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This invention relates generally to extensom 
eters and more particularly to an improved ex 
tensometer adapted to remain attached to a 
Specimen during failure thereof without injury 

5 to the extensometer. 
In the use of usualforms of extensometersitis 

necessary to remove the same from a specimen 
before its breaking point is reached to prevent 
injury to the extensometer, this beingparticularly 

10 true of cast iron orother brittle material where 
failure occurs suddenly. Hence with these ar 
rangements it is impossible to obtain complete 
stress-strain data right up to the point offailure. 

It is one object of my invention to provide an 
15 improved extensometer adapted to permit strain 

readings through the point of failure and par 
ticularly to allow the instrument to remain at 
tached to & Specimen during failurethereof with 
Out injury to the extensometer. Afurther object 

20 is to Provide an improved extensometer frame 
having a plurality of separable or relative mov 
able Parts adapted to be held in normal operative 
fixed relation to each other and to a specimen 
during normal testing but upon failure of the 

25 Specimen Said plurality of parts will function to 
avoid injury to the extensometer frame or any 
of its parts. 
Another object is to have an extensometer of the 

the foregoing type, Particularly astrain averaging 
30 extensometer, provided with improved means 

whereby the extensometer may be attached to 
Specimens of different diameters or sizes without 
affecting the accuracy of the readings or the 
aVeraging characteristics thereof. In the specific 

35 aspect of this phase of the invention I have pro 
videdanèstensometerhavinggripping heads axi 
ally Offset from the body or yieldable portion of 
the main frame whereby a pair of opposed ad 
justable gauge contacts are adapted in an im 

40 proved manner to render the extensometer ac 
Curately aVailable for Specimens of different, di 
ameter. In general, tO accomplish the Various 
objects I have provided a normally breakable 
frame Comprising a main frame having a. grip 

45 ping head and a normally separable gripping 
head engaging a. dummy or platform head formed 
as part of the main frame. A fUrther Object is 
to provide improved means for centering the 
separable gripping head and also to maintain 

50 the head substantially normal to the specimen 
axis. I also preferably employ yieldable means 
for holding the Separable parts of the extensom 
eter together While it is attached to an unbroken 
specimen. Another object is to have an exten 

ö5 someter ofthetype hereindisclosedprovided with 

improved strain averaging means and microm 
eter adjusted electrical contacts adapted to be 
Connected to any suitable recording mechanism 
With means for automatically adjusting the con 
tacts during strain of the specimen. 

- Other objects and advantages will be more ap 
parent from the following description of the ac 
C0mpanying drawing in Which: A 

Fig. 1 is a perspective of my improved ex 
tensometer applied to a Specimen which is only 
partially shown; 

Fig. 2 is a Side elevation of the extensometer 
taken On a Vertical plane substantially On the line 
2-2 of Fig. 1; N 

Fig. 3 is a horizontal section taken substantially 
On the line 3-3, Of Fig. 2; * 

Fig. 4 is a Side elevation of the extensometer as 
it appears after the specimen has failed, parts 
of the extensometer frame being shown in sec 
tion along the line 4-4 of Fig. 3; 

Fig. 5 is a plan view of the normally separable 
gripping head. 

Figure 6 is a Side elevation of the strain averag 
ing means, parts being broken away. 
One form whichthe invention may take, among 

possible others, is shown herein as comprising a. 
main frame having Substantially parallel side 
legs and 2 connected by an end leg 3 Which is 
relieved as by Opposed transverse grooves 4 and 
5 to provide an axially extending reduced por 
tion or web 6. . It will be noted that these legs are 
formed of relatively Wide flat material of nar 
row thickness thereby providing a. high degree 
of rigidity in the transverse direction together 
With sufficient flexibility in the relieved portion 
of the frame to permit relatively free axial rhOVe 
ment during strain of the specimen. The sides 
1 and 2 and end 3 may be formed from a single 
integral member although it is preferable that 
these Component parts be formed Separate and 
then Welded, soldered Or otherwise Suitably se 
cured along abutting Surfaces indicated by the 
dotted lines 6'. 
The free end of side I has an axially extending 

portion T transversely offset from, or appreciably 
wider than, the sides and 2 while a gripping 
head generally indicated at 8 projects laterally 
from portion 7 and is axially offset from side leg 
, thus providing broadly an offset head in one 
or both Of different, directions. The Other Side 
leg 2 has an axial portion 9 likewise wider than 
Said side legs to carry an Offset dummy head or 
platform ü. The head 8, portion 7 and side leg 

| are preferably formed from a solid piece of 
metal suitably machined to the shape shown al 
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though if desired these component parts may be 
formed separately and welded together along butt. 
joints in the manner as shown by the lines 6°. 
The Same integral or separate COnstruction may 

5 be employed for head 10, Portion 9 and Side leg 
2. The side legs f and 2 are relieved on each of 
their opposite sides as indicated at I and 12 
thereby to provide reduced horizontal portions 
or webs 13. Suitable relatively large recesses 

10 and 5 are formed respectively in the heads 8 and 
0, those recesses being of any Suitable shape and 

| of sufficient size to receive Specimens of different 
diameters or cross Sections. 
The heads 8 and 10 are prevented from having 

15 excessive axial movement away fromºeach Other 
due to the provision of preferably two Stop rods 
16 and 7 extending through Suitable aligned 
openings in each of said heads and provided with 
enlarged portions 18 receivable in Suitable re 

20 cesses 19 to engage the bottoms thereof to limit 
movement of the heads. On the other hand to 
obtain uniform gauge length of the extensometer 
whenever applied to a specimen, spacing sleeves 
20 and 2 respectively surround rods 16 and 1 

25 so as to abut against the heads when the same 
, are pressed together by the operator’s fingers, 
it being preferable that these sleeves are soldered 
orotherwise fixed to one of the heads such as 10. 
There is also provided strain follow-up compres 

30 sion springs 22 and 23 interposed between heads 
I0 and 8 and surrounding guide rods 24 and 
25 which are preferably carried by one of the 
heads such for example as 10 in Spaced relation 
to the other head. The gauge or Spacer Sleeves 

35 20 and 2 are preferably disposed to one side of 
the head as shown in Fig. 3 while the follow-up 
springs 22 and 23 are disposed preferably in 
vertical alignment with the gripping points to 
be described presently. 

40 The gripping head 8 has opposed adjustable 
threaded gauge points 28 and 29 with the ScreW 
29 disposed beneath the side leg 1 of the main 
frame. The use of opposed adjustabie points is 
found to be highly desirable and is definitely 

45 provided for by having the gripping head 8 offset 
from the frame side i. AS a result of this im 
proved arrangement, Specimens of different di 
ameters may be received centrally within recess 
4 with proper engagement and adjustment of 

50 each of the gauge points. 
If usual extensometer practice was followed, a 

second set of gauge points would be carried by 
head 10 but it is Seen that if Such an arrange 
ment were employed down through failure of 

55 the specimen, as When under tension, then the 
breaking in half of the Specimen Would CauSe 
One Set of gauge points to be Carried by one of 
the broken halves of the Specimen and the other 
Set of points by the other half, with consequent 

60 excessive pull and injury to the frame. To Over 
come this very Serious objection and also to 
permit streSS-Strain data to be obtained down 
to the point of failure, I have provided a Second 
Set of points 30 and 3 carried by separable means 

65 in the form of a supplemental frame or normally 
separable gripping head generally indicated at 
32, this head being of Substantially U-shape With 
the gauge point in the form of screws 30 and 3 
threaded in the Sides of the frame. The side legs 

70 of the separable frame have suitable recesses of 
conical or other desired Shape to receive Conical 
abutment points 33 and 34. whereby a fixed rela 
tion may be effected between the Separable grip 
ping head and main frame. A third ScreW 35 

75 performing what might betermeda leveling func 

tion is adjustably threaded in the end of the 
Separable head 32 to engage the specimen at 90° 
from the other gauge points and thus prevent 
downward Swinging of the separable frame about 
the axis of gauge point screws 30 and 3. 5 
To facilitate centering of the separable head 

with respect to the Specimen, there is provided a 
centering plate 36 having a V-shaped notch or 
other suitable recess 37 engaging the surface of 
the Specimen. This plate is normally held in any 10 
fixed adjusted position by two screws 38 having 
threaded engagement with separable frame 32 
and receivable in slots 39 of the plate. A similar 
centering plate 36º is adjustably held by screws 
38' to the underside of gripping head 8, but 15 

Sages the Specimen on its side opposite to plate 

To measure the Strain of the specimen there is 
provided a lower plate 42 and upper plate 43 each 
Of Which is Welded, soldered or otherwise Sultably 20 
Secured to the edges of heads 8 and 10, it being 
noted that plate 43 tapers upwardly to carry a 
pin 44. These plates are preferably formed sepa 
rately and then attached to said heads to permit 
a Simple machining operation of the gripping 25 
heads 8 and 10 although if desired the heads 
and plates may be formed from a single piece 
Suitably machined to the form shown. A pivot 
plate 45 is held in spaced relation to plate 42 
as by a pair of Spacer sleeves 46 and screws 47 30 
extending through plates 43, 45 and sleeves 46 
for threaded“ engagement with lower gripping 
head 8. An averaging pin 48, journalled in plates 
42 and 45, has its axis substantially in the center 
of the gripping heads so as to normally intersect 35 
the axis of a properly centered specimen. A 
Supporting arm 49 is carried by and projects up 
Wardly from pin 48 so as to have engagement at 
its upper end with a knife edge 50 of a bell crank 
lever 5 which is preferably bent inwardly at its 40 
lower end as shown for purposes of obtaining un 
restricted operation of the variouselements. Dis 
posed in alignment with the knife edge, which 
extends in a horizontal direction, is an upper 
averaging pivot 52 carried by bell crank lever 45 
5 for pivotal engagement with the top plate 
3. The axis of this averaging point is substan 

tially in the center of upper head 10 for normal 
intersection with the axis of a properly centered 
Specimen. The knife edge 50 and pivot 52 are 50 
held in their respective bearings by a spring 53 
Which has one end connected to pin 44 and the 
other end to a pin 54 projecting from arm 49. 
The lower end of lever 5 carries an insulated 

electrical contact point 55 having a nut 56 to 55 
Which an electrical wire may be connected for 
transmitting to any suitable recording mecha 
nism the electrical impulses created by engage 
ment between contact 55 and the adjustable 
stem orcontact 57 of a micrometer generally 60 
indicated at 58. This micrometer has a fixed 
housing 59 provided with a flange 60 suitably 
rigidly Secured to arm 49 and insulated there 
from. The Usual micrometer rotatable barrel 
6 carrying suitable graduations is adapted upon 65 
rotation of the micrometer head 62 to cause rota 
tion and axial adjustment of the micrometer 
Stem Or SCreW Contact 5. The micrometer head 
may beeither manually adjusted or if the stress 
Strain recording mechanism is of the automatic - 
type having Suitable rotatable restoring means, 
this restoring means may be connected by belt 
or other suitable flexible means to a pulley 62 
On head 62. 

- Operation-My improved extensometer is ap- 5 
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plied to a specimen by first centering the speci 
men and head G with centeringplate Gº and then 
securing the lower gauge points 23 and 29 to a. 

.. specimen, e. g. 64, whereupon the upper head 10 
5 is pressed downwardly against the compression 

of springs 22 and 23 until spacer sleeves 20 and 
2 engage the lower head, thus determining a. 
fixed gauge length. The normally separable 
gripping head 32 is then placed around prefer 
ably the opposite side of the specimen and seated 
upon abutment points 33 and 34 with centerplate 
36 preferably adjusted into contact with the 
specimen for insuring proper centering. With 
the upper and lower heads 8 and 10 still com 

15 pressed and the separable head resting on points 
33 and 3, the upper gauge points 0 and 3 are 

10 

then brought into engagement with the speci 
men to hold the instrument in its operative rela 
tion. To prevent downward swinging movement 
of the separable head about the gauge points 30 
and 3, levelling screw 5 engages the side of the 
specimen. The specimen is now subjected to an 
increasing load or stress with the result that 
elongation of the specimen will permit the Upper 
and lower sets of gauge points 30, B and 28, 29 
to move axially away from each other although 
the upper platform of dummy head 10 will have 
its abutting points 33 and 34 kept in engagement 
with the separable head 32 by virtue of the strain 
follow-up springs 22 and 23 urging the head 10 
upwardly. As the extensometer expands, bell 
crank 5 will swing about knife edge 50 in a clock 
wise direction so as to break engagement between 
electrical contacts 55 and 57. The micrometer 
head is then either automatically Or manually 
adjusted to reestabliskengagement between Said 
electrical contacts to allow current to flow from 
the inspulated point 55 and 57 to one or the other 
of binding posts 67 carried by and insulated from 

40 the side leg 2, the other binding post being con 
nected by flexible wire to the micrometer screw. 
When the specimen ultimatelyfails, the separable 
head 32 will remain with one part of the broken 
specimen and the main extensometer frame will 

45 remain with the other part of the Specimen, the 
separable head merely separating from points 33 

20 

25 

30 

35 

and 34 without any injury, shock ordistortion of 
any kind to the main frame. The maximum Sep 
aration of the heads 8 and 10 at the instant of 

50 failure is limited by rods 16 and their heads 18. 
In the event that the opposite sides of the Speci 
men to which the opposed gauge points are at 
tached should have unequal elongation Such aS 
might occur due to unequal loading still there is 

55 obtained the average elongation of the specimen 
or the elongation at the axis thereof. This aver 
age strain is accomplished due to the averaging 
pins 48 and 52 intersecting the specimen axis, 
although during any unequal elongation the Up 

60 per and lower heads will assume a slightly in 
clined position which is permitted due to the re 
lieved portions 13 while further flexibility of the 
two heads is permitted by the relieved portion 
6. To insure that the abutment points 33 and 34 

65 will both remain in complete contact with the 
separable head during any inclination of the up 
per and lower gripping heads, the strain follow 
up springs 22 and 23 are disposed preferably in 
alignment with each of the abutment points 33 

70 and 34. * 
From the foregoing disclosure it is Seen that I 

have provided an extremely simple and yet highly 
effective means for permitting an extensometer to 
remain attached to a Specimen during breaking 

75 thereof and thus allowing Complete Stress-Strain 

“ B 

data to beobtained right up to the point offall 
ure. It is also seen that I have provided in an 
instrument of this kind an extremely rugged 
construction and yet one which has all the sensi 
tivity and reflnements required in a scientific-in 
strument of this character together with simple 
and effective means for obtaining the average 
sträin together with other features hereinbefore 
set forth or whichr are inherent in the structure 
dsclosed including, for instance, the adaptability 
of the instrument for compression or tension 
loading or for loading andunloading undereither 
tension or compression tests thereby to obtain 
'hysteresis data. . 

It will of course beunderstood that those skilled 
in the art mayobtain the various results and ad 
Vantages of my invention by making various 
changes in the elements and rearrangements 
thereof without departing from the spirit of the 
invention as set forth in the appended claims. 

I claim: W 
1. An extensometer comprising a main frame, 

means associated with said frame normally in 
fixed relation thereto but separable therefrom 
upon fallure of the specimen, yieldable strain 
follow-up means for normally maintaining said 
frame and separable means into contact with 
each other when the extensometer is attached to 
a Specimen, normally inactive means operative 
upon failure of a specimen to limit movement of 
Said frame, and strain responsive means opera 
tively associated with said frame. 

2. An extensometer comprising a main frame 
formed of inflexible relatively flat thin material 
with relieved flexible portions, the thin edges of 
said frame lying in planes substantially parallel 
to the axis of a Specimen to be tested, agripping 
head Carried by said frame and offset therefrom 
both axially and transversely of the specimen, 
gauge points carried by said head for attaching 
said frametoa specimen, adummyhead also car 
ried by Said frame, a Substantially U-shaped sep 
arable gripping head, abutment points through 
which said separable head is normally supported 
on said dummy head in spaced relation thereto, 
and gauge points carried by said separable head 
for engaging a specimen. “ 

3. An extensometer comprising a main frame 
formed of inflexible relatively flat thin material 
with relieved flexible portions, the thin edges of 
Said frame lying in planes substantially parallel 
to the axis of a Spécimen to be tested, a gripping 
head carried by said frame and offset therefrom 
both axially and transversely of the specimen, 
gauge points carried by said head for attaching 
Said frame to a Specimen, a dummy head also 
carried by said frame, a substantially U-shaped 
Separable gripping head normally disposed in 
Supporting contact with said dummy head, and 
gauge Points each adjustably carried by said sep 
arableheadfor engaging a Specimen. 
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4. An extensometer comprising an integral U 
shape flexible frame, a gripping head formed on 
one end of the frame for direct attachment to a 
Specimen, a dummy head formed on the other 
end of the frame, a second gripping head for 
direct attachment to a Specimen and adapted 
during such attachment to have a normally fixed 
contact with said dummy head but being adapted 
to separate therefrom upon failure of the speci 
men, and strain indicating mechanism associ 
ated with the tW0 ends of the integral U-frame. 

5. An extensometer comprising an integral U 
shape flexible frame, a gripping head formed on 
one end of the frame for direct attachment toa 

70 

75 



4. 
specimen, a dummy head formed On the other 
end of the frame, a second gripping head for di 
rect attachment to a Specimen and adapted dur 
ing such attachment to have a normally fixed 

5 contact with said dummy head but being adapted 
to separate therefrom upon failure of the Speci 
men, means between the dummy head and Second 
gripping head to maintain the Same in normally 
fixed lateral relation, and straln indicating mech 

10 anism associated with the two ends of the integral 
U-frame. 

6. An extensometer comprising an integral U 
shape flexible frame, a gripping head formed on 
One end of the frame for direct attachment to a. 

15 specimen, a dummy head formed on the other end 
of theframe, a second gripping head for directat 
tachment to a Specimen and adapted during Such 
attachment to have a normally fixed contact with 
sald dummy head but being adapted to separate 

20 therefrom upon failure of the Specimen, and strain 
indicating mechanism associated with the tW0 
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ends of the integral U-frame, including a. leverage 
system having members normally permanently 
pivotally connected to the two ends of the inte gralframe. 

7. An extensometer comprising an integral U 
shape flexible frame, a gripping head formed on 
one end of the frame for direct attachment to a 
specimen, adummy headformed on the otherend 
of the frame, a Second gripping head for direct 
attachment to a Specimen and adapted during 
Such attachment to have a normally fixed contact 
With said dummy head but being adapted to Sep 
arate therefrom upon fallure of the specimen, 
springs for urging said first gripping head and 
said dummy head away from each other thereby 
to maintain said normally fixed Contact with the 
second grippinghead, andstrain indicating mech 
anism associated with the two ends of the integral U-frame. 
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