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This invention relates to screw.jacks, and more 
particularly to a jacking structure for lifting a 
tower to permit an extension to be built under it. 

Skeleton towers having legs, girts, and braces 
formed from structural steel members, are used 
for supporting high tension electric power lines. 
In some locations. it has been found that, due to 
the erection of houses and buildings, such trans 
mission towers. no longer support the power lines. 
high enough in the air; and, due to this later 
construction near the towers, there is no room for 
relocated tower bases. To construct new, and 
taller towers, and transfer the transmission lines 
to then, without cutting off the Supply. of electric 
power, would be impracticable. Therefore, it has 
been proposed that the present towers be in 
creased in height. For obvious reasons, it is not. 
feasible to build additional sections on top of the 
towers, so the only alternative is to lift the towers 
and build additional sections beneath them. The 
problem then becomes one- of providing means 
capable of safely lifting the towers. 

It is among the objects; of this invention to 
provide tower elevating apparatus, which is: 
stable, which can be built around the lower part 
of a tower, which can readily raise the tower, 
which safely supports the tower without inter 
fering with construction of a tower-extension sec 
tion beneath the raised tower, and which is rela 
tively simple in construction and easy to operate. 

In accordance with this invention, the elevati 
ing apparatus is in the form of a jacking struc 
ture having a separate jack for each leg of the: 
tower with which the structure is to be used. 
The several jacks are: rigidly connected by Suit 
able bracing to form a strong and stable struc 
ture. Each of the jacks includes a vertical frame 
and has means for connegting the lower end of 
the frame to a tower leg near the Surface of the 
ground so that the jack frame Will be Supported 
by the tower leg. The jack frames Support ver 
tical screws, preferably two in each frame. The 
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Screws are rotatably mounted at their upper ends: 
in the top of the frame and are suspended there 
from so that they will be in tension when the 
jacks are in use. The Screws are rotated in uni 
son from their lower ends. Threaded on each. 
pair of screws in a jack frame is a lifting mem 
ber, which travels up and down the Screws when 
they are turned. Means is provided for connect 
ing...this lifting member to the tower legs near the: 
lower. end of the frame; The frame and lifting 
member are connected to the tower leg prefer 
ably by vertically, Spaced clamps. 

each leg can be separated into two. sections be 
tween the clamps attached to it, and then by: 
turning all of the jack screws at once the tower 
can be slowly elevated in the jacking structure. 
A tower Section of the desired height then is 

After the 
clamps have been Secured to the legs of the tower. 55 
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2. 
constructed inside of the jacking structure and 
is connected at its lower ends to the leg stubs that 
support, the jacking structure. The upper end 
of the added tower section is connected to the 
lower end of the tower, now located near the top 
of the jacking structure. The jacking structure. 
then can be removed from the tower, the height of 
which thus has been increased. - 
The preferred embodiment of the invention is 

illustrated in the accompanying drawings, in. 
which Fig. 1 is a fragmentary side view of a trans 
mission tower with one of my jacks mounted in 
operative position and with the support for an 
other of the jackframes connected to another leg. 
of the tower; Fig. 2 is a side view of the tower 
with the jacking structure complete and with the 
tower elevated a few.inches; Fig. 3 is a side view 
of the tower with the tower extension in place 
and with all but one of the jacks removed; Fig. 
4 is a horizontal section through the tower taken 
on the line-IV-IV of Fig. 2, showing the jacking 
structure in plan; Fig. 5 is an enlarged side view. 
of one of the jacks; Fig. 6 is an edge view of the 
jack; Fig. 7 is an enlarged vertical section taken 
on the line VII-VII of Fig. 5; and Figs. 8, 9, 10 
and 11 are enlarged horizontal Sections taken on 
the lines VIII-VIII, IX-IX, X-X and XI-XI 
of Fig. 5. 
Referring to Fig. 1 of the drawings, a conven 

tional electric transmission tower is shown which 
is constructed of structural steel angle-members. 
The tower has four legs, each of which has an 
upper section spliced near the ground to a lower 
Section 2. The lower section, sometimes called 
the stub, is anchored in the ground. The tower 
tapers, upwardly and has one or more cross arms 
3. near its top for supporting. electric transmis 
sion lines. The legs are connected near the base 
of the tower by horizontal girts is and 5 and in 
clined braces. 6. In order. to elevate the tower 
the two. Sections f and 2 of each leg are discon 
nected at the splice, along with the inclined. 
braces 6 that connect the upper section, of one 
leg to the lower section of another leg, and then: 
the tower above the stubs2 is raised. This is done: 
by means of a jacking structure that now will be 
described. 
The jacking structure includes four jacks, A, B, 

Cand D, one for each-tower legas shown in Fig. 4. 
The jacks are located outsides of the tower and 
are connected rigidly together by braces: so that 
the jacking- structure surrounds, the lower part: 
of the tower. As shown best in Figs. 5 to 11, each. 
jack includes a column or vertical frame having: 
a pair of parallel vertical side: rails; ): rigidly. 
connected at their upper ends by a crossbeam. 
| , and rigidly connected at their lower ends by 
a hollow base member 2. The side rails are 
formed from angle bars pointing toward, each; 
other. So that their side surfaces converge towardi 
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the center of the frame. The rails are connected 
at vertically spaced intervals by horizontal braces 
3 that curve outward away from the rails. The 
lower part of the frame is further braced by a 
pair of tubular braces 4 welded to the base mem 
ber 2 and converging upward and out Ward to one 
of the horizontal braces 3. 

Located between the side rails of the frame is 
a pair of long parallel screws 6, the upper ends 
of which extend up through the crossbeam at 
the top of the frame. Heads 7 are Secured to 
the projecting upper ends of the screws, these 
heads being rotatably mounted in and supported 
by bearings 8 mounted on top of the beam. 
The screws are thus suspended in the frame 
from their upper ends. The lower end of each 
Screw extends down into the hollow base mem 
ber 2 where it is splined in a Worm gear 9 
(Fig. 11) journaled in a box 2 mounted in the 
base member. Each gear meshes with a worm 
22 on a shaft 23 that extends out through the 
front of the base member and through a bracket 
24 attached to the top of that member. Between 
the base member and bracket, each shaft sup 
ports a Sprocket 2S around which a chain 27 ex 
tends. The outer end of one shaft carries a hand 
Wheel 28, by Which the shaft can be turned, 
Whereupon the other shaft will be turned with 
it by means of the chain and Sprockets, so that 
the two Screws are rotated in unison. 
The base of each frame is designed to rest on 

top of a frame support formed from spaced inner 
and outer horizontal Supporting beams 38 and 
3, as shown in Figs. 6 and 7. The frame is pro 
vided with a pair of depending lugs 32 that will 
project down between the two Supporting beams, 
where they are locked in place by removable pins 
33 inserted through openings in the lugs, inner 
channel beam 33, and a vertical plate 34 welded 
in the back of outer I beam 31. The two beams 
are detachably connected together at their ends 
by bracketS 33 secured to plate 36. Supporting 
beans 33 and S are intended to be clamped to 
a leg stub 2 just below the splice. For this pur 
pose the inner beam is secured to an inclined 
clanping member 37 adapted to fit inside of a 
leg stub. The outer beam is provided with a 
Similar clamping member 38 adapted to fit over 
the outside of the stub. The two clamping mem 
bei's are bolted to the stub between them be 
fore the jack frame is set on the frame support. 
The actual lifting of each tower leg is done 

by means of a lifting member 4 attached to the 
leg and to the Screws f6 in the adjoining jack. 
AS best shown in Figs. 5, 7 and 10, the lifting 
member has parallel side walls 4 connected 
along their upper edges by a top plate 42. The 
ends of this plate are provided with holes through 
Which the jack Screws extend. Rigidly mounted 
in Opposite ends of the lifting member are nuts 
43 which are threaded on the screws, so that 
When the Screws are turned the lifting member 
Will be moved vertically thereby. To guide the 
lifting member and to help relieve the screws 
of lateral Strains, the opposite ends of the lift 
ing member carry guide rollers 44 that engage 
the converging Surfaces of the adjoining side 
rails fe of the jack frame. Each roller is jour 
nalled on a bolt 46 screwed into an in-turned 
end of one of the side walls of the lifting member. 
The Outer end of the bolt is supported by a 
bracket 4 welded to a side of the lifting member. 
The lifting member is attached to leg section 

f above the Splice by means of a clamp 48 which 
is shaped to fit over the outer surface of the leg. 
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The outer part of the clamp has a projection 
that extends upward into the lifting member, 
and the projection is provided with a transverse 
hole through which a pivot pin 49 extends. The 
ends of the pin also extend through holes in a 
pair of parallel vertical plates 50 welded to the 
opposite sides of the lifting member. This piv 
otal suspension of the clamp from the lifting 
member prevents the clamp fron causing the 
lifting member to bind on the rails f and the 
ScreWS in case there is any lateral movement of 
the leg relative to the jack. 
When it is desired to raise a tower, such as 

shown in Fig. 1, an excavation first is made 
around each tower leg so that there will be room 
to attach the frame Supports to the legs below 
the Splices where the upper and lower leg sec 
tions and 2 are joined. Bolt holes are then 
drilled in each leg stub below the splice, and 
additional bolt holes are drilled in each leg above 
the splice. These holes permit the clamps of 
the jacks to be attached to the legs. The next 
Step is to bolt clamping members 37 and 33 to 
each leg stub 2 and to bolt clips 36 to inner frame 
Supporting beam 30. With the frame supports 
thus attached to the leg stubs, a jack column or 
frame is set on each frame support with its lugs 
32 projecting down between the two beams of 
the support. Locking pins 33 are driven through 
the two beams and lugs to lock the frame on the 
Support. Fig. 1 shows the frame supports at 
tached to the legs, and a jack frame mounted 
on one of the Supports. After all of the jacks 
have been placed in position, the lifting leg 
clamps 48 are bolted to legs above the splices. 
The next operation is to rigidly connect the 

four jack frames together around the tower by 
means of horizontal girts 53 and inclined braces 
54, as shown in Fig. 2. Additional braces are 
added later, after certain interfering braces on 
the tower have been removed, as now will be 
described. First, the lower sections of inclined 
braces e of the tower must be removed, one of 
these being removed at a time and replaced in 
mediately by an inclined brace 5 connecting 
the leg stub to the lowest girt of the jacking 
structure. The hand wheels 28 of the four jacks 
then are turned to apply a lifting force to the 
tower Sufficient to relieve the load at the leg 
Splices, whereupon the splice bolts can be re 
moved. These bolts are removed from only one 
face of the tower at a time, and new gusset plates 
57 are welded to the lower ends of the upper leg 
Sections . Horizontal girts 5, inclined braces 6 
and Supplementary braces 58 and 59 then are 
removed from the same tower face and are re 
placed immediately by inclined braces 6 con 
nected to the new gusset plates, and by substan 
tially horizontal girts 62. Also, a lower girt 63 
is added which has a vertical brace 64 extend 
ing from its center up to the point where the 
inclined braces 6f cross. Diagonal braces S6 
(Fig. 4) also are added to connect the lower ends 
of leg Sections f. Braces 66 and girts 63 tie the 
flower ends of leg sections together. The jacks 
are then Operated again to raise the tower about 
one foot, as shown in Fig. 2. Diagonal braces 
6 (FigS. 2 and 4) then can be installed in the 
lower part of the jacking structure to rein 
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force it. 
The tower and jacking structure now are ready 

for the major elevating operation. This is ac 
complished by turning the hand wheels at the 
bottoms of the jacks in unison so that all four 
corners of the tower are raised simultaneously 
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until they have reached the desired height. A. 
tower extension, as shown in Fig. 3, then is 
erected inside the jacking, structure in the Space 
between the leg stubs 2 and the bottom of the 
elevated tower. This extension includes verti 
cal extension legs if connected to the upper ends 
of the leg stubs and to the lower ends of legs 
... The extension legs also are connected by in 
clined braces 2 to the leg stubs. Horizontal girts 
73, help strengthen the extension. After the ex 
tension has been erected, the jacks are Operated 
to lower the lifting mimbers 4 just enough to 
take the strain off lifting clamps 48 so that they 
can be disconnected from leg sections . The 
jacking structure braces are removed next, and 
then the jack frames are removed from their 
Supports. Following this, the frame Supports are 
disconnected from the leg stubs and the excava 
tions around the stubs are filled in. Fig. 3 ShoWS 
extension in place and all of the jacking struc 
ture, except one jack, removed from the tower. 
The height of the tower has been increased by the 
height of the extension. 
- When jack Screws of the great length (twenty 
feet) necessary here are used, they Inust always 
remain under tension while the load is on them. 
Otherwise, they would buckle or Would have to 
have a very great diameter to Support a com 
pression load. The Screws 6 shown herein are 
always under tension because they are suspended 
from their upper ends, While their lower ends are 
splined in Woin gears 9. So that no resistance 
will be offered to Stretching of the ScreWS when 
the load is on them. 
According to the provisions of the patent 

statutes, I have explained the principle of my 
inyentioi and have illustrated and described What 
I now consider to represent its best embodiment. 
However, I desire to have it understood that, 
within the Scope of the appended claims, the in 
vention ray be practiced otherwise than as 
Specifically iliustrated and described. 

E. claii: 
1. A jacking structure for a tower provided with 

a plurality of legs, Said structure comprising B. 
separate jack for each tower leg and braces for 
rigidly, connecting the jacks together around the 
tower; each jack including a Vertical frane, means 
adapted to connect the lower end of the frame 
to a tower leg near the Surface of the ground to 
Support the frame from Said leg, a vertical Screw 
rotatably nounted at its upper end in the top of 
tie frame and Suspended therefron, neans 
mounted in one end of the fraine for rotating the 
Screw, a lifting member threaded on the Screw for 
vertical travel when the screw is turned, and 
means adapted to connect said lifting member to 
said tower leg, whereby after the leg has been 
separated into two sections at a point between 
the lifting member and the lower end of the 
frame the upper section of the leg can be raised. 

2. A jacking structure for a tower provided 
with a plurality of legs, said structure compris 
ing a separate jack for each tower leg and 
braces for rigidly connecting the jacks together 
around the tower; each jack including a verti 
cal frame, a support for the lower end of the 
frame. adapted to be fastened to a tower leg near 
the Surface of the ground, a pair of parallel ver 
tical screws rotatably mounted at their upper 
ends in the top of the frame and Suspended there 
from, means Inounted in one end of the frame 
for rotating the two screws in unison, a lifting 
member threaded on both screws for vertical 
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6. 
ed to connect said:lifting member to Said tower. 
leg, whereby after the leg. has been separated into 
two sections at a point between the lifting men 
ber and said support the upper. Section of the leg. 
can be: raised. 

3. A jacking structure for a tower provided 
With a plurality of legs, Said structure. Compris 
ing a Separate jack, for each tower leg and 
braces for rigidly, connecting the jacks together 
around the tower; each jack including a Vertical 
frame, means adapted to connect the lower, end 
of the frame to a tower. leg near the Surface of 
the ground to support, the frame from Said leg, 
a vertical screw rotatably mounted at its upper 
end in the top of the frame and suspended there 
from, means mounted in the lower end of the 
frame. for rotating the Screw, a lifting member 
teaded on tie. Screw for Vertical travel When 
the screw is turned, a clampaiapted to be faS 
tened to Said to We leg, and means for pivotally 
coinecting said Ciamp to the lifting member on a 
horizontai axis extending across said leg, whare 
by after tie leg has been Separated into two Sec 
tions at a point between the clan p and the lower 
end of the frame-the-lipper section of the leg 
can be raised. 

4. A jacking structure for a tOWer: provided 
With a plurality of legs, said structure com 
prising a separate jack for each tower leg and 
braces for rigidily connecting the jacks together 
around the tower; each jack including a Wer 
tical frame having parallel sides, means adapted 
to connect the lower end of the frame to a tower 
leg near the surface of the ground to support 
the frame from Said leg, a vertical Screw rotat 
ably mounted at its upper end in the top of the 
frane and Suspended therefron, means mounted 
in the lower end of the frame for rotating the 
Screw, a lifting member threaded on the screw 
for vertical travel when the screw is turned, roll 
erS carried by said member and engaging said 
sides of the frame for guiding the lifting member, 
and means adapted to connect said lifting men 
ber to said tower leg, whereby after the leg has 
been Separated into two sections at a point be 
tween the lifting member and the lower end of 
the frame the upper Section of the leg can be 
raised. 

5. A jacking structure for a tower provided 
with a plurality of legs, said structure compris 
ing a separate jack for each tower leg and braces 
for rigidly connecting the jacks together around 
the tower; each jack including a vertical frame 
having parallel side rails, each of said rails hav 
ing a pair of side surfaces converging toward 
the center of the frame, means adapted to con 
nect the lower end of the frame to a tower leg 
near the surface of the ground to support the 
frame from said leg, a pair of parallel vertical 
screws rotatably mounted in the top of the frame 
and suspended therefrom, means mounted in 
the lower end of the frame for rotating the two 

s 

ro 

screws in unison, a lifting member threaded 
on both screws for vertical travel when they 
are turned, a pair of rollers carried by each end 
of said member in engagement with said con 
verging surfaces of the adjoining side rail for 
guiding the lifting member, and means adapted 
to connect said lifting member to said tower leg, 
whereby after the leg has been separated into 
two sections at a point between the lifting mem 
ber and the lower end of the frame the upper 
section of the leg can be raised. 

6. A jacking structure for a tower provided 
travel when they are turned, and means adapt- 75 with a plurality of legs, said structure compris 
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ing a separate jack for each tower leg and 
braces for rigidly connecting the jacks together 
around the tower; each jack including a Wer 
tical frame having parallel side rails, each of 
said rails having a pair of side Surfaces con 
verging toward the center of the frame, a Sup 
port for the lower end of the frame, a clamp 
adapted to be fastened to a tower leg near the 
surface of the ground to support Said frame Sup 
port, a pair of parallel vertical screws suspended () 
and rotatably mounted in the top of the frame 
and suspended therefrom, means mounted in 
the lower end of the frame for rotating the two 
screws in unison, a lifting member threaded on 
both sciews for vertical travel when they are is 
turned, a pair of rollers carried by each end of 
said illeinber in engagement with said converg 
ing surfaces of the adjoining side rail for guid 
ing the lifting member, and a clamp adapted to 
be fastened to said tower leg and suspended 20 
from said lifting member between said ScreWS, 
whereby after the leg has been separated into 
two sections at a point between the two clamps 
the upper section of the leg can be raised. 

7. Ajacking structure for a tower provided with 25 
a plurality of legs, said structure comprising a 
separate jack for each tower leg ad braces for 
rigidly connecting the jacks together around 
the tower; each jack including a vertical frame, 
a support for the lower end of the frame adapted 30 
to be fastened to a tower leg near the Surface 
of the ground, a pair of parallel vertical ScreWS 
rotatably mounted at their upper ends in the top 
of the frame and Suspended therefrom, Worm 
gears rigidly mounted on the lower ends of the 35 
screws, parallel worms meshing with said gears, 
means for turning one of the worms, Sprockets 
ligidly connected to both Worms, a chain con 
necting the Sprockets so that both screWS Will be 
turned in unison, a lifting nhember threaded On 
both screws for vertical travel when they are 
turned, and means adapted to connect said lift 
ing member to said tower leg, whereby after the 
ieg has been separated into two sections at a 
point between the lifting member and the lower 45 
end of the frame the upper Section of the leg can 
be raised. 

8. A jacking structure for a tower provided 
with a plurality of legs, said structure compris 

8 
and outer horizontal beams rigidly niounted Gri 
said clamping members, means detachably Con 
necting said beams together in laterally spaced 
relation, the lower end of the frame being pro 
vided with a depending projection inserted be 
tween said beams with the frame resting on them, 
a fastening member extending through said 
beams and frame projection to detachably hold 
the frame on the beams, a pair of parallel ver 
tical screws rotatably mounted at their upper 
ands in the top of the frame and suspended 
therefrom, means mounted in the lower end of 
the frame for rotating the two screWS in unison, 
a lifting member threaded on both screws for 
vertical travel when they are turned, and means 
adapted to connect said lifting member to Said 
tower leg, whereby after the leg has been Sep 
arated into two sections at a point between the 
ifting member and said clamping members the 
upper section of the leg can be raised. 

10. A jacking structure for a tower provided 
with a plurality of legs, said structure compris 
ing a separate jack for each tower leg and braces 
for rigidly connecting the jacks together around 
the tower; each jack including a vertical frame 
having parallel side rails, inner and outer clamp 
ing members adapted to be fasteined to the inner 
and outer Surfaces of a tower leg near its lower 
end, inner and outer horizontal beams rigidly 
mounted on said clamping members, means de 
tachably connecting said beams together in lat 
erally Spaced relation, the lower end of the 
frame being provided with a depending projec 
tion inserted between said beams With the frame 
resting on them, a fastening member extend 
ing through Said beams and frame projection to 
detachably hold the frame on the beams, a pair 
of parallel vertical Screws rotatably mounted at 
their upper ends in the top of the frame and 
suspended therefrom, means mounted in the 
lower end of the frame for rotating the two 
Screws in unison, a lifting member threaded on 
both screws for vertical travel when they are 
turned, rollerS carried by Said member and en 
gaging said side rails of the frame for guiding 
the lifting member, a clamp adapted to be 
fastened to Said tower leg above said clamping 
members, and means for pivotally connecting 
Said clamp to the lifting member on a horizon 

ing a separate jack for each tower leg and braces 50 tal axis extending across said leg, whereby after 
for rigidly connecting the jacks together around 
the tower; each jack including a vertical frame, 
a support for the lower end of the frame, a 
canny adapted to be fasteined to a tower leg 
near the surface of the ground for Supporting said 55 
frame support, means for detachably mounting 
the frane Cin Said support, a vertical Screw ro 
tatably mounted at it.S upper end in the top of 
the frame and suspended therefrom, means 
mounted in the lower end of the frame for i0 
rotating the Screw, a lifting member threaded on 
the Screw for vertical travel. When the Screw is 
turned, and means adapted to connect said lift 
ing member to said tower leg, whereby after the 
leg has been separated into two sections at a 65 
point between the lifting member and the clamp 
the upper section of the leg can be raised. 

9. A jacking structure for a tower provided 
with a plurality of legs, said structure compris 

the leg has been separated into two sections at 
a point between said clamp and said clamping 
members the upper section of the leg can be 
raised. 

il. A jacking structure for a tower provided 
With a plurality of legs, Said structure compris 
ing a separate jack for each tower leg and braces 
for rigidly connecting the jacks together around 
the tower; each jack including a vertical frame, 
means connected to the lower end of the frame 
for Supporting it, a vertical screw rotatably 
mounted at its upper end in the top of the frame 
and Suspended therefrom, means mounted in 
one end of the frame for rotating the screw, a 
lifting member threaded on the screw for wer. 
tical travel when the screw is turned, and means 
adapted to connect said lifting member to said 
tower leg, whereby after the leg has been sep 
arated into two Sections at a point below the 

ing a separate jack for each tower leg and braces 70 lifting member the upper section of the leg can 
for rigidly connecting the jacks together around 
the tower; each jack including a vertical frame, 
inner and Outer clamping members adapted to 
be fastened to the inner and Outer surfaces of 
a tower leg near the surface of the ground, inner 75 

be raised. 
ERWIN A. CAMPBELL. 
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