
,) 11· 

1 

Material Testing Machine with ---------------

Screw Columns Made Expandable 

Background of the Invention 

The present invention relates to a material testing 

machine devised so as to make a test piece imposed with a test 

load with a crosshead driven by means of rotating screw columns 

A conventional material testing machine of this .kind is 

~xemplified by Figs. 4 and 5, 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 

a symmetrically similar construction. 

A pair of supporting columns 1 (Fig. 5) vertically kept on 

the 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 right 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 the lower side of the 

crosshead 5 are respectively provided with facing clutches (not 

shown) forming a pair of material gripping tools. Rotation of 
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the motor in a predetermined direction, wiht 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 

reduct.ion gear 6, causing the crosshead 7 screw-engaged with the 
. 

screw columns 4 to rise upward. The upper clutch fixed to 

t.he crosshead 5 is then lifted up to exert a tensile force to 

t.he t.est. piece. Further, a reference numeral 8 in Figs. 4 and 

5 st.ands 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 matt.er 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 w~th longer ones, whose cost. is generally increased with an 

increase in length. However, 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 t.ha,t. 

only a short. region of the long screw columns is used in 

practice. Therefore, it. is uneconomical to use expensive long-

sized screw columns. 

·abject. and Summary of t.he Invent.ion 

The object. of the present. inventiom is to provide an 

improved material testing machine capable of testing a long test. 

piece without. using long-sized screw columns. 
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The present invention is briefed below by reference to an 

embodiment shwown in Fig. 1. A material testing machine with 

screw columns made expandable according to the presen invent.ion, 

as is understood from Fig. 1 illustrating the main part of the 

lat.er detailed embodiment. of the present invention, consits 

essentially of a pair of moto~-driven intermediate rods 25 held 

vertical to the table 2; a pair of screw columns 21 provided 

with screws in a predetermined region 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 the screw 

columns to make a test piece loaded with a force between the 

crosshead 5 and the table 2. 

In the above fundamental constitution of the machine, 

aft.er the distance bet.ween the table 2 and the crosshead 5 is 

adjusted so as to correspond to the length of a test piece by 

expa.nding 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 bet.ween the table and the crosshead 

is made long by expanding the screw columns 21. Then the test. 
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piece is set between the table 2 and the crosshead 5, and the 

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 therewith, resulting in the drive of 

the crosshead 5 exerting a force on the test piece. 

According 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 in one body with those intermediate 

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 

adjusting 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; 
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Fig. 3 shows an enlarged view of the torque transmission 

mechanism used in the present invention; 

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 lhe 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. l, in which an- invented material testing machine 

having expandable screw columns has its left half constitution 

illustrated as a partially corss-sectional drawing, the parts 

corresponding lo those shown in Fig. 5 are given the same 

reference numerals with the exception that the screw column 

shown in Fi~. l is indicated with a reference numeral 21. 

In Fig. 1, a screw column 21 screw-engaged with a nut Sa 

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 lest piece, and they are rotatably 

supported by a supporting column 1 through an upper and a lower 

bearing blocks 22U and 22L. 

More concretely, the sGrew column 21 has its upper and 

lower shafts 210 and 21L made to rotatably penetrate the bearing 
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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 port.ions 21Ua and 21La. On the other hand, the 

bearing blocks 22U and 22L have their other end port.ions 

provided, as is shwon in Fig. 2, with a split slit 22a, whi~h 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 rod 24 of a rise-and-fall 

cylinder 24. 

In addition, a speed reduction gear 6 installed on the 

lower portion of a table 2 is connected with' an intermediate rod 

25, which rot.at.ably penetrates the table 2 and projects upward. 

The intermediate rod 25 has its upper end slidably pierced in 

the axial direction by the tip port.ion of the lower shaft 21L of 

the screw column 21 and made capable of being fixed by means of 

a torque transmission mechanism 40 . 

. The torque transmission mechanism 40, as is illustrated in 

the enlarged drawing given by Fig. 3, consists of an inner ring 

41 slidably put on the shaft 21L, an outer ring 42 put between 

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

effect, onto the inner surface of the intermediate rod 25 and 

the outer surface of the shaft 21L, respectively. Thus t..he 

rotation of the intermediate rod 25 is transmitted to the shaft 

21L, and therefore, to the screw column 21. On the contrary 

t..he loosening of the bolts 44 releases the outer ring 42 from 

the downward pressing force, enabling the shaft 21L to slide in 

the axial direct.ion within the intermediate rod 25. Therefore, 

the torque transmission t..o the screw column 21 can be adjusted 

or controlled by varying the tightening force of the bolts 44. 

The above description regarding t..he left. half port.ion of 

the machine can of course be applied also to the right half 

which has a construction symmetrically similar to that of t..he 

left. half. 

In the following, the operation of the above embodiment. of 

the present. invent.ion is described. 

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

distance bet.ween the table and the crosshead must be adjusted 
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in the following procedure. 

First, the lower shaft 21L is made rotatable in the axial 

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 2 2L release t.he support.ing column I. . 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, t.ogether 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 bet.ween 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 stop~ed. 

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, and 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 respec~ively 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 
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reduct.ion gear 6. Thus t.he crosshead 5 and therefore t.he upper 

clutch (not. shown) rise upward to exert. a tensile force t.o t.he 

test. piece. Further, when a test is made on a short sized 

test piece, t.he distance between t.he table 2 and t.he crosshead 5 

is made short. by cont.rac.t.ing t.he rise-and-fall cylinder 24 with 

t.he lower shaft. made slidable in t.he axial direct.ion wit.hiri the 

intermediate rod 25 and wit.h the upper and lower bearing blocks 

22U and 22L ruade slidable along t.he supporting column 1. 

According to t.he 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 rot.at.ion 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 out.er 

ring 42, the screw column 21 is securely rotated in one body 

with the intermediate rod 25, making it possible, for instance, 

to obtain a precision stroke of the crosshead 5 from the number 

of rotation of t.he 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 
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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 not 

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 above· 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. 
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Claims: 

1. A material t.est.ing machine wit.h screw columns made 

expandable, said machine comprising: 

a pair of rot.at.able int.er111ediat.e rods vertically 

mount.ed on a base bed so as t.o be rot.at.ed by a motor; 

a pair of screw colmuns provided wit.h screws thereon 

in a predeLermined region corresponding t.o a possible elongation 

of a t.est. piece and installed so as t.o be expandable wit.h 

respect. to and rot.at.able in one body with said pair of rot.at.able 

inlermediat.e rods; 

a holder means for rot.at.ably holding said screw columns 

at. any expanded posit.ion; and 

a crosshead for loading a test. piece with a test 19ad 

in cooperat.ion with said base bed, said crosshead having both 

ends screw-engaged with said pair of screw columns and made 

movable with respect. t.o said base bed by means of screw rot.at.ion. 

2. A material testing machine as defined in Claim 1, 

wherein each of said screw columns has its lower t.ip port.ion 

provided wit.~ a screwless cylindrical ext.ensio~; 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 t.o and rotatable in one body with said 

-----------
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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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