinal direction thereof, each of said
tube-mounting members having a bore therein and having
tube-connector means including an annular tube-seal for
forming a demountable fluid-seal with the end of a meter-
ing-tube when the latter is telescoped in relation thereto,
and a metering-tube having its ends telescopically mounted
to said tube-connector means and demountably sealed
thereto by the aforementioned tube-seals thereof.

17. A tube type fluid meter including a two-part housing.

comprising two similar channel-shaped housing-members,
each open at one end and closed at the other end, with
the closed end of each housing-member juxtaposed to the
open end of the other housing-member, a closure-exten-
sion extending transversely from the closed ends of each
housing-member on the open side of the channel thereof
and overlapping the open end of the outer housing-mem-
ber to form a closure therefor when the two channel-
shaped housing-members are operatively juxtaposed to
each other with the edges of the sidewalls thereof adjacent
to each other and with the open end of each juxtaposed
to the closed end of the other, interlocking means asso-
ciated and integral with the closure-extension of each
housing-member and with the open end of the other hous-
ing-member, said interlocking means being so arranged
that when the two housing-members are placed against
each other with the edges of the sidewalls thereof ad-
jacent to each other and with the closure-extension of
each spaced from the open end of the other by a distance
at which such interlocking means are disengaged and the
two housing-members are then moved longitudinally with
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respect to each other with the open end of each moved
towards the closure-extension of the other, said interlock-
ing means will form an interlocking engagement between
the open end of each housing-member with the closure-
extension of the other housing-member against lateral
separation of the two housing-members transversely of
the main longitudinal dimension of the housing, a socket
in each end of said two-part housing, a chemically-inert
synthetic-resin tube-mounting member removably mount-
ed in each of said sockets, each of said tube-mounting
members having a sleeve-receiving bore therein, facing
co-axial tube-receiving nipples extending from said tube-
mounting members and having fluid passageways there-
through extending and into the aforementioned bores,
glass sleeves permanently mounted in said bores and
sealed thereto and having portions thereof extending ex-
teriorly of said tube-mounting members for connection
with a fluid line and having radial holes through the wall
thereof in registration with the aforementioned nipple-
passageway and a metering-tube having its ends tele-
scopically mounted to said nipples and removably sealed
thereto with substantial interference-fit therewith.

18. A tube type fluid meter according to claim 17 in
which said tube-mounting members and sockets therefor
are so arranged that when the tube-mounting members
are operatively mounted in their respective sockets, such
tube-mounting members lock the two housing-members
in relation to each other horizontally in the main meeting
plane thereof.

19. A tube type fluid meter according to claim 17, in-
cluding separable fastener means intermediate said two
housing-members and arranged to fasten the same to each
other against separation in the longitudinal direction there-
of and to permit such separation when such fastener
means is in its inoperative position.

20. A tube type fluid meter according to clalm 18, in-
cluding separable fastener means intermediate said two
housing-members and arranged to fasten the same to each
other against separation in the longitudinal direction
thereof and to permit such separation when such fastener
means is in its inoperative position.

21. A tube type fluid meter according to claim 17, in
which one of the glass sleeves is open at both ends and
includes a valve-seat, and in which a chemically inert
synthetic resin valve-stem is disposed within said glass
sleeve in operative juxtaposition to said valve-seat thereof
and arranged to control the flow of flow through said glass
sleeve and the tube-mounting meter thereof. -

22. A tube type fluid meter including a two-part hous-
ing comprising two similar and complementary channel-
shaped housing-members formed of a hard impact-re-
sistant synthetic resin, each housing-member: being open
at one end and closed at the other end, with the closed
end of each juxtaposed to the open end of.the other, a
closure-extension extending transversely from each closed
end on the open side of the channel and overlapping the
open end of the other half-housing to form a closure
therefor when the two channel-shaped housing members
are operatively juxtaposed to each other with the edges
of the side-walls thereof adjacent to each other and with
the open end of each juxtaposed to the closed end of the
other, interlocking means associated: and integral with
the aforementioned closure-extension of each::housing-
member and with the open end of the other housing mem-
ber, said interlocking means being so arranged that when
the two housing members are placed against each other
with the edges of the side-walls thereof adjacent to each
other and with the*closure-extension of each spaced from
the open end of the other by a distance at which such
interlocking means are disengaged and the two housing-
members are then moved ‘longitudinally with respect to
each other with the open end of each moved towards
the closure-extension of the other, said interlocking means
will form an interlocking engagement between the open
end of each housing-member with the closure-extension
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of the other housing-member against lateral separation
of the two housing-members in a direction normal to the
main meeting plane thereof, a socket in each end of said
two housing-members, a tube-mounting member remov-
ably mounted in each of said sockets, said tube-mounting
members being formed of a form-retaining though slightly
resiliently-deformable chemically-inert and solvent-resist-
ant synthetic-resin having chemical and physical stability
at temperatures up to at least 500° F, and having a high
coefficient of thermal expansion, each of said tube-mount-
ing members having a sleeve-receiving bore therein, fac-
ing co-axial tube-receiving nipples extending from said
tube-mounting members and having fluid-passageways
therethrough and extending into the aforementioned
bores, glass sleeves mounted in said bores and sealed
thereto and having portions thereof extending exteriorly
of said tube-mounting members for connection with a
fluid line, each of said glass sleeves having a hole through
the wall thereof in registration with the corresponding
nipple-passageway mentioned above, and a metering-tube
having its ends telescopically mounted to said nipples
and demountably sealed thereto with substantjal inter-
ference-fit therewith.

thereto and having portions thereof extending exteriorly

23. A tube type fluid meter including two spaced-apart
tube-mounting members formed of 2a form-retaining
though slightly resiliently-deformable non-brittle chemi-
cally-inert and solvent-resistant synthetic resin having
chemical and physical stability at temperatures substan-
tially above the boiling point of water and capable of form-
ing an unlubricated non-seizing and slidable fluid-sealing
contact with a matchingly-shaped glazed glass surface
when pressed thereagainst, each tube-mounting member
having a sleeve-receiving bore therein and having a fluid-
passageway communicating with the bore thereof, a glass
sleeve mounted in and sealed immovably to the bore of
each tube-mounting member and having a hole through
the wall thereof in registration with the fluid-passageway
thereof and having a terminal portion thereof extending
exteriorly of the tube-mounting member for connection
with a fiuid line, a glass metering-tube having generally
cylindrical glazed sealing surfaces at its ends telescopi-
cally mounted to said tube-mounting members and com-
municating with the aforementioned finid-passageways
thereof and demountably sealed thereby with substantial
interference-fit therewith, a resilient shock-absorber on
the exterior portion of each of said glass sleeves, and a
support demountably interfitting with said shock-absorb-
ers and interconnecting said two tube-mounting mem-
bers and maintaining them in operatively spaced relation
to each other.

24. A tube type fluid meter according to claim 23, in-
cluding a table-supported base having a support-receiving
socket for demountably receiving the lower end of the
support which interconnects the two tube-mounting mem-
bers, and locking means arranged releasably to lock the
lower end of said support in said support-receiving socket.

25. A tube type fluid meter according to claim 23, in-
cluding a rod detachably secured to the support which
interconnects the two tube-mounting members at a right
angle to such support, for detachably mounting such
support to a laboratory apparatus rack.

26. A tube type fluid meter including two vertically-
aligned spaced-apart tube-mounting members each
formed of a genmerally form-retaining, non-brittle and
slightly resilient synthetic resin, each tube-mounting
member having a bore therein and having integral tube-
connector means arranged telescopically to receive one
end of a metering tube, each of said tube connector means
including a generally cylindrical and radially compressible
sealing annulus integral therewith, a glass metering-tube
having generally cylindrical glazed sealing surfaces at its
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ends telescopically mounted to said tube-connector means
and forming a primary fluid-seal with said sealing annuli,
radially-sealing O-rings operatively mounted between
the tube-connector means and the telescoped ends of the
metering-tube, said O-rings being closer to the ends of
the metering-tube than the aforementioned sealing an-
nuli and forming a demountable secondary fluid-seal
between said tube-mounting members and the telescoped
ends of the metering-tube, and a support demountable
interconnecting said tube-mounting members and retain-
ing them in operatively spaced relation to each other.

27. A tube type fluid meter including two vertically-
aligned spaced-apart tube-mounting members each
formed of a generally form-retaining, non-brittle and
slightly resilient synthetic resin, each tube-mounting
member baving a bore therein and having integral tube-
connector means arranged telescopically to receive one
end of a metering-tube, each of said tube-connector means
including a generally cylindrical and radially compress-
ible sealing annulus integral therewith and arranged to
form a primary seal with the metering-tube, a ring-
receiving groove in each of said tube-conmector means
nearer the ends of the metering-tube than the afore-
mentioned sealing annuli, a glass metering-tube having
generally cylindrical glazed sealing surfaces at its ends
telescopically mounted to said tube-connector means, an
O-ring operatively mounted in each of said ring-receiving
grooves and bearing radially against the corresponding
telescoped end of the metering-tube and forming a de-
mountable secondary fluid-seal between said tube-mount-
ing members and the telescoped ends of the metering-
tube, and a support demountably interconnecting said
tube-mounting members and retaining them in operatively
spaced relation to each other.

28. A tube type fluid meter according to claim 26,
including a revolvable fluid-throttling valve-member op-
eratively mounted in one of said tube-mounting mem-
bers and arranged for incrementally varying the rate of
flow of fluid through the meter.

29. A tube type fluid meter according to claim 26,
including a fluid-conducting glass sleeve operatively
mounted in the bore of each of the tube-mounting mem-
bers and communicating with the tube-connector means
thereof, each of said glass sleeves having a line-connector
Eortion extending exteriorly of the tube-mounting mem-
ber.

30. A tube type meter according to claim 29, including
a revolvable fluid-throttling valve-member screw-thread-
edly mounted in one of said glass sleeves and arranged
for incrementally varying the rate of flow of fluid through
the meter.
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