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1

This invention relates to a well servicing mast
mounted on a vehicle, and more particularly to a
mast that can be raised and lowered.

It is highly desirable to be able to transport
well servicing masts easily from one location to
another and to readily raise and lower them with
2 minimum of time and effort. Although it also
is desirable to make the mast as tall as possible,
the height is restricted by the distance that the
mast, when collapsed and reclining on a truck, can
safely project endways from the truck. In the
pbast it has often been the practice to hinge the
lower end of the mast to the rear end of the vehi-
cle so that the other end of the mast, when re-

clining, will project ahead of the truck. The |

length of the mast thus has been limited to the
length of the vehicle plus the distance that it has
been feasible for the mast to project ahead of it.

It is among the objects of this invention to pro-
vide portable well servicing equipment in which
the reclining mast can project from both ends of
the vehicle, with the result that considerably taller
masts can be used than heretofore or masts can be
carried with less projection, and in which the
mast can be raised and lowered quickly and easily
by means of a utility winch. Another object is to
provide a new method of raising and lowering
such a mast,

In accordance with this invention the mast is
formed from two sections that are hinged together
end to end. The lower section is much shorter
than the taller section. When the mast is reclin-
ing on the vehicle that supports it the two sec-
tions of fhe mast are folded, .one on top of the
other and extend lengthwise of the vehicle. The
upper mast section projects several feet from both
ends of the vehicle, and the lower section is be-
low the projecting rear end of the upper section
and has its front end pivotally supported on the
rear end of the vehicle. A reclining telescoping
brace has its rear end pivotally connected to the
rear end of either of the mast sections.” A folded
lifting toggle brace reclines above the vehicle and
is formed from two super-imposed links having
their front ends connected by hinging means.
Means mounted on the vehicle in front of the
lower mast section pivotally support the rear end
of the lower link as well as the front end of the
telescoping brace. The rear end of the upper link
is pivotally connected to the upper mast section.
A sheave is carried by the rear end of one of the
mast sections, and a winch is mounted on the
vehicle. A raising line is connected with the tog-
gle brace near its hinge connection and extends
rearwardly around the sheave and then forward
to the winch. Consequently, when the line is
reeled in by the winch it will swing the lower mast
section and the upper toggle link forward and
upward to raise the reclining upper section to a
higher elevation while simultaneously telescop-
ing the telescoping brace, and then will straighten
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the toggle brace in order to swing the upper sec-
tion of the mast upward and rearward to upright
position on the lower section. Preferably, a pair
of parallel abutting plates are fastened to the ad-
joining link ends of the straightened toggle brace
and project forward from them. These plates
limit the rearward movement of the brace and ean
be bolted together to lock the brace in straight
bosition. )

The preferred embodiment of the invention ig
iHustrated in the accompanying drawings, in
which

Pig. 1 is a side view of our well servicing equip-
ment ready for the road;

Fig. 2is a schematic side view showing the mast
partly raised;

Fig. 3 is a fragmentary side view showing the
raised mast; i

Fig. 4 is a rear view of the vehicle showing the
raised mast; and

Fig. 5 is a view taken on the line V—V of Fig. 3.

Referring to the drawings, a platform 1 is
rigidly mounted on the frame of g truck 2 over
its rear wheels. Mounted on this platform is a
superstructure A having front posts 3 near the
middle of the platform and rear posts 4 at its outer
or rear end. All references herein to “front” and
“rear” relate to the front and rear ends of the
truck. The front and rear posts of the super-
structure are connected by substantially horizon-
tal spreaders 6. The superstructure also includes
intermediate posts T that extend above the
spreaders and have their upper ends braced by
inclined braces 8 and 9.

This superstructure supports a collapsible or
folding mast formed from g rather short lower
section B and a much longer upper section C.
Referring to Figs, 3 and 4, where the mast is
shown upright, the lower section is formed from
a pair of parallel legs 1} connected by horizontal
and diagonal braces 12 and 13. The lower ends
of the legs are pivotally mounted in shoes i4 on
top of rear superstructure posts 4. The upper
ends of these legs are connected by hinges 16 to
the lower ends of the opposite sides of the upper
section of the mast. Behind these hinges there
is a heavy cross member {71 (Fig. 4) , from the op-
posite ends of which trunnions 18 project. The
cross member preferably is connected to the up-
per mast section. Pivotally mounted on each of
the trunnions 18 is the upper end of the inner
member 19 of g telescoping brace D that has a
tubular lower member 208 in which the upper mem-
ber can slide when the brace is not fully tele-
scoped and locked by a pin 21 extending through

- the lower ends of the two brace members. The

60

lower end of the tubular member is pivotally con-
nected to a bracket 22, preferably mounted on
the lower portion of a lifting toggle brace E. The
locked telescoped braces D hold the lower section
B of the mast upright on superstructure A,
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Toggle brace E holds the uppef: ‘Section C of the
mast upright on its upright 16wer séétion” This
brace is formed from a pair of frame-like links 25

and 26, as shown in Fig. 5, that have their ad=-

joining ends connected by hingeSkﬂ The lower
end of the lower link 25 is plvotally supported in

prackets 28 mounted on thé’ front end-of’ super-‘
structure A. The upper link’ ‘28 straddles ‘thé’ up-‘

per section of the mast and has its upper end prv-
otally connected to opposn;e sides of ‘the mast by
pins 29. The toggle brace can be locked in straight

position by bolts 31 extending' ‘throligh abutting -

plates 32 projecting forward from hinges - 21.
These plates also keep the connected ends of the
links from moving toward the mast from the
straight’ 11ne posmon shoWn in Fig. 3.

Mounted on the truck’is a convehtional utlhty
winch "4 by which the mast is lowered and raised.
The winch is connectéd to ohe énd of a line or

light cable 35 that extends back ‘ost of the way ¢

through platform | and then up around 2 shédve
36 journaled in the plath’rin near one 51de Above
the platform the” cable” extends up across the
front of a sheave 31 (Fig. 4) Journaled in a
bracket 38 mounted on the upper end of one -of
the superstiucture ‘interinediate posts 1, and then

up around the back of a sheave 39 JoumaIed on
the trunnion 18 abové. From this sheave the
cable extends forward and around a sheave 3]
carried by a bracket 42 that'is bivotally supporied
by one side of the lower toggle 1ink 25. This
bracket is spaced by a horizontal stfut 43 from a
similar bracket 44 pivotally connected to the
othér sidé of the same toggle link and carrying a
sheave 45. The cable extends along the strub
and around thls 1ast shéave, and then backward
and down ‘ovér a sheave 471 mounted on the other
trunnion’18. From there ‘the cable extends ‘down
to a clev1s 48 plvotallv ‘connécted to an anch{n
member 49 ‘on top of intermediate post T beiow
sheave 471,

When it is désired to ‘lower thé mast bolts 31
are removed, cable '35 is slacked off "a little and
then a line 51" connected Wwith the upper end of
the lower toggle hnk 25 is pulled by a small hand
winch 52° mounted on the'front end’ of the truck as
shown in Fig. 1. 'This pulls toggle hinges 27 tor-
ward to break the toggle -jeint, whereupon -the
weight of the upper section of ‘the mast tensions
cable 33 by which the ‘mast is ‘Kept from falhng
The winch 34 then is operated to pay out’ the
cable in order’ to pe1m1t the” upper ‘Sectionl € of
the mast to swing dowhward on hmges 5 to"a
reclining posmon such as shown in Fig. ‘9. In
this position the upper ‘section of ‘the mast is sup-
ported by the lower section B’ and by ‘the” upper
lihk 26 of the partly folded toggIe ‘brace. “The
lower link 25 has swung foriard and down until
it rests on a cross bar 53 supported above the cab
fraine by an A=frame '54; a5 shown in F1g 1.

The telescoping brace Tocking pins 21 then are

removed from the lower ends of braces D, after
which cable 35 is let otit still miore. The dlstnbu-
t1on of we1ght of the mast is such that ‘the 1ower
down in shoes 14 ahd’ w111 lengthen ‘the telescop-
ing braces. This lowers the’ rear end of the re-
clining upper section of ‘the mast and simul-
taneously permlts upper’ hnk 26 of the toggle
brace to swiiig backward and down on hinges 27
so that the upper ‘séetion of the mast is lowe1 ed
into substartially horizontal position ‘as shown in
Pig. 1. The mast and the toggIe brace are iully
folded aiid do not’ extend above a safe height for
transportation. It will be seén that the -entire
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4
iower sectionB-of the‘mast projects from the rear
end of the truck, and that a corresponding length
of the upper section C likewise projects in the
same direction. The other end of the upper sec-

: tiort projects- from-the front end of the truck.

Consequently, the mast can be made considerably
16tiger than the trick and yet not project an un-
diasuable dlstance from either end.

~ When it is -desired to raise the mast from the
transportation position of Fig. 1, the lowering
procedure just described is reversed, except that
thé toggte 'breaking-line 51 and hand winch 52 are
not used. Thus, when winch 34 reels in the lift-
ing cable 35, the reclining lower section B of the
mast is swung upward and forward to upright
position, as shown in Fig. 2. This riises the lower
or'rear enid of the reclining upper section of the
mast to a higher level and simultaneously swings
the upper link 26 of toggle bidce E upward and

“forward to likewise raise the front end of the up-

per section to approximately the same highér ele-
vation. During this initial movement the tele-
scoping braces D are telescoped together, and
then locking pins 21 are inserted to hold them
telescoped so that they will brace the upright low-
‘e ' mast section rigidly. Further reeling in of the
cable pulls the hinged central portion of the tog-
gle bracé upward and’ rearward and thereby
straightens the brace. Straightening of this
brace causes it to swing the upper section of the
mast upward and rearward to uprtight position’on
top of the upright lower section, as shown in Fig.
3. Movement of the toggle brace hinges toward
the mast is’ llmlted by the coming together of
abutment plates 32, which then can be bolted to-
gether as an addltlonal precautwn agalnsz the
is slack in cablé 35;

An advantage of raising the mast in this man-
neris that a small wihich can be used because the
mast is raised a section at'a time.

According to the provisions of the paterit
statutes, we have explained the principle of our
invention and have ilustr ated and described what

5 W& now consider “to répresént its best embodi-

ment Howeve1 weé desire to have it understood
thiat, within the scope of the'apbended claiins, the
invention may be practiced otherwise than as spe-
citically illustrated and desctibed.

We claim!: )

1, Portablé” well sérvicing equipiient -compiis-
ing.a vehicle, a reclining upper mast section-above
the Vehicle extending 1engthw1se ‘thereof and pro-
jeotinig ‘from both ehds of'it, the rear end of said
section being adjacent the rear end of the vehicle,
a rechmrig"lower mast section below the project-
ing réar end of said upper section with the rear
elids” 0% said sections hlnged together, means
niounted on the réar end of the vehicle pivotally
supportlng ‘the -front-end of said- lower section, &
réclining’ telescopmg brace having its rear end
p1vota11y connecﬁed to the rear end of-one of said
mast sections, a-folded lifting toggle brace re-
cliniing above the vehicle and formed- from  two
superimposed - links having their front ends con-
nected by hinging means,  means mounted on
the vehicle in fr ont of-said - first supporting-means
plvotally supportmg the rear end of the lower
link and the front end-of the-telescoping hrace,
the rear end-of the upper link being pivoially
connected- fo the upper mast section, a sheave
carried by the Teay-end of one of said sections, a
wirlch on the vehicle, and-a-raising line connected
with the toggle ‘brace near its hinging means and
extending rearwardly: around- said sheave and
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then forward to said winch, whereby when the
line is reeled in by the winch it will swing said
lower mast section and the upper toggle link for-
ward and upward to raise the reclining upper
mast section to a higher elevation and simul-
taneously telescope the telescoping brace and then
will straighten the toggle brace in order to swing
said upper section upward and rearward to up-
right position on said lower section.

2. Portable well servicing equipment in accord~
ance with claim 1, wherein detachable means is
provided for holding the telescoped telescoping
brace telescoped.

3. Portable well servicing equipment in accord-
ance with claim 1, wherein said links are wide,
the upper link straddles the upper mast section,
and the pivotal connection of the upper link
to the upper mast section is af opposite sides
of that section.

4. Portable well servicing equipment compris-
ing a vehicle, a reclining upper mast section
above the vehicle extending lengthwise thereof
and projecting from both ends of it, the rear end
of said section being adjacent the rear end of
the vehicle, a reclining lower mast section be-
low the projecting rear end of said upper sec-
tion with the rear ends of said sections hinged
together, means mounted on the rear end of the
vehicle pivotally supporting the front end of said
lower section, a reclining telescoping brace hav-
ing iis rear end pivotally connected to the rear
end of one of said mast sections, a folded lift-

ing toggle brace reclining above the vehicle and

formed from two superimposed links having their
front ends connected by hinging means, means
mounted on the vehicle in front of said first
supporting means pivotally supporting the rear
end of the lower link and the front end of the
telescoping brace, the rear end of the upper
link being pivotally connected to the upper mast
section, a sheave carried by the rear end of one
of said sections, a second sheave located adja-
cent the front end of said lower section, means
mounted on the vehicle supporting said second
sheave, a winch on the vehicle, and a raising
line connected with the toggle brace near its
hinging means and extending rearwardly around
the first sheave and then forward and down
around said second sheave to said winch, where-
by when the line is reeled in by the winch it
will swing said lower mast section and the upper
toggle link forward and upward to raise the re-
clining upper mast section to a higher elevation
and simultaneously telescope the telescoping
brace and then will straighten the toggle brace in
order to swing said upper section upward and
rearward to upright position on said lower sec-
tion.

5. Portable well servicing equipment compris-
ing a vehicle, a reclining upper mast section above
the vehicle extending lengthwise thereof and
projecting from both ends of it, the rear end of
said section being adjacent the rear end of the
vehicle, a reclining lower mast section below the
projecting rear end of said upper section with
the rear ends of said sections hinged together,
means mounted on the rear end of the vehicle
pivotally supporting the front end of said lower
section, a reclining telescoping brace having its
rear end pivotally connected to the rear end
of one of said mast sections, a folded lifting tog-
gle brace reclining above the vehicle and formed
from two superimposed links having their front
ends connected by hinging means, means mount-
ed on the vehicle in front of said first support-
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ing means pivotally supporting the rear end of
the lower link and the front end of the tele~
scoping brace, the rear end of the upper link
being pivotally connected to the ubper mast sec-
tion, a pair of sheaves mounted at the rear
ends of said mast sections, a sheave carried by
the toggle brace near its hinging means, an
anchor member mounted on the vehicle, a winch
on the vehicle, and a raising line anchored to
said anchor member and extending rearwardly
around one of said mast sheaves and then for-
ward around said brace sheave and back around
the other mast sheave to the winch, whersby
when the line is reeled in by the winch it will
swing said lower mast section and the upper
toggle link forward and upward to raise the re-
clining upper mast section to a higher elevation
and simultaneously telescope the telescoping
brace and then will straighten the toggle brace
in order to swing said upper section upward and
rearward to upright position on =aid lower sec-
tion.

6. Portable well servicing equipment compris~
ing a vehicle, a reclining upper mast section above
the vehicle extending lengthwise thereof and
projecting from hoth ends of it, the rear end
cf said section being adjacent the rear end of
the vehicle, a reclining lower mast section be-
low the projecting rear end of said upper sec-
tion with the rear ends of said sections hinged
together, means mounted on the rear end of the
vehicle pivotally supporting the front end of said
lower section, a reclining telescoping brace hav-
ing its rear end pivotally connected to the rear
end of one of said mast sections, a folded lift-
ing toggle brace reclining above the vehicle and
formed from two superimposed wide links hay-
ing their front ends connecteqd by hinging means,
means mounted on the vehicle in front of said
first supporting means pivotally supporting the
rear end of the lower link and the front end
of the telescoping brace, the upper link straddling
the upper mast section and having its rear end
pivotally connected to the opposite sides of that
section, a pair of brackets pivotally connected
to the opposite sides of the front end of one of
said links, a sheave journaled in each bracket,
a pair of sheaves mounted at the opposite sides
of the rear end of a mast section, an anchor
member on the vehicle, a winch on the vehicle,
and a raising line fastened to said anchor mem-
ber and extending rearwardly around one of
sald mast sheaves and then forward along one
side of the mast and around both brace sheaves
and back along the opposite side of the mast
and around the other mast sheave and forward
again to the winch, whereby when the line is
reeled in by the winch it will swing said lower
mast section and the upper toggle link forward
and upward to raise the reclining upper mast
section to a higher elevation and simultaneously
telescope the telescoping brace and then will
straighten the toggle brace in order to swing said
upper section upward and rearward to upright
position on said lower section.
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