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7o all whom 7t may concern:

Beat known that I, Arserr M. Xrvesr, a
citizen of the United States, residing at
Duluth, in the county of St. Louis and State
of dimmesota, have invented a new and use-
ful Tmprovement in Derrvick Bull-Wheels,
of which the following is a specification.

My Invention velates to the bull wheel
fastened to the lower end of a derrick for
swinging the latter about its pivot by means
ot ropes having one end fastened on an en-
eimme drum and the other end wrapped
avound said wheel.

My mvention relates in particular to that
style of bull wheel having tie rods extending
from peints near the circumference of the
bull wheel to a point on the boom some dis-
tance from the bull wheel:
tion relates especially to the parts of a bull
wheel arranged to brace the wheel against
buckling and tipping out of a horizontal
plane.

The objects of my invention ave, first, to
provide bracing in the bull wheel which
will make it rigid in a direction perpendicu-
lar to the plane of its diameters so that it
‘annot cl
a force Iifting at one point of its circum-
ference, but will tend to tip it as a unit
uncler the action of such a force, second, to
provide suitable members to resist such tip-
ping of the wheel as a unit, third, to arrange
the parts necessary to stiffen the wheel and
to hold 1t 1n position, 1n such a manner that
i wheel which fits one size of mast will fit
other sizes of mast without altering any
parts, in other words, will be interchange-
able on different sizes of derricks, and
fourth, to reduce the bending in the mast
due to the side thrust of the bull wheel
braces used to prevent the wheel from tip-
ping. 1 attain these objects by the arrange-
ment 1liustrated in the accompanying drayw-
11¢S,

Figure 1 1s a top or plan view of a derrick
bull wheel. a section of the mast being taken
some distance above the bull wheel. The
mast appears 1 section at 1, and the lower
portion of the boom at 11. Fie. 2 is a sec-
tional elevation close to the mast, along the
line A A 1n IFig. 1, and looking in the direc-
tron of the arrows at A and A.

The prvot about which the whole machine
swings 1s 12, | J
forming the center of the bull wheel. The
plate 2 1s held against the pivot and bottom

e TV R S —

ange 1ts shape under the action of |

- —— TR .

On this pivot i1s the plate 9, !

¢f the mast so that the bull wheel remains
central on the center of the mast, but this
attachment does not keep the wheel from
tipping in case a liftinge load is applied at
one point of the rim, as for instance at the
pomt 24. The center plate 2, is kept from

| any _horizontal sliding movement in regard

to the center line of the mast by means of
the cap screws 30, screwed through the
piate 2, into the shoulders of the mast bot-
tom casting around the upper part of the

pivot 12, in which casting the mast timber
15 set.

Lhe rim of the bull wheel is shown at 3,
and serves to hold the ropes 7 and 8, by pull-
mg on which the derrick boom is caunsed to

| - swing either to the right or to the left. The
and my inven- |

boom 11, is hinged on the pin 18.

Y and 10 are rods fastened to the bull
wheel with the hinge pins 14 and 15 re-
spectively and to the boom with the bolts
22. The pins 13, 14 and 15 are in one line
so that the boom 11, and the rods 9 and 10,
have a common hinge line when the outer
end of the boom is raised or lowered. The
rim 3, of the bull wheel is kept in a circum-
terential position about the center of the
mast 1, by means of the braces marked 4, 5
anc 6, and the bull wheel is held perpendicu-
lar to the center line of the mast 26—27, by
means of the rods 16 and 17, respectively
fastened to the bull wheel at 24 and 25 and
to the mast at 23. Similar rods shown in
section at 18, 19, 20 and 21, keep the bull
wheel at right angles to the mast against
lifting on the rim at the back or front of
the derrick (calling front the direction in
which the boom extends from the mast
bottom).

In my arrangement of the girders 4, 4, 4,
4, and 5 and 6, a vertical sectional elevation
parallel to the center line of the boom,
would show the girders 5 and 6 to be of a
torm similar to the form in which girder
4, 4, 4, 4, appears in I'ig. 2, the upper mem-
bers of girders 5 and 6 being inclined down-
ward from a point near the mast till the
outer ends reach the level of the bull wheel
rim 3, near the rods 18, 19, 20, and 21. The
pieces marked 29, 29, are struts under the
bend points of the upper inclined members
o1 the girders 4, 4, 4, 4, and 5, and 6. These
struts are riveted at their upper and lower
ends to the girders 4, 4, 4, 4, and 5, and 6,
and serve to hold the girders connected and
1n their spread shape near the mast.
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In Fig. 1, the rods 16, 17, 18, 19, 20, and
91, are shown to be located 1n small angle-
shaped pieces. These angle-shaped pieces
are riveted to the ends of the givders 4, 4,
4, 4, and 5, and 6, respectively, and to (he
rim 8, of the bull wheel; and by belng so
riveted to the girders and the rim they form
rigid connections between the girders and
the run.

The action of such a bull wheel 15 as Tol-
lows. The ends, not shown, of the ropes
7 and 8 are fastened on suitable engine
drums capable of exerting a pull on one or
the other of the ropes 7 and 8. Suppose the
engine is exerting a fenslon on the rope 7.
This rope being fastened to the bull wheel
(as indicated at 28), tends to draw the point
98 and consequently the bull wheel 3, avounud
in a clockwise direction (referring to the
plan view Fig. 1). The hinge pin 14 being
secured to the bull wheel, also tends to rotate
i1 a clockwise direction and hence the rod
0, exerts a pull on the boom tending to cause
the latter to swing in a clockwise direction.
Thus the function of the bull wheel 3, and

‘the rod 9, is to cause the boom to swing as

long as any of the rope 7, is wound on the
rim 3, by dragging at a point of the boom
some distance from the hinge, without any
mndue strain coming on the hinge pin 13, It
the outer end of the boom 18 lowered so as
to be at the same elevation as the hinge 13,
the bull wheel 3, the vod 9, anda the boon
11, are approximately 1 one horizontal
plane and the pull of the vope 7 1s trans-
mitted to the boom in a horizontal plane, the
oirder 4 (at the side where pin 14 i8), acting
simply as the spoke of any ordinary wheel
having pressure :
force tending to warp the wheel or the rim
of the wheel out of its proper horizontal
plane. Now if the outer end of the boom 1s
raised so that the boom 11, stands at some
angle to the horizontal, then the rod 9, will
also be inclined to the horizontal and a pull
in this rod 9. can be reselved mto two com-
nonents at right angles to each other, one
vertical and the other horizontal. The hort-
zontal component acts in the plane of the
wheel and is taken care of by the horizontal
spokes and rim of the wheel. However, the
vertical component of a stress 1 the rod 9,
vhen the latter is at an obligue angle to the
oround, exerts an uplift on the rim 3, of
the wheel at the hinge 14.

T attain the first and second objects of my
invention by the arrangement of the parts
of the bull wheel which carry the vertical
component of a force in the rod 9, just de-
seribed. These parts are shown most
clearly in Fig. 2. The parts 4, 4, 4, 4 Torm
a girder extending from side to side of the
bull wheel and are fastened by means of
screws shown at 31, 31, in Fig. 2, to the cen-
ter plate 2, which plate is resting agamst

t the rim; and there 1s no |

979,173

the bottom of the mast so that the girder
cannot rise bodily by any force liufting on
it, but can only tip, permitting one end to
rise while the other lowers a corresponding
amount. Thus, a force tending to raise the
bull wheel at the pin 14, (Fig. 1), tends to
raise the end of the girder 4, 4, 4, 4, (I1g. 2)
at the side of the wheel where the rope 7, 13
shown in cross section, and to lower the end
of this girder at the side of the wheel where
the rope 8, is shown in cross section. At the
point 25, I fasten the rod 17, the other end
of which is secured to the mast at some stiit-
able height (23) of the mast. This vod 17,
prevents the end 25, of the girder 4, 4, 4, 4,
from lowering.

I make this girder strong
enough to carry in a transverse direction,
the vertical component of the stress m the
rod 9, at one of the girder’s ends, and the
vertical component of the stress in the rod
17. at its other end, and hence the bull wheel
is braced vigidly in the plane of the forces
acting normal to the plane of the diameters

of the bull wheel, and warping ot the rim of

the bull wheel is prevented, which 1s the fivst
object of my invention. Also, the rod 17,
prevents the bull wheel from tipping due
to an upward pulling force in the rod %, and
this is the second object of my invention.
By the terin “Dbottom of the mast™ 13
meant the hollow iron block into which the
mast timber is set and of which 1ron the
pivot 12, is a lower projecting part. ‘1he
choulders of the square part of this 1ron
where the upper part of the pivot 12, ends,
form the convenlent abutment where 1t 18
customary to place the center 2. Plate 2 15
bolted to the givders 5, and 6, in a similar
manner as to girder 4, 4, 4, 4. Plate 2, al-
thongh fastened to the bottom of the mast
in the manner shown, is not stiff enough to

keep the wheel from tipping in respect to

the center line of the mast.

A similar arrangement of rods at the
opposite side from the one specifically de-
seribed above, produces the same effect of
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stability in the bull wheel when the rope

S, pulls the wheel in the counter-clockwise
dirvection. The rod 16, 1s then the one hold-
ing the bull wheel so that it cannot tip from
the action of the vertical component of the
stress in the rod 10.  Iurther girders 5 and
6. and rods 18, 19, 20 and 21, keep the bull

wheel horizontal against any tendency to

tip along the respective axes of these girders,
such tipping tendencies being produced by
the eccentric manner in which the
connections of the bull wheel parts must be
constricted in respect to the forces acting
in the various members and ropes. tereto-
fore, these tipping forces have been held by

rigid braces running from numerous points

along the rim of the bull wheel, to a pomnt
on the mast, and, witheut these braces, the
wheel possesses practically no rigidity in a
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direction normal to the plane of the diame-
ters, and especially not sufficient stiffness to
resist the vertical components of the stresses
existing as described in the rods 16 and 17.

== FITeTreTE TTJ—T 7' e ———r———

Tn my arrangement of the braces and girders

4, 5 and 6
left to right or from front to back, to make
the uheel n rieid unit.

Tt is evident that a rigid wheel as de-
scribed above, having no <t braces runining
from its rim to a point some distance up the
mast, can be attached to a mast of any size
without altering anv of its parts. The
wheel is held in place when the center plate
2 18 kept by suitable bolts or simular fasten-

ne. from sliding horizentally on the bot-
tom of the mast. and when the rods 16 and
17 are bolted to the mast as shown at 23.

Tenw my improvement over the former
methods where new braces had {o be ﬁtt{-}d
to each new size of mast. accomphiszhes the
third object of iny invc*lt'on. and ]")10(11:{305
1 bull wheel that fits various sizes of masts
without alterationg of the bull wheel parts
01 braces.

When there 1s a pull i the vod 16 (or
17). a downwarda pull results on the mast at
the point 23 and also a transverse pull
W ["1(‘11 must be taken care of by a suilicient
bending strength in the ma&{ It 18 1m-
practical to male compression members ox
more than a limited length. Hence, m the
olcl met
members from the rim of the wheel to the
mast, the connection of these <tifl braces on
the mast cannot be made but a short dis-
tance up from the bhase of the mast 7. e.
above the bull wheel), consequently the
angle which the braces make with the mast
is lavee, usually about 45 degrees. This
canses a laree side thrust on the mast. By
making the braces 16 and 17 (as well as 18,
19. ,.;() 21 and any others that may be de-
~'~’-119d‘ tension members, they can be made
of any desived length. The longer they are,
the smaller will be the side pull on the mast
tencdine to bend the latter, and it these ten-
sion members ave fastened, at their upper
ends. at the top of the mast where 1t 1s held
by the guys or st legs as the case may be,
the mast will haveno side thrust from the bull

wheel rods that cause bending Stl esses other-
wise m 1ts materal: and thus i attain the

fourth object of my invention which is to
veduce or eliminate (depending upon the
extent to which the principle of my nven-
tion 1 applied) bending m the mast by at-
taching the braces at a suitable location as
dezcribed.

I claim:

1. In a derrick bull wheel, a system ot
rieid vertical girders, extending from ap-
proximately diametrically opposite sides of
the bull wheel, with one end of each girder

hods of using braces of compression |

. no attachment of the braces to the
mast 1s 11LC€H-‘111 either 1n a direction from

A W . T = Te— ——m——— o —

&3

at o pomt m the rim of the bull wheel where
there 1 a vertical force tending to raise ov
lower saad v, '

2. In a derviek bull wheel., a syvstem of
braces runnmg m 1):11% from points near the
center of the wheel. to peints on the rim of
the wheel dlﬁ)l()\l‘l]dtﬂlv dmmetnmhv op-
posite, sald Dbraces foriming a s system  of
otrders 1161d v bracing the rim of the wheel
in horizontal and vertical directions, said
celf (‘{mtamed rigidity of the wheel being
due the rigidity of the girders without
the 11(1 of connections to the mast or other
E-ﬁi'iﬂ members, substantially as deseribed.

In a derrick bull wheel, the combina-
tmu of a rim 3, a givder 4, 4, 4. 4, said girvder
APPLOXIIN 1‘tew at rwht .:11]“188 to the center
line of the boom and with its ends at ap-
proximately dinmetrically opposite sides of

- the bull wheel, means im fastenine the ends

of said girder to the rim, and means for
fastening said girder to the mast against
horizontal displacement in reqpect to the
center line of the mast.

4, In a de111ch bull Wheel the combina-
tion of a rim 3, a girder 4, 4, 4, 4, said eirder

approximately at 1wht anﬂle% to the center
line of the boom and with its ends at ap-
proximatelv. diametrically opposite sides of
the bull wheel, means for fastening said
oirder to the rim, means for fa.%temno said
1}11@@1 to the mast against horizontal dis-
placement, but said fastening to the mast
not preventing the rim at the ends of the
oirder 4, 4. 4, 4. from raising and lowering.

5. In = 60111611 bull 1‘n»h«fﬁel the combina-
tion of a ¥im 3, a givder 4, 4, 4, 4, said girder
approximately at 11011t fl,noles to the center
line of the boom and with its ends at 1]~
proximately diametrically opposite sides of
the bull wheel, other gir ders. 5, 6, means for
fastening the ends of said Gudem to the
rim, means for fastening the Ouderq to each
other, and means for ffistemnn the bull
wheel on the mast against horizontal dis-
blacement in respect to the center line of
the mast but said fastening to the mast not
preventing the bull wheel from tipping so
as to raise or lower at the rim.

G. In a derrick bull wheel, two or more

tension braces, 16, 17. 18, 19, 20, 21, extend-
ine from the rim of the wheel to one or
mere points on the mast, substantially as de-
seribed and for the pur pose set forth.
7. The combination of a derrick bull wheel
possessing rigicity thrmmh a self contained
svstem of %p{ﬂwq and gir dels with two or
more tension members, 16 17, 18, 19, 20, 21,
arranged as described and for the pmpose
set forth.

S. In a derrick bull wheel, the combina-
tion of one or more vertical oirders, each
extencding from a point on one side of the
bull wheel to a second point approximately
diametricallv opposite the first point, with
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tension members connecting the ends of said
oirders, to one or more pmmﬁ on the mast,
substantially as described.

9. In a delrlch bull ‘Wh{’@l the combina-
tion of o rim 3, a givder 4, 4, 4, 4, said girder
anpm*{mmtdv at uﬂht .;uwles to the center
lime of the boom and with its ends at A]3-
proximately diametrically opposite sides of
the bull wheel, means for fastening said
givder to the run, means for fastenum the
“lld{H to the mast noainst horizontal dis-
placement in respect to the center line of the
mast but said fastening to the mast not pre-
venting the bull wheel from tlppmﬂ so as to
ralse or lower at the rim, and tension meni-
bers with one end of one tension member fas-
tened at one end of the girder, one end of
another tension member ia%med at the other
end of the olrder, and the other ends of the
tension members fastened on the mast at a
distance ironm: the bull wheel to keep the
wheel Irom tipping in respect to the center
line of the mast.

10. In a derrick bull
tion of a vim 3, a girder

wheel, the combina-
4, 4, 4, 4, sard girder

g _ 979,173

approximately at right angles to the cen-
ter lime of the boom and with its ends at
approximately diametrically opposite sides
of the bull wheel, means f or fastening said
oirder to the 11111 means ror Lht{_,nmﬂ the
011*(1@1" to the mast against horuontal cis-
n]aumwt 1 1(.,;-;1)&{ to the center line of the
mast but said fastening to the mast not pre-
venting the bull wheel from tipping so as to

raise or lower at the rim, tension 111011113{31'“ -

with one end of one tension member fastened
at one end of the erder, one end of another
tension 111@1111)@1 Taetﬂned at the other end
m{ the girder, and the other ends of the ten-
3101 1110111)015 fastened on the mast at a dis-
tance from the bull wheel to keep the wheel
from tipping in respect to the center line of
the mast, and tension members extending
from each end of the givder 4, 4, 4, 4, to a
point on the boom some distance from the

bull wheel.
ALBERT M. KRUGER.

Witnesses:
Crara A. McNavugrron,
ras. V. MceCoy.
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