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This invention relates to an improved ma-
chine for testing the mechanical strength of
welded joints. This invention finds a spe-
cial field of usefulness in connection with the

5 testing of welded tubes, particularly tubes of
the type which are utilized in connection with
the boiler construction of steam propelled
locomotives.

In locomotive boilers it is customary to

v utilize a plurality of parallel tubes or flues
through which pass the heated furnace gases,
the flues being surrounded by water used in
the development of steam so that the heat of
the furnace gases may be readily transferred

5 to the liquid medium surrounding the tubes
for steam generating purposes. These tubes
or flues have their ends connected with and
supported .by end plates or boiler sheets.
From time to time in the service of boilers

20 of this character the tubes are removed from

connection with the boiler sheets by trans-
versly severing the tubes at positions con-
tiguous to the boiler sheets. Then, in order
to salvage the tubes and to render them suit-

25 able for subsequent re-employment in a boil-

er, relatively short lengths or sections are
welded to the ends of the main bodies of the
tubes to replace the short lengths which were
removed by the severing operation.

30 The short sections are secured to the main

body of each tube or flue by welding opera-
tions, using preferably the so-called “lap-

-

joint” type of weld. Considerable difficulty.

_ has been encountered. however, in the matter
35 of properly testing the mechanical strength
of the tnbes or flues after the welding opera-
tion. Heretofore it has been customary to
place the tubes in -a supporting frame and
subjecting the same to the action of internal-
lv introduced hydraulic pressure to deter-
mine the efficiency or strength of the welded
joint. Such a test. however, has been gen-
erally unsatisfactory and inconclusive for
_ the reason that when the tubes are subse-
® quently placed in a boiler, the end plates or

4

=

sheets to which they are attached under op-
erating conditions, have a tendency to spread
apart, due in all probability to the steam pres-
sure developed within the boiler. Due to this
influence the boiler flues or tubes are placed
under tensile stress of a very considerable
proportion, thus introducing a factor of
stress into the welded joint which was not
present- during the testing operation, with
the result that many joints develop, in prac-
tice, weaknesses and imperfections which
were not apparent when the welded tube or
flue was originally subjected to test.

In accordance with the present invention
an improved testing machine is provided
wherein each tube or flue under process of
testing, is subjected to tensile stress so that
the strength of the welded joint in this con-
nection may be determined during the test-
ing operation, which consists in subjecting
the tube or flue to approximately the same

4]
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conditions of stress and strain as it receives -

when subsequently used in boiler construc-
tion.

For a further understanding of the inven-
tion reference is to be had to the following
description and the accompanying drawings,
wherein :

Figure 1is a view in side elevation of a flue
testing machine formed in accordance with
the present invention, ,

Figure 2 is a horizontal sectional view, the
plane of which being disclosed by the line
2—92 of Figure 1, :

Figure 8 is a transverse sectional view taken
on the plane indicated by the line 3—3 of
Figure 1,

Figure 4 is a similar view on the line 4—4
of Figure 2, )

Figure 5 is a transverse sectional view on
the line 5—5 of Figure 1.

Referring more particularly to the draw-
ings, the numeral 1 designates the bed frame
of the improved testing machine comnrising
the invention. This frame preferably con-
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sists of transversely spaced longitudinally ex-
tending channel members 2—2 which are sup-
ported by means of legs 8.

Mounted upon the channel members 2 at -

each end of the machine are supporting heads
4 which are adapted to receive and support
between them a tube or flue section 5 which is
to be tested so as to determine the strength of
a welded joint, indicated at 6, provided
therein.

Each head comprises a cylindrical housing
7 formed at one end with a longitudinally
extending chamber 8 in which is slidably
mounted a piston 9. This piston is rigidly
connected by means of a threaded securing
nut 9 with a tubular supporting core 10
which extends through a stuffing box 11 bolted
or otherwise secured to one end of the chamber
8. The core 10 is also slidably received
within a bearing opening provided in the wall
12 at ths other end of the chamber 8. and con-
fined between the wall 12 and the piston 9 and
surrounding the core 10 is a helical spring 13,
the normal function of which is to force the
piston 9, and with it the core 10, toward the
box end 11 of the chamber 8. Compressed
air under a pressure of approximately 100
pounds per square inch may be introduced
into the chamber 8 so as to force the piston
toward the wall 12 in opposition to the spring
13, said air being admitted into the chambers
8 of each of the supporting heads 4 by means
of valve pipe lines 14, extending from any
suitable source of compressed air supply.

Each of the heads 4 is further formed to
include an inner chamber 15, in which is
slidably mounted a piston 18, the latter being
formed to include an elongated tubular stem
17. This stem is adanted to slidably receive
the inner portion of the core 10, there being
a helical spring 18 between the wall 12 and
the outer face of the piston 186, the said spring
18 surrounding the core 10 and its normal
function is to force the piston 16 inwardly or
in a direction toward the tube or flue 5. The
chambers 8 and 15 may be vented as at 18" to
the atmosphere to prevent the formation of
air cushions on the opposite sides of the pis-
tons from the pressure side.

The inner end of each of the cores 10 is pro-
vided with a removable seating element 19,
which is provided with a convex face 20
adaptad to engage with the end of the tube 5.
The element 19 may be formed from a ma-
terial softer than that comprising the core 10
so as o avoid injury to the end of the tube or
flue 2nd to form a seal during process of
testing., . '

It will be seen that in clamning the tnbe

’ or flue between the cores 10 of the supnortineg

heads 4, and in axial alignment with such
cores, air 1s introduced into the chambers 8,
thereby moving the pistons 9 inwardly
against the resistance of the springs 18, In
this manner the cores move into clamping
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engagement with the ends of the flue or tube
to be tested, thus holding the tubein an opera-
tive or testing position.

Following this operation compressed air or
the like under a pressure, for example, 100
pounds per square inch, 1s introduced into
each of the chambers 15 between the piston
16 and the end walls 21 of the heads 4. These
latter walls are bolted to the covers 7 and pro-
vided with packing glands 22 for the slidable
reception of the tubular stems 17 of the pis-
tons 16. The introduction of the compressed
air into the cylinders or chambers 15 results
in moving the pistons 16 outwardly against
the resistance offered by the springs 18.

The ends of the stems 17 which project
beyond the glands 22, are internally threaded
for the reception of collars 23. To each of
these collars there is pivotally connected. as
at 24, a pair of tube clamping jaws 25. The
adjacent faces of the jaws 25 are provided
with semi-circular pockets of radii which
make them conformable with the diameter
of the tube or flue 5. The jaws 25 are further
formed to include angularly disposed sur-
faces 26, which lie at acute angles with re-
spect to the axis'of the tube 5. These surfaces
are adapted to engage with rollers 27 which
are carried by brackets 28 slidably mounted
upon longitudinally extending bars 29 which
are rigidly connected with and form a part
of the heads 4. The brackets 28 are slidably
connected with the bars 29 by means of belts
or their equivalents 80, the Iatter being niova-
blé in elongated slots provided in said bars
as at 31.

The brackets 28 engage at the opposed
ends with rubber buffers or cushion blocks
32, which blocks are carried by metallic
blocks 33 which are bolted or otherwise sta-
tionarily fastened in a rigid manner to the
inner surfaces of the bars 29

It will be seen that when compressed air
under superatmospheric pressure of approz-
imately 100 pounds per sfuare inch is intro-
duced into the cylinders 15, the stems 17 con-
nected with the piston 16 will be drawn in-
wardly towards the wall 12, moving with
them the clamping jaws 25,

causes them to engage with the rollers 27
carried by the brackets 23, forcing the latter
outwardly into firm engagement with the
bars 29, and at the same time moving said
jaws inwardly into frictional clamping en-
gagement with the ends of the tubes or flue
sections 5. This results in placing the tube
or flue section under tensile stress in order
to test the strength or weaknesses of the
welded joint 6 therein. To prevent spread-
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movement on the part of the clamping jaws -
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ing of the outer ends of the bars 29 during -

the engagement of the clamping jaws 25
with the rollers 27, there is provided a trans-
versely extending brace 33" which is ar-
ranged below the flue section: 5 and has its
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ends upturned and bolted to the outer ends
of the bars 29. It will be observed that the
air introduced into the chamber 8 exercises
its pressure in opposition to that exercised
by the compressed air introduced into the
chambers 15, but this is done in order to pro-
vide for a fluid type union of a frictional
character between the ends of the flue or
tube section 5 and the cores 10. Water or
the like under a pressure of approximately
1000 pounds per square inch is introduced

_into one of the cores by way of the valved

flexible conduit 35 and a pressure gauge 36
may be provided on the other of said cores
to permit the internal pressures which ob-

_ tain in the cores to be readily noted. Sim-

20

25

ilar gauges may, of course, be provided for
determining the air pressures which exist
in the chambers 8 and 15. The cushion
blocks or buffers 32 permit of slight longi-
tudinal movement of the brackets 28 in the
event the tensile stresses applied to the tube
or flue section indicates a weakness in the
joint 6. If this joint should part but slight-
ly under the tests afforded by the machine,

_ the slight degree of movement thus afforded

35

is-taken up by the buffers 32. The buffers 32
permit a gap of small dimensions to be
formed in the welded joint, permitting the

“internal liquid to escape, and the presence

of the faulty joint may be determined either
by noting the decrease in the pressure of the

-water, as indicated by the gauge 86, or by

observing the escape of the water through
the joint. The springs 13 and 18 return the
pistons 9 and 16 to normal positions follow-

ing the release of compressed air from the

champers 8 and 15. Coil springs are posi-

- tioned on the pins forming the pivots 24 and
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have one of their ends held stationary with
the collar 28 and the other of its ends con-
nected to the pivot pins 24 which are mov-
able with the jaws 25. It will thus be seen
that the springs which are so connected will
be given a torsional twist when the jaws 25
engage with the rollers 27 and when re-
moved from engagement with said rollers
will move the jaws to an open position.

In view of the foregoing it will be seen

' that the present invention provides a test-

ing machine which is efficiently adapted for
the purpose of testing the strength of welded
tube joints. The invention may be used to
considerable advantage in locomotive repair
shops or in any other capacity, wherein
welded pipe members are employed. The in-
vention is not limited, of course, to the pre-
cise structural -arrangements above specifi-
cally described and illustrated in the accom-
panying drawings, and it should be under-
stood that the invention is susceptible to
considerable mechanical change and modifi-
cations without departing from the spirit or
scope thereof, the true scope of the inven-

3

tion being pointed out in the subjoined
claims.

What is claimed is:

1. In a tube testing apparatus, a supporting
frame, a head carried by said frame and pro-
vided with a pair of axially aligned tubular
chambers, a piston movably mounted in each
of said chambers, a tube supporting member
carried by one of said pistons, tube gripping
membets carried by the other of said pistons,
means for introducing fluid pressure into said
chambers to maintain said supporting mem-
ber in frictional engagement with one end of
a tube to be tested and for exerting a tensile
stress upon said tube, means for admitting of
the introduction of a liquid under pressure in
said tube, and spring means for returning said
pistons to positions releasing said tube grip-
ping members and tube supporting member
from engagement with said tube.

2. In a tube testing apparatus, a supporting
frame, a head carried by said frame and pro-
vided with a pair of axially aligned tubylar
chambers, a piston mounted for sliding move-
ment in each of said chambers, a tube sup-
porting member carried by one of said pistons,
tube gripping members carried by the other
of said pistons, means for introducing fluid
pressure into said chambers to maintain said
supporting member in frictional engagement
with one end of a tube and for exerting a ten-
sile stress upon the tube engased thereby,
means for admitting of the introduction of the
liquid under superatmospheric pressure mto
the tube to be tested, and means for effecting
the automatic release of said tube erippina
members and supporting member from en-
gagement with said tube upon the completion
of said test. e

3. In a weld testine machine. a sunporting
frame. a pair of heads carried by said frame,
an axiallv movable tubular sunporting mem-
ber carried bv each of said heads and arranged
to frictionally engage with the ends of a tube
confined between said heads, means for intro-
ducing fluid pressure into said heads and

- against said supporting members to maintain
the latter in frictional engagement with the
ends of said tube, gripping members carried
by each of said heads and arranged to enmage
with the ends of said tube., and means respon-
sive to the action of a fluid under super-at-
mospheric pressure to cause said gripping
members to exert tensile stress upon the tube
engaged thereby.

4, In a weld testing machine, a frame, a

nair of supporting heads carried by said.

frame and spacell longitudinallv thereon. said
heads being adanted to receive between them
and in an axial position a tube havine a
welded joint, air pressure means carried by
said heads eneaging the ends of said tube to
‘ support the latter in connection with said
heads, additional air pressure means acting
in opposition to said first mentioned means
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and engageable with the ends of said tube to
support and place the latter under tensile
stress, and means admitting of the introduc-
tion of a liquid under pressure into said tube.

5. In atubetesting machine, a frame, a pair

‘of supporting heads spaced longitudinally

upon said frame and adapted to receive be-
tween them a tube having a welded joint, each
of said heads being provided with a chamber,
a piston slidably mounted within said cham-
ber and provided with an exteriorly project-
ing stem, a pair of clamping jaws pivotally
connected with the outer end of said stem, said
jaws being engageable with said tube, means
engageable with said jaws for forcing the lat-
ter to grip in engagement with said tube, and
means for introducing compressed air into
said chamber and to force said jaws into en-
gagement with said tube and to impart tensile
stress.to said tube. ] :

6. In a2 weld testing machine, a frame, a
supporting head carried by said frame and
provided with an internal chamber, a piston
slidably mounted within said chamber, said
piston being provided with an exteriorly pro-
jecting stem, a pair of clamping jaws pivotal-
ly carried by the exterior portion of said stem,
brackets slidably mounted in connection with
said head and provided with rollers engage-
able with said jaws, means for introducing
compressed air into said cllamber whereby to
force said jaws into engagement with said
rollers and thereby maintain the jaws in
clamping engagement with said tube and im-
part tensile stress to said tube, and yieldable
buffers engageable with said brackets for ad-
mitting of limited sliding movement of said
brackets in one direction.-

7. In a tibe testing machine, a frame, a
supporting head carried by said frame and
provided with an internal chamber, a piston
slidably mounted within said chamber, said
piston being provided with an externally
projecting stem, a pair of clamping jaws piv-
otally carried by the exterior portion of said
stem, means carried by the head for engaging
said jaws, means for introducing compressed
air into said chamber whereby iis action on

+

the piston will foree said jaws info engage-

ment with said jaw eng and
thereby maintain the jaws
gagement with said tube part ten-
sile stress therete, a tube supporting member
carried by said head and arrsnged to fric-
tionally engage with the end of the tube, and
means for passing & lguid uader relatively
high pressure into said tube while the latter
is being maintained under conditions impart-
ing tensile stress thereto.

8. In a tube testing machine, a frame, a
pair of spaced hollow heads carried rigidly
by said frame, a piston in each of sald
heads, an axially movab!
member carried by eac
srranged to frictionally e

nng

I8

0
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of the tube confined between said heads,
means for introducing fluid pressure into said
heads and against said pistons to maintain

said supporting members in frictional en-.

gagement with the ends of said tube, tube
gripping members carried by each of said
heads and acting in opposition to said tube
supporting members to place the tube under
tensile stress, and means admitting of the
introduction of a liquid under pressure into

'said tube.

9. In a tube testing machine, a frame, a
pair of spaced hollow heads carried rigidly

.by said frame, a piston within each of said

heads, an axially movable tubular support-
ing member carried by each of said heads and
arranged to frictionally engage with the ends
of the tube confined between said heads,
means for introducing fluid pressure into said
heads and against said pistons to maintain
said supporting members in frictional eh-
gagement with the ends of said tube, tube
gripping members slidably carried by each of
said heads and acting in opposition to said
tube supporting members to place the tube
under tensile stress, and yieldable means car-
ried by said heads and associated with said
gripping members for admitting of limited
sliding movement of the latter while impart-
ing tensile stress to said tube.

10. In a tube testing apparatus, a frame, a
supporting head carried by said frame and
provided with a pair of axially aligned tubu-
lar members, a piston slidably mounted in
each of said chambers, one of said pistons
having an exterior portion arranged to fric-
tionally engage with the end of the tube and
serving as a support therefor, said piston
being acted on by fluid pressure to hold said
support in connection with said tube, the
other of said pistons being provided with an
externally projecting stem, clamping jaws
pivotally connected with the outer end of said
stem, said jaws being engagable with said
tube, means carried by said head and en-
gagable with said jaws for forcing the latter
into gripping engagement with said tube,
means for intreducing fluid pressure into the
chamber for the last named piston to impart
tensile stress to the tube, and means admitting
of the introduction of a liquid under pressure
into said tube.

11. In a tube testing apparatus, a support-
ing frame, a head carried by said frame and
provided with a pair of axially aligned tubu-
lar chambers, a slidable piston mounted in

each of said chambers, one of said pistons.

being provided with a stem projecting
through the chamber for the other of ssid
pistons and having its exterior portion ar-
ranged to frictionally engage with one end
of the tube and acting as a support therefor
when fluld pressure is being applied thereto.
che other of said pistons having its project-
ing stem arranged to slide upon the stem ¢
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the first named piston and having a portion
thereof projecting exteriorly of said head, a
pair of clamping jaws pivotally carried i)y
said exterior portion of said stem, said jaws

5 being engagable with said tube, means carried
by said head and engagable with said jaws
for forcing the latter into gripping engage-
ment with said tube, and means for applying
fluid pressure to' the piston carrying the
10 clamping jaws during their engagement with
the tube for imparting tensile stress thereto.
In testimony whereof we affix our signa-

tures. v
' GEORGE BROWN.
OWEN E. ROACH.
HERMAN J. PETERS.



