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ABSTRACT OF THE DISCLOSURE 
A method and apparatus arranged to install screw an 

chors in a manner causing the screw anchor to reach its 
installed position in the earth by axial advancement in ac 
cordance with the helical pitch of the anchor screw flange 
as the anchor is rotated to effect its installation, so that 
minimal earth disturbance occurs during installation and 
secure installation results are much facilitated. 

- The present invention relates to a method and apparat-us 
for installing screw anchors, and more particularly to a 
method and apparatus that is capable of installing screw 
anchors effectively to take full advantage of the holding 
capacity of the ground while indicating the soundness of 
the installation as the screw anchor is being installed and 
disposing the screw anchor simply and accurately in 
proper holding alignment. 
The installation of screw anchors has heretofore in 

volved considerable disruption of the soil strata by the ro 
tating screw flanges during installation to the extent that 
the holding capacities of the installations have been sig 
nilicantly impaired. This soil disruption, combined with 
general soil variations and the unpredictable nature of the 
holding capacity of the ground, has heretofore required 
independent testing of the screw anchors following instal 
lation, adding considerably to the overall time and ex 
pense of installation. In addition, the installation of screw 
anchors has heretofore required considerable time and 
experience in positioning the anchors preparatory to and 
d-uring installation in alignment with the direction of the 
guy wire or other attachment, Whic-h direction may vary 
considerably from one installation to the next. 
Each of these ditñculties is substantially minimized 

with the method and apparatus of the present invention 
by which the advance of the screw «anchor is controlled 
during installation so that the screw flange advances along 
its helix without unduly disturbing the soil, the force nec 
essary to cause rotation is sensed during installation as 
a concurrent indication of the holding capacity of the soil 
to determine when a necessary holding capacity has been 
attained, and the screw anchor is simply and readily po 
sitioned in proper alignment without complicated and re 
peated adjustment. 

` Briefly described, the present invention involves the 
method of and the apparatus for ground installation of 
screw anchors of the type incorporating a screw flange by 
applying an axial force to the screw anchor suiiicient to 
maintain helical advance of the flange along the helix 
thereof upon rotation -of the screw anchor, while apply 
ing torque to the screw anchor suñîcient to cause rota 
tion thereof upon application of the axial force, and while 
allowing the rotated screw anchor to advance into the 
ground :axially in accordance with the pitch of the screw 
ñange thereof, thereby minimizing the soil digging action 
of the screw flan-ge. »In addition, the present invention pro 
vides for sensing the magnitude of the applied torque for 
determining when the screw flange has >advanced into 
ground of suñicient soundness for holding the screw an 
chor adequately so that the installing operation may be 
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eílîciently stopped as soon as adequate soundness is ob 
tained and without independent, subsequent testing being 
necessary. Further, the present invention provides for 
supporting the screw anchor on a boom that is manipu 
latable about an end closely adjacent the ground at the 
point of installation so that the screw anchor can be po 
sitioned simply and readily in proper position for and dur 
ing installation. 
The 'features and advantages of the present invention 

are incorporated in the preferred embodiment that is de 
scribed in detail hereinbelow and illustrated in the ac 
companying drawings, in which: 
FIG. l is a side elevation of a self-propelled vehicle 

carrying the preferred embodiment of the apparatus fo'? 
installing screw anchors according to the present inven 
tion with the apparatus disposed in an inoperative posi 
tion for traveling; 
FIG. 2 is a View similar to FIG. l showing the appa 

ratus in an operating position with a screw anchor par 
tially installed; 
FIG. 3 is =a side elevation as viewed from the side op 

posite that illustrated in FIG. 2; 
FIG. 4 is an end elevation as viewed from the left in 

FIG. 2 with the screw anchor supporting boom in fully 
elevated position and showing the extreme sidewise posi 
tions of the boom in light dot-dash lines; 

FIG. 5 is an enlarged side elevation, partially in sec 
tion, of the carriage and :adjacent boom portion of the 
apparatus -as seen in FIG. l; 
FIG. 6 is a vertical sectional view taken along line 

6-6 of FIG. 5; 
FIG. 7 is a vertical sectional view taken along line 

7~7 of FIG. 5; and 
FIG. 8 is a diagrammatic illustration of the hydraulic 

system of the illustrated apparatus. 
In the embodiment illustrated, the screw anchor in 

stalling apparatus is mounted on a self-propelled vehicle 
that is seen to be a crawler-type tractor 10 on which the 
apparatus may conveniently be transported over rough 
terrain to different locations. The tractor 10 has mounted 
thereon means 12 for supporting a screw anchor A in 
proper position for installation, means 14 for applying 
an -axial force to the screw anchor A, means 16 for apply 
ing a torque to the screw anchor A to cause rotation 
thereof, means 18 for sensing the magnitude of the ap 
plied torque, and means 20 for applying a reverse axial 
force to an installed anchor for testing the holding ca 
pacity of the installation. 
The supporting means 12 includes a framework 22 

extending along the opposite sides of the tractor 10 and 
on which are lìxed horizontal pivot pins 24 for pivotally 
mounting the ends 26 of the arms 28 of a supporting 
yoke 30 that forms a movable support component and 
extends across the rear end of the tractor 10 for pivoting 
about the horizontal axis of the pivot pins 24. The yoke 
30 is manipulated by a hydraulic piston-cylinder unit 32 
pivoted at one end on the framework 22 with the other 
end pinned to one corner of a triangular rocker plate 34 
that extends downwardly to a pivot mounting 36 on the 
framework 22 and extends forwardly to form a pivot 
support 3S for the end of a connecting rod 40 that has 
its other end pivotally secured in an upstanding bracket 
42 on one of the arms 28 of the yoke 30. The piston 
cylinder unit 32, rocker plate 34 and connecting rod 40 
operate in a Vertical plane as means acting on the mov 
able support component or yoke 30 to effect pivoting 
thereof about its horizontal pivot axis. 
The yoke 30 supports a pair of spaced brackets 44 ex 

tending outwardly from its base 46 for pivoted mounting 
of a horizontal trunuion bar 48 therebetween, which trun 
nion bar has end pins 50 seated in the brackets 44 for 

v pivoting of the bar 48 about its horizontal axis. Extending 
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upwardly from and fixed to the trunnion ba-r 48 is a trun 
nion shaft 52 that extends through a pivot plate 54 seated 
on the trunnion bar 48 for' pivoting thereagainst about 
the trunnion shaft 52 as an axis. The shaft 52 extends 
outwardly to an attachment toy a cross-plate 56, which, 
along with the pivot plate 54, are components of a screw 
anchor supporting boom 58 that isy universally pivoted at 
its' lower end 60 on the yoke 30 through this attachment 
of the' plates 54- and 56 on the trunnion shaft 52 and 
trunnion bar 48. 
The screw anchor supporting boom S8 is formed with 

elongated latticework bottom and side walls 62 and 64, 
respectively, with the aforementioned pivot platel 54 
secured to' the lower en-d of the bottom wall 62 and the 
aforementioned cross-plate 64 secured to and extending 
between the ends of the side walls 64 at a spacing from 
the bottom wall 62.4 The boom 58 is universally pivoted 
by manipulating means having first and second compo 
nents opera-ting in generally perpendicular planes. One 
of these components is an elevating cylinder-piston unit 
66 having one end universally pivoted in a double pin 
mounting 68 on the adjacent arm- 28 of the yoke 30 at 
a spacing from the pivot of the boom 58 and its other end 
secured in a similar mounting 70 near the outer end of a 
side Wall 64 of the boom 58. The elevating unit 66 is 
disposed generally in a vertical plane and is operated 
hydraulically to pivot the boom 58' vertically about the 
trunnion bar 48. The other manipulating means compo 
nent is a side angle adjusting cylinder-piston unit 72 hav 
ing one end attached to a single pivot mounting 74 on 
an: extension 76 ofthe trunnion bar 48 and its other end 
attached to a single pivot mounting 78 on the adjacent 
side wall 64 at a substantial spacing from the trunnion 
shaft 5'2. As a result of this attachment the side angle 
adjusting cylinder-piston» unit- `72 pivots with the boom 
58 about the axis of the trunnion bar 48 and is hydrauli 
cally operated to pivot the boom about the trunnion 
shaft 52, with the double pivot attachments of the ele 
vating cylinder-piston unit 66 accommodating such 
pivoting. 

Extending the length of the boom 58 is a linear guide 
way formed by a pair of elongated channel bars 80` that 
constitute the outer edges of the side walls 64. These 
bars 80 have oppositely facing channels 82 for the slid 
able supportv and guidance ofl a carriage 84 on the under 
side of which are a set of fourleading rollers 86 and a 
pair" of trailing rollers 88 (FIGS. 5, 6 and 7). One of the 
trailing rollers 88' and two of the leading rollers 86 are 
seated in each channel bar 80 and eachV of the rollers is 
tapered to the contour of the channel 84. The trailing 
rollers 88 are mounted for rotation ori the ends of a trans 
verse trailing shaft 90 that is supported in a pair of 
spaced blocks 92 depending from the underside of the 
carriage 8`4 with washers 94' spacing the trailing rollers 
88' from the blocks 92. 
The four leading rollers 86 are arranged in pairs with 

each pair mounted for rotation on a longitudinal side 
plate 96,- with each of the two side plates 96 connected 
intermediate the supported rollers to a transverse rocker' 
shaft 9‘8- supported in a pair of spaced blocks 100 de 
pending from the underside of the carriage 8'4. 

Small exterior rolls 101 depend from the carriage ¿4l 
about vertical axes outwardly of and engaging> the sides 
of the channel bars 80 to retain the carriage 84 generally 
centered with respect to the channelbars so as to prevent 
binding ofthe leading or trailing rollers 86 and' 88 in the 
channels 82. 

Linear movement of the carriage 84> along the guide 
way isÁ accomplished by the aforementioned axial force 
applying means 14“, which includes' an endless chain 162 
disposed centrally of the boom 58 and extending longi 
tudinally thereof. It is trained around a> drive sprocket 
104 mounted in' a vertical planel at the lower end of the 
boom 58 on a drive shaft 106 that extends between an' 
opstanding post 106 on the boom 5'8'» and a hydraulic 
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drive motor unit 110 on the boom, whichv motor unit 
rotates the shaft 106 to drive the chain 102. The other end 
of the chain 102 is trained around an idler sprocket 112 
mounted for rotation on a horizontal idler shaft 114 car 
ried in a pair of take-up frames 116 at the upper ends 
of the boom side walls 64, which take-up frames 116 are 
adjustable to control the slack in the chain 102. The 
upper reach of the chain 102 extends along theA guide 
way below the level of the carriage trailing and rocker 
shafts 90 and 98, respectively, and is drivingly connected 
to the trailing shaft 90 to move the carriage 84 along the 
boom 58 by a connecting link 118 that is pinned to the 
chain 102 and carried on the trailing shaft 90. 
Mounted on- the carri-age 84 is- the aforementioned 

torque applying means 16, which includes a hydraulic 
torque motor unit 120à that operates through a gear unit 
122, to rotate a screw anchor connection 1,24 about an 
axis parallel to the guidew'ay andto‘ which connection 12'4 
tlie upper’ end of a screw anchor' A is» connected for 
ground installation along a‘ line parallel to the boom 58 
with the hydraulic drive motor unit acting' through the' 
chain 102 and carriage 84 to1 apply a'n‘ axial force' to the 
screw anchor and the torque motor unit 120 acting 
through the gear unit 122 to apply a torque to the screw 
anchor A sufficient to cause rotation' thereof when the 
axial force is being applied. Both the axial for-‘ce apply 
ing means 14 and the torque` applying means 16l are 
retained in following relation with the' screw' anchor A 
as it advances during installation due to' the fact. that 
both means are associated with the carriage 84, which 
advances along the boom'> 58 during installation. 
The two motors 110 and 120, as welll as- the yoke' op" 

eratirig cylinder-piston unit 32,. boom elevating cylinder 
piston unit- 66, and' side` angle adìusting‘ cylinder-piston 
unit 72, are driven by a main hydraulic tanden'r pumpI 
126 mounted at the front of the tractor 1.0 and driven. 
by the motor thereof` through` a drive shaft extensionl 1.28.` 
The pump 126 circulates the hydraulic fluid' to" th'e afore 
mentioned operating units from a reservoir in the hy 
draulic tank 130 mounted on the framework 22 at the' 
side of thev tractor 10. 

Also operated by the main hydraulic pump 1:26 is af 
pair of spaced stabilizing and testing, cylinder-piston 
units 132 that extend longitudinally at the lower end- of 
the Iboom 58. These' cylinder-piston? units 132 arev slidably 

' mounted in spaced tubular sleeves 134 secured to= out 
wardly extending struts 136 at the lower end'» of the side 
walls 64,- which struts position the sleeves in. parallel 
straddling relation with respect tok the screw anchor A.` 
Mounted at the lower ends of the testing cylinder-piston: 
units 1.32 through double pivot connections 138 is a pair 
of stabilizing feet 140 having elongated bottom faces 142 
to which are secured. cleats 144 that seat the bottom faces 
142 firmly against the ground without significant slip 
page. 
The upper ends> of the stabilizing and testing. cylinder 

piston units 132 are alternatively connectedV in fixed rela 
tion to the sleeves 134 for use of the units as pressure 
means to stabilize the boom 58 on the feet 1'40 during 
installation of screw anchors, or in fixed relation. to an 
installed' screw anchor t'o operate as pressure means for 
applying a reversel axial force or loadj thereto for test 
ing purposes. To provide for such alternate attachment, 
the upper ends of the cylinder-piston tl'nits' 132 are 
formed with attaching heads 146 having apertu'red 
flanges 148 for pinned attachment of removable' links 
150 that extend from the head flanges 148' to similar re 
movable pinned attachment in ap‘ertnre'd flanges 152 01T 
the sleeves 134, the attaching heads 146 also“ having 
transverse slots 154 for seating of the ends of a testing 
yoke 156 to which is adjustably bolted a- tie' bar 158 that 
extends longitudinally downward along the boom‘ 58 irlv 
axial alignment with an installed screw anchor A in the 
hook of the outer end of which it is removably' attached 

75 for applying a reverse testing loa-d tothe installed anchor 
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by the cylinder-piston units 132 acting between the sta 
bilizing feet 140 and the yoke 156-. 
The hydraulic system that operates all of the above 

described components is illustrated diagrammatically in 
FIG. 8, in which the drive shaft extension 128 is shown 
drivingly connected to `both the high-power component 
126’ and low-power component 126” of the hydraulic 
tandem pump 126. The high-power pump component 
126' is connected, through a three-Way valve 160 to the 
aforementioned torque motor unit 120 that applies torque 
to the screw anchor A to cause rotation thereof. Con 
nected between the high-power pump component 126' 
and the three-way torque control valve 160 is the afore 
mentioned means 18 for sensing the torque applied to 
the screw anchor. In the embodiment illustrated, this 
torque sensing means 18 is a simple pressure gauge that 
indicates the hydraulic pressure lbeing applied to the 
torquemotor unit 120, which pressure is directly pro 
portional to the applied torque. 
The three-way torque control valve 160 is manipu 

lated by manual operation of a control lever 162 that 
operates to position the valve in a central closed position 
(FIG. 8) at which the torque motor 120V is disconnected 
4from the pump 126 and is, therefore, inoperative, or in 
either of the extreme positions, which oppositely con 
nect the pump 126 with the motor for motor rotation 
yin opposite directions. In either of the extreme positions 
the valve directs fluid circulation to the motor and back 
to the valve from which the fluid ñows to the return line 
164 leading to the reservoir tank 130. 
The high-power hydraulic pump component 126' also 

is operable, through another three-way valve 166, to 
drive the aforementioned chain drive motor 110 in 
either direction to move the carriage 84 along the linear 
guideway of the boom 58` to position the carriage pre 
paratory to or following anchor installation. The three 
way valve 166 is controlled by manipulation of the lever 
168 and the hydraulic fluid circulates from the valve 166 
to the drive motor 110, back to the valve 166 and thence 
through the return line 164 to the reservoir tank 130. 
VA -by-pass valve 170 is connected as a take-oif between 
the high-power pump component 126’ and the valve 166 
-_and leads to the return line 164 to the reservoir tank 
130 to accommodate fluid flow during operation when 
the three-way valves 160 and 166 are both closed. 
The chain drive motor 110 is connected to the low 

power pump component 126” through a three-way valve 
172 that is connected in parallel with the aforementioned 
>valve 166 lfor alternative driving of the chain drive 
`motor 110 by either pump component 126' or 126". Set 
table pressure relief valves 174 connect a return line 176 
with each side of the chain drive motor 110 between the 
motor and the three-way valve 172 on the low-power 
vside to; limit the maximum pressure to the chain drive 
.motor 110 in either direction of 4hydraulic ilow as revers 
ibly controlled by the three way valve 172. In effect, 
~>these pressure relief valves 174 result in the mainte 
nance of a substantially constant pressure at the chain 
-drive pump 110, which produces a substantially con 
lstant axial force applied to thek screw anchor A thereby, 
and, as the relief valves 174 are arranged in parallel 
relation with respect to the three-way valve 166 from the 
high-power pump4 component 126', they similarly con 
;trol the pressure and resulting axial force applied by 
the high-pressure pump component 126’. The three-way 
.valve172 on the low-power side is controlled by manual 
operation of the lever 178. 

Connected through the central position of the three 
way valve 172 to the low-power pump component 126” 
is a three-way high-pressure test valve 180, to which is 
.similarly connected a three-way low-pressure test valve 
>182. The yhigh-pressure test valve 180 controls the sta 
.bilizing and testing cylinder-piston units 132 directly so 
that the full force of the low-power motor can be exerted 
¿as a reverse axial load to an installed screw anchor at 
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6 
tached to the yoke 156, whereas the low-pressure test 
valve 182 is connected to the stabilizing and testing cylin 
der-piston units 132 through a settable relief valve 184 
that limits the testing force to a desired maximum. Thus 
the high-pressure test valve 180 and the low-pressure test 
valve 182 function alternatively to apply different test 
loads, the amounts of which loads are indicated by the 
pressure gauge 186 that is responsive to the testing pres 
sure from either valve when either valve is in testing 
position. The high-pressure test valve 180 is reversible 
for retraction of the cylinder-piston unit 132, but check 
valves 188 render the reverse position of the low-pres 
sure test valve 182 nonfunctional. The test valves 180 
and 182 are controlled by manually operated levers 196 
and 198, respectively. 

Another settable relief valve 190 is disposed in a re 
turn line 192 that leads from the connection between the 
low-power pump component 126” and the adjacent 
three-way valve 172 to the aforementioned return line 
176. This relief valve determines the maximum pressure 
in the low-power side of the system, and particularly in 
the high-pressure test segment. Also located between the 
low-power pump component 126" and the adjacent three 
way valve 172 is a pressure gauge 194 that indicates the 
actual pressure in the low-power side. 

Connected in series to the low-pressure test valve 182 
and in series with each other are three three-way valves 
200, 202, and 204, which are operated by levers 208, 
210, and 212, respectively, to control manipulation of 
the boom 58. The first of these three valves is a boom 
elevation control valve 200 that is connected to the 
aforementioned elevating cylinder-piston unit 66 to con 
trol operation thereof by the low-power pump compo 
nent 126" .to raise and lower the boom 58. 
The second of the three series valves is a side angle 

adjusting control valve 202 that is connected through 
orifices 206 to the aforementioned side angle adjusting 
cylinder-piston unit 72 to control operation thereof by 
the low-power pump component 126” to pivot the boom 
58 sidewise. The orifices 206 serve to reduce the pressure 
ito the cylinder-piston unit 72 to increase the acting time 
of the cylinder-piston unit for reliable control of the 
boom adjustment. . 

The third of the three series valves is a yoke manipu 
lating control valve 204 that is connected to the lafore 
mentioned yokel manipulating cylinder-piston unit 32 to 
control operation thereof by the low-power pump com 
ponent 126” to pivot the yoke 30 about its horizontal 
axis to raise or lower the disposition of the boom 58 
that is supported on the yoke 30. ' 
The optimum hydraulic pressure desired at these three 

series valves 200, 202, and 204 for operation of their re 
spective cylinder-piston units 66, 72 and 32 is not neces 
sarily the same as the pressure desired for operation of 
the preceding components of the low-power side of the 
»hydraulic system as determined by the aforementioned 
settable relief valve 190. Normally the pressure desired 
at the three series valves is less than that desired for the 
preceding components as a low pressure provides more re 
liable control of the operation of the cylinder-piston units. 
To provide this lower pressure at these three valves and 
to provide a low by-pass pressure when all of the valves 
on the low-power side are in closed position, a settable 
relief valve 214 is connected as a take-off between the 
low-pressure test valve 182 and the boom elevation con 
trol valve 200. 

Leading from this -relief valve 214 to the return line 
-176 to the reservoir tank i130 is a secondary return line 
216, which is also connected to the return side of each 
of the three series valves 200, 202, and 204. 

All of the above-described three-way valves and their 
operating levers are mounted on a control panel 218 at 
the rear of the tractor 10 with the levers disposed at the 
top of the panel for convenient access by the operator 
while seated on the tractor. As these levers and valves and 
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their mounting on the control panel 2‘18 are conventional, 
they are not shown in the accompanying drawings other 
than in the diagrammatic illustration of the hydraulic sys 
tem in FIG. 8'. 
`The above-described apparatus is operated easily and 

readily to install screw anchors, such as the screw anchor 
A illustrated in FIGS. 2 and 3, which is a conventional 
type having a single helix screw iiange F. The apparatus is 
operable as well to install other types of screw anchors, 
as, for example,l multiple helix types and can be installed 
by direct connection of the apparatus to the outer end' of 
the anchor as shown or by utilizing a conventional tubular 
wrench attached to the anchor above the helical flange 
and extending to the outer end` of the anchor for attach 
ment to the installingapparatus. ' 

In using the apparatus to install a screwv anchor for 
anchoring of a guy wire or other line t'o support a struc 
ture such asa high-power electrical transmission line tow 
er, the tractor driver first drives the tractor to the loca 
tion» with the boom 58 lowered andthe yoke 30 raised in 
travelling position as seen in FIG. I. The driver then 
manipulates the tractor 1.0 to align the boom 58 in rough 
alignment with the point on the ground at which the an 
chor is to be installed and the point at which the guy 
wire is to be attached to the supported structure. 
The lever 212 of the yoke manipulating control valve 

204 is then manipulated to operate the piston-cylinder unit 
32 to lower the yoke into close proximity to the ground 
and the tractor is moved to position the lower end 60 
of the boom 58 closely adjacent the point on the ground 
at which the screw anchor is to he installed and at which 
a screw anchor A is disposed' awaiting attachment to the 
apparatus. This positioning of the end of the boom adja 
cent the ground in combination with the above-described 
universal pivoting ofthe hoorn about its lower end permits 
simple manipulation of the boom in any direction while 
maintaining it substantially’ centered on the point of anchor 
installation such that complex readjustment is not re 
quired. 
The lever 208 of the boom elevation control valve 200 

is then manipulated to operate the elevating cylinder 
piston unit 66 to elevate the boom 58` tothe proper in 
clination as determined by pre-calculation', which inclina 
tion is indicated by the clinome'ter 220 on the side wall 
64 of the boom. 
The lever 210 of the side angle adjusting control valve 

202 is then manipulated t'o operate the side angle adjust 
ing cylinder-piston unit 72 to make whatever sidewise 
adjustment of the boom may be necessary for final align 
ment. This sidewise adjustment is normally slight, but can 
be over a range indicated by the light line showing in 
FIG. 4 when necessary, as when the terrain or other con 
ditions require initial positioning~ of the tractor out of 
boom alignment. 
The lever 19'6 of the high-pressure test valve 180 is then 

manipulated, with the links 150 fixing the stabilizing and 
testing cylinder-piston units 132' to the boom sleeves 134, 
to extend the cylinder-piston units to seat the stabilizing 
feet 140 against the ground for stabilization of the boom 
S8 during subsequent operation. As the cylinder-piston 
units 132 are connected in parallel they will inherently 
adjust to any unevenness in the terrain. 

The carriage 84 is then run down the boom to the end 
of the anchor by manipulating the lever |168 of the chain 
drive motor valve 1'66 onr the high-power side of the sys 
tem, which drives the chain drive motor 110 to advance 
the carriage 84. The upper end of the anchor is then 
attached in a conventional manner by the screw anchor 
connection 124 to the apparatus. 

Actual installation is then begun by manipulating the 
lever 162 of the valve 160 that operates the torque motor 
unit 120 from the high-power pump component |126' to 
rotate the screw anchor A, and at the same time manipu 
lating the lever 178 of the valve 172 that operates the 
chain drive motor‘110 from the low~power pump compo 
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nent 126” to apply an axial force to the screw anchor A 
through the chain 102 and carriage 84’. 
The axial force applied is preferably of a magnitude 

sufficient to maintain advance of the screw anchorA along 
the helix of the screw ñange F when the anchor is ro 
tated, and the torque applied’ must beV suíiieient to over 
come the resistance' of the ground to rotation. This resist 
ance varies with the ground conditions and alsoy is indica 
tive of the holding power of the anchor installation as the 
resistance is substantially greater and is directly propor 
_tional` to the soundness of the ground whi:h holds the 
anchor, thus the torque that must be applied to-overcome 
the ground resistance is directly proportional to the sound 
ness of the installation and the pressure gaugey 18 can» be 
read in terms of soundness of the ground at the depth of 
the anchor at the time of reading. Because of this rela 
tionship, the installing operation can be. stopped as soon 
as sufficient holding strength is obtained and testing of 
every installed anchor becomes unnecessary. 

Occasionally it may be advisable to make a sample 
test of the strength of an installed screw anchor. This can 
be done simply by the present apparatus without' even 
moving the tractor or any of its components except to dis 
connect the links 150 for the stabilizing and testing cylin 
der-piston units 1132 and» attaching the test yoke 156 in the 
slots 154 ot' the cylinder-piston unit heads 146. The tie 
bar 158 is then bolted to the test yoke 156 and secured to 
the end of the installed screw anchor, following which 
either the lever 196 of the high-pressure test valve 180 
or the lever 198 of the low-pressure test valve 182 is ma 
nipulated to operate the cylinder-piston units 132 toapply 
a reverse axial load to the anchor against the stabilizing 
feet |140, with the load being predetermined land imposed 
by setting the relief valves 190l (for high-pressure testing) 
on 184 (for low-pressure testing). 

In the embodiment illustrated, the high-power pump 
component 126’ is of a 3-horsepower capacity and- the 
low-pressure pump component 126-’ ’ is of a 3/a-horse 
power capacity. The chain drive motor’ unit 110 is of a 
21A-horsepower capacity and exerts an axialforce of about 
2,500 pounds, while the torque motor unit 120 is of a 3 
horsepower capacity and applies a torque of up to 5,200 
foot-pounds. In testing, the high-pressure test through the 
high-pressure test valve 180 applies a load of up to 27,000 
pounds and the low-pressure test through the low-pres 
sure test valve 182 and relief valve 184 applies a load of 
up to 18,000 pounds. These values can of course be varied 
to suit particular requirements or conditions. 
The present invention has been described in detail- here 

inabove for purposes of illustration only and is not in 
tended to be limited by this description or otherwise ex 
‘ccpt as defined by the appended claims. 
We claim: 
1. An apparatus for installing screw anchors in the 

ground comprising means for supporting a screw anchor 
in position for installation, means for applying an axial 
force to said supported screw anchor sufhcient to main 
tain helical advance of the screw anchor ñange along the 
helix thereof upon rotation of the screw anchor during 
ground installation, and means for applying torque to the 
screw anchor sufficient to cause rotation thereof upon ap 
plication of said axial force during ground installation, 
’all of said means acting to allowr the rotated screw anchor 
to advance axially in accordance with the pitch of the 
screw frange thereof. ' 

2. The apparatus defined in claim 1 and further char 
acterized by means for sensing the magnitude of torque 
applied by said torque applying means to determine when 
said screw flange has advanced into ground' of-'suñicicnt 
soundness for holding said screw anchor adequately. 

3. The apparatus defined in claim 2 and further char 
acterized in that said axial force applying means is op 
erated hydraulically to apply an axial force of substan 
tially constant magnitude, said torque applying means-is 
operalcd hydraulically, and said sensing means senses the 



3,356,163 
magnitude of the hydraulic 
applying means. 

4. An apparatus for installing screw anchors in the 
ground comprising a supporting framework, a boom 
mounted on said framework, means carried by said boom 
for supporting a screw anchor during ground installation 
for axial advancement along said boom, means for apply 
ing torque to said screw anchor sutlìcient to cause ro 
tation thereof during ground installation, and means for 
applying an axial force to said screw anchor suñîcient to 
maintain axial advance thereof along said boom in ac 
cordance with the screw flange pitch of said anchor upon 
rotation thereof during ground installation. 

5. An apparatus for installing screw anchors in the 
ground comprising a supporting framework, a boom 
mounted on said framework and having a linear guide 
way thereon, a carriage mounted on said boom for linear 
movement along said guideway, means mounted on said 
carriage for engaging a screw anchor and applying torque 
thereto su?licient to cause rotation thereof during ground 
installation, and means acting on said carriage to apply 
an axial force to said screw anchor suiiicient to maintain 
axial advance of the screw anchor along said boom in 
accordance with the helical pitch of the screw llange 
thereof upon rotation of the screw anchor during ground 
installation and causing said carriage to follow said screw 
anchor to maintain said application of axial force as 
said screw anchor advances axially. 

6. An apparatus for installing screw anchors in the 
ground comprising a supporting framework, a boom 
mounted on said framework for universal pivotal move 
ment about an end thereof closely adjacent the ground, 
means carried by said boom for supporting a screw anchor 
during ground installation for axial advancement along 
said boom, means for manipulating said boom about said 
end to position said Screw anchor in desired disposition 
for ground installation, said manipulating means having 
first and second components acting on said boom in planes 
generally perpendicular to each other to produce universal 
pivoting of said boom, means for applying torque to said 
screw anchor to cause rotation thereof during ground 
installation, and means for applying an axial force to the 
screw anchor'to cause axial advancement along said boom 
in accordance with the helical pitch of the anchor screw 
flange upon rotation thereof during ground installation. 

7. The apparatus defined in claim 6 and further charac 
terized in that said supporting framework includes a mov 
able support component on which said boom end is piv 
otally mounted, and by means acting on said movable 
support to position said pivoted boom end closely adjacent 
the ground. 

8. An apparatus for installing screw anchors in the 
ground comprising a self-propelled vehicle, a supporting 
yoke pivotally mounted on said vehicle for pivoting about 
a horizontal axis, a boom mounted on said yoke with one 
end universally pivoted thereon, means for pivoting said 
yoke to position said one end of the boom closely ad 
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jacent the ground, means carried by said boom for sup 
porting a screw anchor during ground installation for 
axial advancement along said boom, means for universal 
ly pivoting said boom to position a supported screw anchor 
in desired disposition for ground installation, means for 
applying torque to said screw anchor to cause rotation 
thereof during ground installation, and means for apply 
ing an axial force to the screw anchor to cause axial ad 
vancement along said boom in accordance with the helical 
pitch of the anchor screw lflange upon rotation thereof 
during ground installation. 

9. An apparatus for installing screw anchors in the 
ground comprising a supporting framework, a boom 
mounted on said framework, means carried by said boom 
for supporting a screw anchor during ground installation 
for axial advancement along said boom, means for ap 
plying torque to a supported screw anchor to cause ro 
tation thereof during ground installation, means for ap 
plying an axial force to said screw anchor to cause axial 
advancement in accordance with the helical pitch of the 
anchor screw flange upon rotation thereof during ground 
installation, and means supported on said boom for ap 
plying a reverse axial force on said screw anchor after 
installation for testing the holding strength of the instal 
lation. 

10. An apparatus for installing screw anchors in the 
ground comprising a supporting framework, a boom 
mounted on said framework, means carried by said boom 
for supporting a screw anchor during ground installation 
for axial advancement along said boom, means for ap 
plying torque to a supported screw anchor to cause ro 
tation thereof during ground installation, means for ap 
plying an axial force to said screw anchor to cause axial 
advancement in accordance with the helical pitch of the 

" anchor screw flange upon rotation thereof during ground 
installation, a pair of spaced stabilizing feet straddling 
said screw anchor, and pressure means connected between 
said feet and said boom for pressing said feet against the 
ground to stabilize said boom during Screw anchor in 
stallation, said pressure means being alternatively con 
nected between said stabilizing feet and the outer end of 
an installed screw anchor to apply a reverse axial load 
to said screw anchor to test the holding strength of the 

_ installation. 
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