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The invention described herein may be man 
ufactured and used by or for the Government for 
governmental purposes, without payment to me 
of any royalty thereon. 
The present invention relates to a testing ap 

paratus designed especially for the testing of 
compaction of soils, wherein a gravity-actuated 
tamping member acts on a given sample of soil 
to compact the same. 
The apparatus of the present invention is char 

acterized by simplicity of construction and op 
eration and it has for one of its objects the pro 
vision of means whereby a controlled but con 
stant tamping force is imparted to the specimen 
being tested. 
A further object of the invention is the pro 

vision of an improved tamping device wherein the 
device is constantly guided in its movements so 
that it will impact upon the sample at right an 
gles thereto without any preliminary adjustment ~ 
or manipulation of the tamping member being 
required. 
A still further object of the present invention 

is the provision of improved mechanism for 
predeterminately releasing the tamping mem 
her. 
A still further object of the invention is to pro 

vide a means for predeterminately controlling 
the impact force of the tamping means. 
A still further object of the invention is the 

provision of an improved construction for rotat 
ing the sample being tested to assure uniform 
application of compacting force thereon. 
Further objects and advantages of the pres 

ent construction will become apparent as the 
description proceeds, and the features of novelty 
will be pointed out in particularity in the ap 
pended claims. 7 

The present invention will be understood more 
readily from a consideration of the accompany 
ing drawings, in which: 

Fig. 1 is a perspective view of the improved 
apparatus; ' 

Fig. 2 is a fragmentary sectional elevation of 
the apparatus; 

Fig. 3 is an enlarged view of the upper portion 
of the apparatus shown in Fig. 2, the view show 
ing in greater detail the construction and opera 
tion of the improved clutch mechanism forming 
a part of the present invention; ‘ 

Fig. 4 is a sectional plan view taken on the line 
IV--IV of Fig. 2 showing further details of the 
clutch mechanism included. in the present inven 
tion; 
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Fig. 5 is a View similar to Fig. 4, but with parts 

omitted; 
Fig. 6 is a side elevation of the clutch element 

shown in Fig. 5; . 
Fig. 7 is a plan view of friction clutch elements 

included in the clutch member of Figs. 4 and 5; 
Fig. 8 is a side elevation of the clutch elements 

of Fig. '7; 
Fig. 9 is a plan view of the base element of the 

apparatus shown in Fig. 1; 
Fig. 10 is a sectional elevation taken on the 

line X—X of Fig. 2; 
Fig. 11 is a plan view of the turntable for re 

ceiving the specimen-holder shown in Figs. 1 
and 2; . . 

Fig. 12 is a plane view of the turntable support 
shown in Figs. 1 and 2. 

Referring more particularly to the drawings, 
the improved apparatus of the present invention 
comprises a frame A which comprises a base [4 
to which is mounted a rear channel member “5, 
this channel member being mounted vertically to 
the base [4 and rigidly supported by angle brack 
et E8. The base 94 is an inverted channel mem 
ber, resting on ?anges 20, the bracket l8 being 
secured to the base [4 and to the vertical chan 
nel member by bolts, or the like, 22. 
The frame A also includes a cylindrical bar 24, 

which is threaded into the base [4‘ and held by 
cooperating nuts 26, 26a. This bar 24 receives 
an adjustable stop 28 and an actuating handle 
29 for the tamping mechanism, all of which will 
be described hereinafter. The channel member 
16 and the bar 24 are maintained in vertical 
spaced relation by a top plate 30, which is pro 
vided with suitable holes therethrough, which 
will be referred to hereinafter, for the passage 
of certain actuating instrumentalities which also 
will be described hereinafter. Certain of these 
holes in the top plate 30 are adapted to receive 
bolts or equivalent fastening means 32 that se 
cure the top plate 30 to one arm of an angle 
bracket 34, the other arm of which is secured by 
belts or other securing instrumentalities 36 to 
the channel it, the plate 39 being supported by 
this angle bracket and also by a nut 38 thread 
edly mounted on the cylindrical bar 24, the end 
of which extends through the top plate 30 in a 
suitable hole 4% provided therefor in the top plate 
30, and secured by a top nut 38a. 
Also secured to the rear frame channel It is 

an angle bracket 532, the arm iii; of which sup 
ports a plate fit that is secured to the bracket 
.arm 44 by bolts 48. The bracket 1%2 is secured to 
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the channel l 6 by bolts or equivalent fastening 
means 5|]. The plate 46 extends horizontally from 
the vertical channel It and is provided with a 
hole 52 for reception of a cylindrical rod 54 that 
is held vertically in the plate 46 by a nut 58 
threadedly secured to the rod 54 on the under 
side of plate 46 for locking the rod 54 in position. 
The rod 54 extends through a hole 58 provided 
therefor in top plate 39 and is secured in place 
by a nut 68 threaded on the upper end of the rod 
54. The plate 46 is provided with a relatively 
large opening 62 through which passes an actu 
ating bar 64 of the tamping mechanism, which 
bar also passes through a hole 86 in the top plate 
30 provided therefor, the bar 64 extending 
through this hole for a suitable distance so that 
it will still project therethrough when the tamp 
ing head 68 on the lower end of the bar 64 is in 
lowermost position. The plate 48 and top plate 
30 therefor act as guides for the tamping bar 54 
during operation of the bar and maintain the 
bar 64 continuously in vertical position. 
The tamping bar Gil and the tamping head 68 

on the lower end thereof are adapted to be raised 
a predetermined adjustable distance, and released 
for dropping, by gravity, on a sample of soil which 
is being tested contained in a suitable container 
10 mounted on a turntable 12 held on a turntable 
support 14 that is mounted on the base It of the 
mechanism. 
The lifting mechanism for the tamping bar 86 

now may be described. 
This lifting mechanism includes a clutch mem 

ber 16, which has a generally rectangular body 
78 that tapers uniformly, as indicated at 88, into 
an arm portion 82, a stop or abutment member 
82a being aflixed suitably to this arm 82 adjacent 
to its outer extremity. The end of the clutch body 
‘18 opposite to the arm portion 82 is slotted, as 
indicated at 84, this slot ?tting over the rod 54 for 
guiding the clutch member in vertical movement 
thereof while preventing horizontal turning move 
ment of the clutch member. The clutch member 
'16 is a plate-like member, and the body portion 
18 has a rectangular cut-out portion 86, the ends 
of which are provided with projecting retaining 
cams 88 which pivotally receive clamping jaws 82 
by means of slot 90 in said jaws 92. These jaws 
92 are recessed complementarily as is indicated at 
93 for receiving the tamping bar (ill. 
The arm portion 82 and the rectangular body 

portion 18 with its cut-out portion 85 are propor 
tioned so that the center of gravity of the entire 
clutch plate 76 passes through the plane of the 
intersection of the body portion 18 and the taper 
ing portion 80, the clutch plate balancing along 
the line of this intersection. 
The mid~portion of the tapering portion 88 

is provided with a hole 95, in which is secured 
an operating cable 95. This cable passes through 
a hole 98 in the top plate 38 of the machine, the 
cable passing over a pulley sheave I80 that is 
mounted in a bracket I02 on shaft I04 rotating 
in bearings I06 in the bracket. The bracket I02 
has both arms secured to opposite sides of a plate 
I08 held by screws I It! on the top plate 30. After 
passing over the sheave I 08, the cable 95 passes 
through a hole H2 in top plate 30 that corre 
sponds to hole 98, and is secured to a projecting 
lug lid of the handle member 29 that is slidably 
mounted on the cylindrical frame bar 24, the 
cable 96 clearing the end of the arm portion 82 of 
the clutch plate. The position of the handle 
member 29 is determined by the position of the 
adjustable stop 28. ' ' 
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The complemental clamping jaws 92 have a 

slight opposite cam movement on the retaining 
earns 88 when the 1tamping bar Ellis received in the 
recesses 93, one of the clamping jaws 92 moving 
downwardly against the tamping bar 613 and the 
other of the clamping jaws 92 moving upwardly 
against the bar 64. This clamping action, acting 
responsively to the weight of the tamping bar 65 
tilting the clutch plate 16 as indicated in Fig. 2, 
and clamping the tamping bar firmly between the 
clamping jaws 92. The tamping bar 6121, together 
with its tamping head 68, is raised by moving the 
handle 29 downwardly along the vertical cylin 
drical frame bar 24, the lifting movement being 
effected through cable 95. The clamping jaws 82 
automatically shift into clamping position on the 
tamping bar 6%, coincidently with the start of 
the lifting movement, and remain in clamping 
position on the clamping bar until released at the 
end of the lifting stroke. 
During this lifting stroke or movement, the 

clutch plate 16 is tilted approximately as indi 
cated in dotted lines in Fig. 3, the clamping jaws 
92 assuming their dotted line position indicated 
in this View immediately following the start of 
the lifting stroke. At the end .of the lifting 
stroke, stop or abutment member 82a ?rst en 
gages the underside of the top frame plate 30, 
this tending to level the clutch plate to the ap 
proximate full line position of Fig. 3, while, sub 
sequently to such engagement but almost coin 
cidently therewith, the slotted end of the clutch 
plate engages abutment I [6, this being a resilient 
abutment or stop member that is mounted suit~ 
ably on the underside of the frame plate 30 and 
encircles the rod 54. This rod 54 guides the 
vertical movement of the clutch plate and pre— 
vents any rotary movement of the clutch plate 
and the tamping bar 64. The engagement of 
the abutment member 82a with the top plate 39 
and the engagement of the slotted end of the 
clutch plate with resilient abutment H6 tend to 
level the clutch plate into the full line position 
indicated in Fig. 3. This leveling of the clutch 

, plate automatically releases the clamping jaws 
and causes the tamping bar and head to drop 
an impact upon a sample of soil in container 
10. the amount of compaction effected being de 
termined by the length of the downward stroke 
of the tamping device. The extent of this down 
ward stroke is determined by the position of the 
stop 28 on the frame bar 24, since the handle 29 
is pulled downwardly to raise the clutch plate 
16 and the tamping bar 64, the position of the 
stop 28 measuring the distance of the drop of 
the clutch plate for its following grip on the 
tamping bar 64 for the next lifting of the tamp 
ing bar and tamping head. It is apparent that 
the balance of the clutch plate 16 is such that 
it will drop freely along the tamping rod until 
the resulting upward movement of handle 29 
brings the handle into engagement with the 
stop and the weight of the clutch member trans 
mitted through the cable 96 to stopped handle 
29 puts the cable under tension. This tension 
will tilt the clutch member into clamping posi 
tion on the bar 64 automatically responsively to 
the handle 29 reaching the stop 28. The ad 
justment of the stop 28 is effected by releasing 
a clamping pin H1 and then moving the stop 
28 along the bar 24 to desired position. 
As will be apparent, there will be adequate 

play between the rod 54 and the sides of the 
groove 84 in the clutch plate 16 to allow the 
requisite amount of tilting and leveling of the 
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clutch plate to effect the clamping and release 
of the tamping bar 64. Also, it will be observed 
from Fig. 5 that the clamping jaws 92 are re 
movable for interchange with other similar jaws 
on the retaining cams 88 when replacement is 
desired. 
In order to assure uniform compaction of a 

specimen of soil throughout its extent, the con 
tainer 10, which receives the specimen, is 
adapted to be mounted on a turntable ‘I2 rota~ 
tion of which brings‘successive portions of the 
soil specimen under the tamping head 68. 
The turntable ‘I2 is provided with an upstand~ 

ing central pin H8 which enters a corresponding 
recess I20 in the bottom I22 of the specimen 
container 10, a further pin I24 ?tting into a 
complemental recess I26 in the bottom of the 
specimen container serving to key the container 
10 to the turnable ‘I2. 
Turntable ‘I2 is mounted on a turntable sup 

port 14 that is mounted on the base I4 of the 
instrument by screws I28, these screws passing 
through slots I30 in the base I 4, and entering 
a retaining bar I32 beneath the base I4. The 
turntable support 14 has a central hole I34 
therethrough, which is adapted to receive a 
cylindrical boss I36 extending from the lower 
surface of the turntable. The base I4 also has 
a similar hole I38 for the reception of this boss. 
The slots I 3!] permit lateral adjustment of the ‘ 
turntable assembly and specimen container rela— 
tive to the tamping head 68. The base I4 is 
provided with a reinforcement I40 beneath the 
turntable assembly, as shown, and anchoring 
screws I42 anchor the testing mechanism to a 
foundation I44. 
In Fig. 9, reference numeral I45 indicates the 

hole in the base I4 in which the vertical bar 24 
of the frame is received, and reference numeral 
I48 represents the holes provided in the base I4 
for reception of the locking screws I42. 
Having thus described my invention, what I 

claim as new and wish to secure by Letters Pat 
ent is: 

1. Testing apparatus comprising, in combina 
tion, a base, spaced frame members vertically 
mounted on the base, one of the frame members 
being a rear frame member and another of the 
frame members being a forward frame member, 
a top connecting plate rigidly interconnecting 
the frame members, a bracket horizontally ex 
tending from the rear frame member and rigidly 
mounted thereon, a tamping bar extending 
through the bracket and top plate and guided 
thereby during vertical movement of the tamp 
ing bar, a tamping head on the bar, manually 
actuated operating means for the tamping bar 
slidably mounted on the forward frame mem 
ber, clutch mechanism connected with the oper 
ating means comprising a clutch plate includ 
ing cam-acting clamping jaws for raising the 
tamping bar responsive to manual downward 
movement of the operative means along the for 
ward frame member, an abutment means en 
gageable by the clutch mechanism at the end of 
the upward travel thereof for automatically re 
leasing the clamping means of the clutch mech 
anism from clutching engagement with the bar 
responsively to a predetermined vertical lifting 
movement of the tamping bar for allowing the 
said tamping bar to drop on a sample to be tested. 

'2. Testing apparatus comprising, in combina 
tion, a frame including a base, a pair of oppo 
sitely spaced frame members vertically mounted 
on the base and rigidly secured to the‘ base, one I 
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of the said frame members presenting a vertical 
plate-like surface towards the oppositely-spaced 
frame member, the said oppositely-spaced frame 
member being a bar, a top connecting plate for 
the frame members rigidly vertically intercon 
necting the frame members at the tops thereof 
and maintaining the frame members rigidly and 
uniformly spaced throughout their length, a 
bracket rigidly secured to the vertical plate-like 
frame surface, the bracket including a horizon 
tally disposed plate, a tamping bar extending 
through the horizontally disposed plate and 
through the top connecting plate, a clutch in 
cluding a tiltable clutch plate including gripping 
means for holding the tamping bar for lifting 
the said bar from a low to a high position, actu 
ating means for the clutch slidably mountedon 
the bar of the frame, means connecting the clutch 
with the actuating means, whereby downward 
movement of the actuating means engages the 
clutch with the tamping bar, and abutment 
means on the top plate for moving the clutch 
plate from tilting gripping position for the bar 
to an approximately level bar-releasing position 
for releasably actuating the clutch responsively 
to engagement of the clutch with the abutment 
means, thereby automatically releasing the clutch 
from the tamping bar and causing the tamping 
bar to drop on a specimen to be tamped. 

3. Testing apparatus comprising, in combina 
tion, a frame including a base, a pair of opposite 
ly-spaced frame members vertically mounted on 
the base and rigidly secured to the base, one of 
the said members presenting a vertical, flat sur 
face towards the oppositely spaced frame mem 
ber, the said oppositely-spaced frame member 
being a bar, a top connecting plate for the frame 
members rigidly interconnecting the frame mem 
bers at the tops thereof and maintaining the 
frame members rigidly and uniformly spaced 
throughout their length, a bracket rigidly secured 
to the vertical ?at frame surface, the said brack 
et including a horizontally disposed plate, tamp~ 
ing means including a tamping bar extending 
through the horizontally disposed plate and the 
top plate, and a tamping head on the tamping 
bar, clutch means including a clutch plate and 
frictionally operable clutch jags mounted in the 
plate, an operating handle slidably mounted on 
the frame bar, an operating cable attached to 
‘one end of the clutch plate and to the operat 
ing handle, a pulley sheave for the cable mount 
ed on the top plate, the said clutch jaws con 
tinuously embracing the tamping bar, said oper 
ating handle being movable downwardly thereby 
lifting the clutch plate for tilting plate until the 
clutch jaws come into operative engagement with 
the tamping bar for lifting the tamping bar, 
and abutment means on the top plate of the 
frame adapted to be engaged by the clutch plate 
for shifting the clutch plate and jaws from tilt 
ed position to a substantially level position for 
automatically releasing the clutch jaws from 
operative engagement with the tamping bar re 
sponsively to the end of the lifting movement of 
the clutch plate and tamping bar, thereby caus 
ing the tamping means to drop upon a specimen 
being tested. 

4. Testing apparatus comprising, in combina 
tion, a frame including a base, a pair of oppo~ 
sitely spaced frame members vertically mounted 
‘on the base and rigidly secured to the base, one 
vof the said members presenting a vertical ?at sur 
face towards the oppositely spaced frame mem 
her, the said oppositely spaced frame member 



2,531,388 
7 

being a bar, a top connecting plate for the frame 
‘members rigidly interconnecting the frame mem 
bers at the tops thereof and maintaining the 
frame members rigidly and uniformly spaced 

- throughout their length, an angle bracket rigidly 
secured to the vertical flat frame, the said bracket 
including a horizontally disposed plate, tamping 
means including a tamping bar extending 
through the horizontally disposefl plate and the 
top :‘plate of the ‘frame together with a tamping 
head on the tamping bar, clutch means includ 
ing a clutch holder and frictionally operable 
clutch members in the holder, an ‘operating han 
dle slidably mounted on the frame bar, an oper 
ating cable attached to the clutch means and to 
the operating handle, a guide sheave for the cable 
mounted on the top plate, the said clutch mem 
bers continuously embracing the tamping bar, 
‘said operating handle being movable ‘downward 
ly into operative engagement with the clutch 
members and tamping bar for lifting the tampe 
ing bar, means on the top plate of the frame for 
automatically releasing the clutch members from 
operative engagement with the tamping bar re 
sponsively to lifting movement of the clutch 
means and tamping bar until the clutch means 
engage the clutch releasing means, thereby caus 
ing the tamping means to drop upon a specimen 
being tested, and adjustable stop means on the 
frame bar for limiting upward movement of the 
handle responsively to release of a downwardly 
acting force on the handle thereby predeter 
minately adjusting the length of lift of the tamp 
ing means for predeterminately varying the 
amount of tamping force imparted to a speci 
men by drop of the tamping means. 

5. Testing apparatus comprising, in combina 
tion, a frame including a base, a pair of oppo 
sitely spaced frame members vertically mounted 
on the base and rigidly secured to the base, one 
of the said members presenting a vertical flat 
surface towards the oppositely spaced frame 
member, the said oppositely spaced frame mem 
her being a bar, a top connecting plate for the 
frame members rigidly interconnecting the frame 
members at the tops thereof and maintaining 
the frame members rigidly and uniformly spaced 
throughout their lengths, an angle bracket rigidly 
secured to the vertical ?at frame member, the 
said bracket including a horizontally disposed ' 
plate and the top plam together with a tamping 
head on the tamping bar, clutch means for actu 
ating the tamping means, the clutch means in 
cluding a substantially rectangular body portion, 
clutch jaws carried in the body portion, a rela 
tively narrow projecting arm portion extending 
from the body portion, a tapering portion con 
necting the rectangular body portion and the pro 
jecting arm portion, the rectangular body por 
tion, the tapering portion and the projecting arm 
portion being proportioned so that the clutch 
means will balance substantially along the line 
of intersection of the tapering portion and the 
rectangular body portion, the clutch jaws in the 
body portion embracing the tamping bar, actuat 
ing means for the clutch means slidably mounted 
on the bar of the frame, an operating cable con 
nected to the clutch means at substantially the 
mid-point of the tapering portion, the said cable 
being also connected to the clutch actuating 
means, whereby tension on the operating cable 
causes the clutch means to tilt for operatively 
engaging the clutch jaws with the tamping bar 
for raising the tamping bar responsively to down 
ward movement of the actuating means, and a 
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trip means adapted to be engaged by the clutch 
instrumentaiities for leveling the clutch instru 
mentalities, thereby releasing the clutch means 
from operative engagement with the tamping bar. 

6. Testing apparatus comprising, in combina 
tion, a substantially vertical frame comprising 
spaced upright members and a spacer frame 
member connecting the upright members and 
maintaining the said upright members in par 
allel spaced relation, testing means including a 
tamping bar and a tamping head on the bar 
mounted in the frame and retained and guided 
thereby, the said testing means being reciprocable 
through a predetermined cycle, a clutch plate, 
complemental cam-acting clamping jaws mount 
ed in the clutch plate and adapted to grip the 
tamping bar responsively to a tilt of the clutch 
plate for effecting a stroke of movement of the 
tamping bar, and an abutment member on the 
clutch plate adapted to engage the said frame 
spacer member upon completion of the said 
stroke for leveling the clutch plate and jaws for 
causing the clamping jaws to release the said 
testing means. 

7. Testing apparatus comprising, in combina 
tion, a substantially vertical frame comprising 
spaced upright members and a spacer frame 
member connecting the upright members and 
maintaining the said upright members in par 
allel spaced relation, testing means mounted in 
the frame and retained and guided thereby, the 
said testing means being reciprocable through a 
predetermined cycle, and including a vertically 
extending impact bar and a tamping head on 
the bar, a clutch plate including complemental 
cam-acting clamping jaws adapted to grip the 
said bar responsively to a predetermined angular 
tilt imparted to the clutch plate relative to the 
said bar, means for vertically lifting the said bar 
while gripped by the clamping jaws through a 
predetermined stroke of movement of the said 
bar, an abutment member on the clutch plate 
adapted to engage the frame spacer member upon 
completion of the stroke for imparting a leveling 
movement to the clutch plate thereby releasing 
the clamping jaws from the said bar for causing 
the bar to drop and to impact against a speci 
men being tested, and means for rotating the 
specimen for obtaining a uniform impaction 
thereof throughout its extent. 

8. Testing apparatus comprising, in combina 
tion, a substantially vertical frame comprising 
spaced upright members and a spacer frame 
member connecting the upright members and 

,- maintaining the said upright members in par 
allel spaced relation, testing means mounted in 
the frame and retained and guided thereby, the 
said testing means being reciprocable through a 
predetermined cycle, and including a bar and a 
tamping head on the bar, a clutch plate includ 
ing complemental cam-acting clamping jaws 
adapted to grip the said bar responsively to a 
predetermined angular tilt imparted to the clutch 
plate relative to the said bar, means for lifting 
the said bar while gripped by the clamping jaws 
through a predetermined stroke of movement of 
the said bar, an abutment member on the clutch 
plate adapted to engage the frame spacer mem 
ber upon completion of the stroke for imparting 
a leveling movement to the clutch plate thereby 
releasing the clamping jaws from the said bar, 
resilient buffer means mounted on the frame 
spacer member adapted to be engaged by the 
clutch plate subsequently to engagement of the 
abutment member on the clutch plate and the 



2,531,388, 
9 

frame spacer member, and means for guiding 
the clutch plate during movement thereof While ' 
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