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The present invention relates to a material testing

Background of the Invention

machine devised so as to m;ke a test piece imposed w;th a iest
load with a crosshead driven by means of rotating screw columns

A conventional material testing machine of this .kind is
exemplified by Figs. 4 and'S, which respectively show an entire
frontal outlined view of the machine and a partial detailed view
illustrating the construction of the left half portion of the
machine. The right half of the machine, though not shown, has
é symmetrically similar construction.

A pair of supporting columns 1 (Fig. 5) vertically kept on
tﬁe floor holds at the lower portion both ends of a table 2
(base rack) and supports at the upper portion a crossyoke 3
horizontally. On the table is installed a pair of xright and
left screw columns 4, by which a crosshead has both its ends
supported through a pair of corresponding screw nuts (not shown).
Each of the screw columns 4 has its lower end connected with a
reduction gear 6 driven by a.not shown motor through a rotation
shaft 7.

The upper side-of.the table 2 and £he lower side of the

crosshead 5 are respectively provided with facing clutches (not

shown) forming a pair of material gripping tools. Rotation of



The inyvention relates to a submarine vessel, in particular a submarine
drgge,” with a propul sion unit that conprises a plurality of individual
means of propul sion operating in a prede?ernined di rection of propul sion,
and with a neans for steering the submarine vessel in pitch and yaw ng .
direction. A submarine vessel with a conventional design usually has two
rudder flaps that forma steering nmechanism One of the rudder fl aps
operates in the vertical direction to bring about directional changes of

the hull ige theL P 1GD DlANGIe@hiRe QlibebtibvfAderihtap ppstapesckn the

yaw ng plane to be able to carry directional cﬁanges toward starboard or

port. gripped on both the ends by the clutches, makes each of the
screw columns 4 to rotate through the rotation shaft 7 and the
reduction gear 6, cadsing the crosshead 7 screw-engaged with the
screw columns 4 to rise ﬁpward. The upper clutch fixed to
the crosshead 5 is then lifted up to exert a;tensile force.to
the test piece. Further, a reference numeral 8 in Figs. 4 and
5 stands for a cover protecting the supporting columns 1 and the
screw columns 4.

In sugh a general constitution of the machine, a longer
test piece ‘necessitate, as a matter of course, a larger distance
betweenlthe crosshead 5 and the table 2. This requirement has
conventionally been coped with replacement of the screw columns
4 with longer ones, whose cost is generally increased with an
increase in length. Howevef, if the eleongation due to a
tensile force is small, even a long test piece caused the stroke
of the crosshead in operation to ramain short. This means that
only a short region of the long screw columns is used in
practice. Therefore, it is uneconomical to use expensive long-

sized screw columns.

‘OCbject and Summary of the Invention
The object of the present inventiom is to provide an
improved material testing machine capable of testing a long test

plece without using long-sized screw columns.
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The hi gh production costs because of the expensive rudder-flap .
constructions and poor maneuverability at | ow speeds are the drawbacks in
these familiar submarine vessels. Moreover, submarine vessels mnth

addi tional vertical propulsion or with additional combined vertical and
transverse propul sion are gererally known. Hereby inproved maneuverability
at low speeds is attained, but the maneuverability in the vertical
direction proved to be unsatisfactory at high speeds. In addition, also for

these famiiar suomprd e, vasaRlsy, &S high raductbon, costs for Lhe

vertical and transverse propulsion have a gi sadva 95983u§ Freee:
embodiment shwown in Fig. 1. A material testing machine with
screw columns made expandable according to the presen invention,
as 1is undeestood from Fig. 1 illustrating the main part of-the
later detailed embodiment of the present invention, consits
essentially of a pair of motor-driven intermediate rods 25 held
vertical to the table 2; a pair of screw columns 21 provided
witﬁ screws in a predetermingd regioh covering a possible
elongation of a test piece ‘and mounted so as to be expandable
with respect to and co-rotatable with the pair of intermediate
rods 25; holder means 22U and 22L for rotatably holding the
screw columns 21 at any desired position of expansion; and a
crosshead 5 having both its ends screw-engaged with the pair of
screw column 21 so as to be moved by the rotation of ehe screw
columns to make a test piece loaded with a force between the
crosshead 5 and the table 2.

In the apove fundamental constitution of the machine,
after the distance between the table 2 and the crosshead 5 is
adjusted so as to correspond to the length of a test piece by
expanding or contracting the screw columns 21 with respéct to
the intermediate rods 25, the screw columns 2; is fixed at an
expanded or contracted position by means of the holder means 22U
and 22L. When a long test piece is to be tested, for instance,

the above mentioned distance between the table and the crosshead

is made long by expanding the screw columns 21. Then the test
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The production costs of submarine vessels weigh heavily, in particular for
onesway drones for elimnating m nes because, with the mne, the drone is
destroyed. From EP-A-O 215 629, it is khown a means for steering a
submari ne vessel wherein variabl e-i'nci dence propeller w ngs are arranged on
a propulsion ring provided concentrically wth respect to the |ongitudinal
axis of the vessel. For steering the vessel, the vari abl e-inci dence
propel l er wings are swi vell ed around swi vel axes being perpendicular with

respect tddie 10ngit wdihaenaxhs ehoiberVvesselne WEHs AN £ 0rafiea{d ng the
submarine vessel is conplicated and expensive for production.
intermediate rods 25 are rotated in a predetermined direction
by means of the motor. The rotation of the rods 25 causes the
screw columns 21 to rotate ﬁherewith, resulting in the drive of
the crosshead 5 exertihg é force on the test piece.

Acoording to the present invention the screw columns with
which the crosshead is screw-engaged are made not only
expandable with respect to the intermediate rods (driven by the
motor) but also ratatable ih one body with those intermeaiate
rods, and the screw columns can be fixed at any desired position
of expansion or contraction. Accordingly, the present
invention makes it possible to test a long size test piece by
adju§ting the distance between the table and the crosshead

without using an expensive long-sized screw columns, causing the

manufacturing cost of the machine to be reduced.

Brief Description of the Drawings

In the following is described the present invention in
further detail by reference to the accompanying drawings, in
which: |

Fig. 1 shows a partial cross section of‘the principal part
of an embodiment of the invented material testing machine having
expandable screw columns;

Fig. 2 shows a partially cross-sectional plan view of the

bearing block used in the present invention;



Therefore, it is the object of the present invention to provide a submarine
vessel that distinguishes itself by |ow production costs and good
maneuverability properties at alnost all "and, in particular, |ow speeds.
The above object is achieved.in thé submari ne vessel of the above kind in
accordance with the invention such that the nmeans for steering the
submarine vessel consists of a control device that controls the propul sion
out put of thé means of propulsion only for keeping or changing the course
in the pitch orFyawi ngHiwaen ehlaradwantiagesrotheheocirguentiranshiesibn
particular, in that neither rudder flaps nor vertical or transverse
propul si orecha®l stecesshrin ftdve piresennginkensdabrari ne vessel

Fig. 4 shows the frontal view of a conventional material

testing machine; and
Fig. 5 shows a partially detailed view of the driving

mechanism used in the machine shown in Fig. 4.

Detailed Description of the Invention

An embodiment of the present invention is described by
reference of Figs. 1 to 3.

In Fig. 1, in which an- invented material Lestiné machine
having expandable screw columns has its left half constitution
illustrated as a partially corss-sectional drawing, the parts
corresponding to those shown in Fig. 5 are given the same
reference numerals with the exception that the screw column
shown in Fig. 1 is indicated with a reference numeral 21.

In Pig. 1, a screw column 21 screw—-engaged with a nut 5a
embeded in a crosshead 5 is threaded in the region corresponding
to a stroke given by the crosshead in operation, that is, to a
length of elongation of the test piece, and they are rotatably
supported by a supporting column 1 through an upper and a lower
bearing blocks 22U and 22L.

More concretely, thé sgrew column 21 has its upper and

lower shafts 210 and 21L made to rotatably penetrate the bearing



Steering the submari ne vessel takes place exclusively by controlling the

propul sion - p 2-

’
blocks 22U and 22L at their end portions with bearings 31
interposed. The screw column 21 is further compressed to the
inner laces of the bearings 31 with nuts 32 screw-engaged with
threaded portions 21Ua and-21La. On the other hand, the
bearing blocks 22U and 22L have their other end portions
provided, as is shwon in Fig. 2, with a split slit 22a, which is
penetrated by the supporting column 1. A reference numeral 23
stands for a hydraulic cylinder, which contracts a rods 23a
penetrating the bearing block 220 (22L) and makes the same
clamped and fixed to the supporting column 1. Further, the
upper and lower bearing blocks 22U and 22L are connected with’
each other through a connecting member 33, with the lower
bearing 22L made connected with the xrod 24 of a rise-and-£fall
cylinder 24.

In addition, a speed reduction gear 6 installed on the
lowér portion of a table 2 is connected with' an intermediate rod
25, which rotatably penetrates the table 2 and projects upward.
The intermediate rod 25 has its upper end slidably pierced in
the axial direction by the tip portion of the lower shaft 21L of .
thé screw column 21 and made capable of being fixed by means of
a torque transmission mechanism 40.

. The torgue transmission mechanism 40, as is illgstrated in
the enlarged drawing given by Fig. 3, ponsists of an innerx ring
41 slicdably put on the shaft 21L, an outer ring 42 put between

the inner ring 41 and the intermediate rod 25, and a flange 43



out put- of the neans of propul sion. The propul sion unit- can be constructed
fromidentical standard conponents, so the submarine vessel according to

t he:'i nvention can be produced at | ow prodlicti on costs. Control of the
propul sion output of each individuat nmeans of propul sion provides very good
maneuverability, also at |ow speeds which is inportant, in-particular, for
destruction of underwater m nes. Advantageously, each of the neans of
propul sion operates in the forward direction of the submarine vessel.

for pressing the outer ring 24. The outer ring 24 is pressed
downward by tightening bolts 44 connecting the upper face of the
flange 43 to the end surface of the intermediate rod 25.

The outer peripheral surface of the inner ring 41 and the
inner peripheral surface of the outer ring 42 are tapered so
that the downward pushing of the outer ring 42 causes the outer
ring 42 and the inner ring 41 to be pressed, 6wing to the wedge
efféct, onto the innerxr surfaée of the intermediate rod 25 and
the outer surface of the shaft 21L, respectively. Thus the
rotation of the intermediate rod 55 is transmitted to the shaft
21L, and therefore, to the screw column 21. On the contrary '
the loosening of the bolts 44 releases the outer ring 42 from
the downward pressing force, enabling the shaft 21L to slide in
the axial direction within the intermediate rod 25. .Thereforé,
the torgue transmission to the screw column 21 can be adjusted
or controlled by varying the tightening force of the boltis 44.

The above description regarding the left half portion of
the machine can of course be applied also to the right half
which has a construction symmetrically similar to that of the
lef£ half.

In the following, the operation of the above embodiment of
the preseni invention is described.

In advance of a tension test on a long test piece, the

distance between the table and the crosshead must be adjusted



It is particularly preferred that the propul sion unit conprise four neans
of propul sion, each of which, placed at a 90[err] angle around the

| ongi t udi nal axis of the subnar i ne vesseB, is arranged at the stern of the
submarine vessel. In this instantly partlcularly preferred enbodi nent of
the present invention, the submarine vessel runs a straight-ahead course if
all the neans of propul sion have the sanme propul sion output. Course
corrections 1n the pitch blane or yawi ng pl ane can be perforned in a sinple
manner, fgr 4 fﬂ#%an PMRIIgAGOr i ncreasing the propul sive force of the
respectlve means pro uIS|on Nt he corresponding plane. It is

fﬁ;{"’“' arly pref&d edidabwiBaRnah PROPYLSheBeaE61hhBRE BY RhEPgkhgLs
, direction within the intermediate rod 25 by loosening the bolts

44 of the torque transmission mechanism 40, and the hydraulic
cylinder 23 shown in Fig. 2 is extended to make the bearing
blocks 22U and 22L release the supporting column 1. ., With such
condition satisfied, the extension of the rod 24a of the rise-
and-fall cylinder 24 makes the upper and lower bearing blocks
22U and 22L slide up along the supporting column 1, causing the
lower shaft 21L to rise upward, sliding within the intermediate
rod 25, together with the screw column 1 and the crosshead 5.
In this manner the screw column 1 is expanded with respect to
the .intermediate rod 25, causing the distance between the table
2 and the crosshead 5 to increase. When the distance is made
large in correspondence with the length of the test piece, the
rise—-and-fall cylinder is stopbed.

Next, the shaft 21L is made rotatable in one body with the
intermediate rod 25 by tightening the bolts 44 of the torque
transmission mechanism 40, ahd the hydraulic cylinder is
contracted to fix the upper and lower bearing blocks 22U and 22L
to the supporting column 1. Then the test piece is set between
the clutches (not shown) mounted respectively on the table 2 and
on the crosshead 5. With the motor driven in a predetermined
direction under the above conditions, the intermediate rod 25 is

made to rotate through the rotation shaft 7 and the speed



In pai-rs, are driven in counter-rotation: Propeller drives are inexpensive
propel | ing means whose ounter-rotating pgopulsion in pairs causes the
proepel l er effects to bal ance each other out wi thout influence by the
control nechanism |f the neans of propul sion are forned by propellers,
the steering neans of the submarine vessel advantageously controls the
speed of the propellers, in propulsion units. Influencing the,speed of the
propellers is the sinplest nethod of individually controlling the

propul si credngtpian gfearhé .neafbusf theropubssbaad $namd whéeefiaté vehentpople nent
of the invention, the propulsion unit conprises three neans of propulsion,
each of vﬁﬁ%ﬁﬁh[ﬁQﬂﬁufﬂﬂﬁné rigperpPyazdglte arethdathensile force to the

test piece. Further, when a test is made on a short sized
test piece, the distance between the table 2 and the crosshead 5
is made short by contracting the rise—-and-fall cylinder 24 with
the lower shaft made élidable in the axial direction within the
intermediate rod 25 and with the upper and lower bearing blocks
22U and 22L made slidable along the supporting column 1.

According to the above embodiment, a tension test can be
made on a long test piece without using a long-sized screw
columns. Particularly in the case of this embodiment, since
the rotation of the intermediate rod 25 is transmitted to the
screw column 21 by means of a torque transmission mechanism 40
comprising, as shown in Fig. 3, an inner ring 41 and an outer
ring 42, the screw column 21 is securely rotated in one body
with the intermediate rod 25, making it possible, forxr instance,
to obtain a precision stroke of the crosshead 5 from the number
of rotation of the motor or intermediate rod 25.

In the construction of the above embodiment, the table 2
constitutes a base rack, while the bearing blocks 22U and 22L
form a holder means.

Further, the torque transmission mechanism 40 can be
replaced, for instance, with splines formed on the outer
peripheral surface of the shaft 21L and the inner peripheral

surface of the intermediate rod 25 so as to be engaged with each



| ongi tudi nal axis of the submarine vessel, is arranged on the stern of the
submari ne vessel. Conpared to the arrangenent of four neans of propulsion,
one neans of propulsion is saved in thi&%enmbodi ment and, thus, the
production costs of the submarine vessel are further reduced.

other, since such construction also makes the screw column 21
expandable with respect to and rotatable in one body with the
intermediate rod 25. According to this construction, however,
the backlash in the engaging part of the splines does hot
always make the rotation of the intermediate rod 25 coincide
with that of the screwed column 21, deteriorating the accuracy
in deriving the stroke of the crosshead 5 from the rotation of
the motor or intermediate rod 25.

Although in the abo%e‘embodiment the screw column 21 and
the crosshead 5 are moved upward or downward by means of the
rise—-and-fall cylinder 24, the operation of rise-and-fall may
be made manually. Further, the holder means are not restricted

to the above disclosed construction.



3 I.n the follow ng, an enbodi mrent of the invention is described, using

the drawi ngs. Shown are: Fig. 1 A side view of a submarine vessel;
11

+

R

1. A material testing machine with screw columns made

expandable, said machine comprising:

a pair of rotatable intermediate rods vertically
mounted on a base bed so as to be rotated by a motor;

a pair of screw colmuns provided with screws thereon
in a predetermined region corresponding to a possible elongation
of a test piece and installed so as to be expandable with
respect to and rotatable in one body with said pair of rotatabie_
intermediate rods;

a holder means for rotatably holding said screw.columns
at any expanded position; and '

a crosshead for loading a test piece with a test logad
in cooperation with said base bed, said crosshead having both
ends screw-engaged with said pair of screw columns and made‘

movable with respect to said base bed by means of screw rotation.

2. A material Festing machine as defined in Claim 1,
wherein each of said screw columns has its lower tip portion
provided with a screwless cylindrical extension; said extension
is inserted into an extension receiving hole provided for
receiving said extension at the upper end of each of said
rotatable intermediate rods; said pair of screw columns is made

expandable with respect to and rotatable in one body with said
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Fig. 2° Aview of the stern of a submarine vessel. In Figures 1 and 2, a
subnarine vesset—1)—in_the enbodi ment a submarine drone, is represented

in a side view and a vi ew of the stern. On the bow, the subnmarine vessel
(1) contains a iﬂmﬁuﬂ for |nstan|5e a sonar or canera by which
anchor -cabl e m W etely sunkén ground mines can be detected.
Furthernore, a pro ulsioh uvnit (3) is provided that conprises neans of
propul sion (5) on the stern (7) of the submarine vessel that, in

!!!.!

pair of rotatable intermediate rods by inserting into an clearance intentionally provided
between said extension and said extension receiveing hole a pair of split type pressing rings
formed so as to produce a radial pressing force from a axial pressing force.

3. A material testing machine as defined in Claim 1, wherein said holder means for
rotatably holding said screw columns at any desired position consists of an upper bearing
block and a lower bearing block, each comprising a bearing for supporting the upper or
lower part of each of said screw colums and a hydraulic clamping mechanism for a stationary
supporting column.

4. A material testing machine comprising a base (2) and a crosshead (5) between
which a test specimen is disposed for the application of a load, the cross-head being driven
by a pair of rotatable screw columns (21) characterized by a pair of rotatable intermediate
shafts (25) coupled to respective screw columns (21) in such a manner that the screw
columns are extendable and retractable with respect to the intermediate shafts to adjust to the
length of the specimen but that in any position the columns can be rotated by the intermediate
shafts, and a holder (22, 33) for holding the screw columns in the required extended position.
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the represented enbodi nent, have been devel oped as propellers. The nmeans of
propul sion (5) are controlled by a nmechanism (4) for steering the submarine
vessel, to execute course directions. In particular, in Fig. 2 it can be
recogni zed that, in each case, the nmeans of propulsion (5) ,in each case
pl aced at a 90 angl e around the |ongitudinal axis of.the submari ne vessel

(1), are arranged on the stern (7) cﬁAggy%a%anarine vessel . The

courfiter-rotating directions of rotati'on in pairs of the nmeans of -
propul sion are indicated by the arrows. To reciprocally

A material testing machine devised so as to capable of
complying with a long test piece without employing a long-sized
screw columns, The machine consists essentially of a pair of
intermediate rods (25) rotatably installed on a table (2) for
being driven by a motor (6}, a pair of screw columns (21) screw-
cut in the region corresponding to a possible elongation of a
test piece and devised so as to be expandable with respect to
and rotatable integrally with the pair of intermediate rods (25),
holder means (22U, 221} for rotatably holding the screw columns
(21) at any desired position of expansion, and a crosshead (5)
having both its ends screw-engaged with the pair of screw
columns (21) for being driven through the rotation of the screw

columns (21) to exert force on a test piece between the same and

the table (2).
This Sheet Has Been Repla
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bal angge out the propeller effects, two of the propellers are devel oped for
rotating clockwi se and two for rotating counter- clockwi se. For the
staWilization of the submarine vessel, it is advisable to provide control
surfaces (8) that ensure good forward running of the submarine vessel (1).
The ‘st eering device of the submarine vessel controls the propul sion out put
of the individual neans of propul sion (5) For a course change in the

yawi ng plane to starboard, the propulj( ‘

Fig. 1
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out put of the two starboard-side nmeans of propulsion (5) is reduced and the
propul sion out put of the port-side nmeans of propulsion (5) is increased.
Anal-0gously to this, the propul sion output of the |ower two or the upper
two nmeans of propulsion (5) can be controlled, to cause course changes of

t he submarine vessel in the pitch plane.
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1. A submarine vessel, in particular a submarine drone, with a

propul sion unit (3) that conprises a plurality of individual neans of

propul sion operating in a predeterm ned direction of propulsion, and with a
means for steering the submarine vessel in pitch and yaw ng direction,
characterized in that the neans (4) for steer- ing the submarine vessel (1)
consists of a control device that controls the propul - sion output of the
means of propul sion (5) only for nmaintaining or changing the course in-‘the

pitch or yaw ng plane. 2. Submari ne vessel according to claim1,
characterized in that, in each case, the neans of propul sion (5) operate in
the forward direction. 1%/4’

Fig.5
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3. . Submarine vessel according to claim1l1l or 2, characterized in that the

propul sion unit (3) conprises three neans of propul sion.

4.

Submari ne

vessel according to°claim3, characterized in that each of the neans of

propul sion (5), placed at a 120[err] angle around the |
of the subrmarine vessel (1), is arranged on the stern (

vessel (11). 5. Submari ne vessel acgprding to anyone
clains, character- ized in that the propul sion unit (3)
means of propulsion (5). 6. Submari ne vessel accordi

characterized in that each of the

T
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to claimb,

D

MATERIAL TESTING MACHINE WITH THREADED COLUMNS OF ADJUSTABLE

LENGTH

ABSTRACT

Force is applied to a test piece disposed between a table 2 and a crosshead 5 by

o/ rotation of a screw shaft 21 in a nut 52 at each end of the crosshead. The shaft 21 is

rotatably supported by upper and lower bearings 31 which are coupled by rod 33 and

vertically displaceable by cylinder 24 to match the length of the specimen. The lower

end 21L of the shaft is received in a sleeve at the upper end of a driving shaft 25 so that

it is extendable and retractable and in any vertical position it can be clamped to the

sleeve by a clamp 40 to allow the shaft 21 to be rotated by the shaft 25.

Fig. 1
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rrg_g_n§.=,of propul sion (5) placed at a 90[err] angle around th‘:BIL&Eé“b”&& hi
axi's (‘5) of the submarine vessel (1) is arranged on the stern (7) of the
submari ne vessel (1). 2 2 DEC 1997

the motor in a predetermined direction, with a test piece gripped on both the ends by the
clutches, makes each of the screw columns 4 to rotate through the rotation shaft 7 and
the reduction gear 6, causing the crosshead 7 screw-engaged with the screw columns 4 to
rise upward. The upper clutch fixed to the crosshead 5 is then lifted up to exert a tensile
force to the test piece. Further, a reference numeral 8 in Figs. 4 and 5 stands for a
cover protecting the supporting columns 1 and the screw columns 4.

In such a general constitution of the machine, a longer test piece necessitate, as a
matter of course, a larger distance between the crosshead 5 and the table 2. This
requirement has conventionally been coped with replacement of the screw columns 4
with longer ones, whose cost is generally increased with an increase in length.
However, if the elongation due to a tensile force is small, even a long test piece caused
the stroke of the crosshéad in operation to remain short. This means that only a short
region of thé long screw columns is used in practice. Therefore, it is uneconomical to
use expensive long-sized screw columns.

Object and Summary of the Invention

It is an object of the present invention to ameliorate one or more disadvantage of
the prior art.

According to one aspect of the present invention there is provided a material
testing machine with screw columns made expandable, said machine comprising: a pair
of rotatable intermediate rods vertically mounted on a base bed so as to be rotated by a
motor; a pair of screw columns provided with screws thereon in a predetermined region
corresponding to a possible elongation of a test piece and installed so as to be expandable
with respect to and rotatable in one body with said pair of rotatable intermediate rods; a
holder means for rotatably holding said screw columns at any expanded position; and a
crosshead for loading a test piece with a test load in cooperation with said base bed, said
crosshead having both ends screw engaged with said pair of screw columns and made

movable with respect to said base bed by means of screw rotation.



) IRED AFENT o
-5- 7. Submari ne vessel according to anyone of the precdé ! @“ﬂf\’m-lﬁs:bdﬂu
character- ized in that the nmeans of propulsion (5) are foned by

propel lers. 8. Submarine vessel according to claim?7, dhara2PdHZEgd7i n
that the neans of propulsion (5) are propellers that, in pdirs, are driven
In counter-rotation. 9. Submari ne veSsel according to dlaim /7 or §;

characterized in that the neans
In the above fundamental constitution of the machine, after the distance between

_the table 2 and the crosshead 5 is adjusted so as to correspond to the length of a test
piece by expanding or contracting the screw columns 21 with respect to the intermediate
rods 25, the screw columns 21 is fixed at an expanded or contracted position by means
of the holder means 22U and 22L.. When a long test piece is to be tested, for instance,
the above mentioned distance between the table and the crossheads is made long by

expanding the screw columns 21. Then the test



(4) for steering the submarine vessel (1) controls the spgegd—ef—the

propel I'ers. 10. Submarine vessel according to anyone of KEBLACEMENWSHEE]
9, characterized T that—the—reans (4) for steering the sybfarite vesset]

(1) controls the: an | e of the propeller wings. 11. |Syb se
according to angj ”m]&fw&h ng cl &l ms, character- iZed Eﬁpﬂt%ﬁ
direction of pr ans of propulsion (5) is{reversible—1R2.
Submari ne vessel accordl ng t'o anyone claims 7 to 1], characterized

in that the means (4) for steering theé submarine vessel comtrors tire—-
direction pf A material testing machine with screw columns made expandable, said machine

comprising:

a pair of rotatable intermediate rods vertically mounted on a base bed so as to be
rotated by a motor; |

a pair of screw columns provided with screws thereon in a predetermined region
corresponding to a possible elongation of a test piece and installed so as to be expandable
with respect to and rotatable in one body with said pair of rotatable intermediate rods;

a holder means for rotatably holding said screw columns at any expanded position;
and

a crosshead for loading a test piece with a test load in cooperation with said base
bed, said crosshead having both ends screw engaged with said pair of screw columns and
made movable with respect to said base bed by means of screw rotation.
2. A material testing machine as defined in claim 1, wherein each of said screw
columns has its lower tip portion provided with a screwless cylindrical extension; said
extension is inserted into an extension receiving hole provided for receiving said
extension at the upper end of each of said rotatable intermediate rods; said pair of screw
columns is made expandable with respect to and rotatable in one body with said pair of
rotatable intermediate rods by inserting into an clearance intentionally provided between
said extension and said extemsion receiveing hole a pair of split type pressing rings
formed so as to produce a radial pressing force from a axial pressing force.
3. A material testing machine as defined in claim 1, wherein said holder means for
rotatably holding said screw columns at any desired position consists of an upper bearing
block and a lower bearing block, each comprising a bearing for supporting the upper or
lower part of each of said screw colums and a hydraulic clamping mechanism for a

stationary supporting column.
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ABSTRACT

Force is applied to a test piece disposed between a table (2) and a crosshead (5) by
rotation of a screw shaft (21) in a nut (52) at each end of the crosshead. The shaft (21)
is rotatably supported by upper and lower bearings (31) which are coupled by rod (33)
and vertically displaceable by cylinder (24) to match the length of the specimen. The
lower end (21L) of the shaft is received in a sleeve at the upper end of a driving
shaft (25) so that it is extendable and retractable and in any vertical position it can be
clamped to the sleeve by a clamp (40) to allow the shaft (21) to be rotated by the
shaft (25).
Fig. 1
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Material Testing Machine with Threaded
Columns of Adjustable Length

Background of the Invention.

The present invention relates to a material testing
machine devised so as to make a test piece iﬁPOSed with a test
load with a crosshead driven by means of rotating screw columns

A conventional material testing machine of this kind is
exemplified by Figs. 4 and 5, which respectively show an entire
frontal outlined view of the machine and a partial detailed view
illustrating the constructi;n of the left half portion of the
machine. The right half of the machine, though not shown, has
.a symmetrically similar construction.

" A pair of supporting colqmnsj; (Fig. 5) vertically kept on
the floor holds at the lowerlﬁoriion-both ends of a table 2
{base rack) and éupports at the uppé; portion a crossyoke 3
horizontally. On the table is iﬁgialled a pair of right and
left screw columns 4, by which a crésshead has both its ends
supported through a.pair of corresponding screw nuts (not shown). -
Each of the screw columns 4 has its lower end connected with a
reduction gear & driven by & not shown motor through a rotation
’;haft 7.

The upper §ide of the table 2 and £he lower side of the
‘crossheéd 5 are respectively provided with faqing clutches (not

shown) forming'a pair of material gripping tools. Rotation of



