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The present mvention relates to a signalling
device, and, more particularly, relates to & sig-
nglling device adapted for uge in connection with
a, hoisting device.

Movement of. loads from one point to another
in a relatively straight Iine is oftern accomplished
by means of a wire line spooled on a power driven
drum. Th such devices the load may be moved
in one direction by permitting the line to be paid
off the drum and may be moved in & direction
opposite from the aforesald direction by means
of spooling the line onto the drum. Such an
arrangenment is used, for example, i elevators,
hoists. employed in the building trade, and in
rotary drilling rigs employed in the drilling of
boreholes imto subsurface formations. In the
operation of such devices it is often necessary
that the paying off and speoling on of the line
off of and onto the drunt be-controlled so that the:
load being lifted may be stopped: at any desired
point in its travel. For example, in the case of
g, personnel elevator or of & hoist used in the
building' trade, it is’ necessary that the hoist or
elevator be provided with deviees which will en=
sble the stopping of the elevator -or hoist at &
particular point in their vertical travel, such as
at o floor: level. It is, of course; also necessary
that hoists or elevators be equipped - with regu—
1ators which will prevent the elevator or hoist:
from: striking the sheave over which the cable
supporting the elevator or hoist in its - shaft
passes. Regulators must also be: provided: for
preventing elevators: and hoists from- collidihg
with the floor: at the bottom: of the: shaft. VWitk--
out such regulators, elevators and hoists would,
of course, be extremely- dangerous to personnel
using same. .

A similar condition exists in drilling rigy eme
ployed for the drilling of boreholes-inte subsur-:
face formations.
on' o, drum is used for Towering and raiging loads
within the derrick. The cable extends from the
draw- works drum over the top of suitable sheaves.
rotatably mounted: in the-erown block Gf the der-
rick-and through-thesheavesof atravelling ‘bleck,
one-end of said:cable being attached to:some fixed:
point, usually the derrick itself: The- travelling
bloek- is raised within the derrick by means- of
spooling: the cable onto-the drum: and is lowered.

within: the derrick by means of paying the.cable:

offt' the.drum. When the travelling block s mav=
ing. upwardly within the derrick: and when: it; iss
desired to stop:this. upwazd: movement,. theop-
eratior: thrattles and shuts: off the draw: wonks:

engine. and may also apply a braking force to.

the drum for the purpose of quickly stopping its

In- such rigs a eable spooled:-
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rotation. When the travelling block is nioving
downwardly within the derrick and it is desired
to stop such downward movement, the operator
m_erel‘y applies 4 braking force of sufficient mag-
nitude to- the drum: to stop its rotation and, ac-
cordingly, further descent of the travelling block
ceases. ‘

;j{eretofbre; drilling rigs have beenr equipped
with devices intended to stop the movement of
the travelling block at a fixed point withilr the:
d:emj_i'e‘k withowt intervention of the driller, -Sucly
devices are primarily intended to prevent the
travelling' bloek from striking the erown bloek
as a -yesult of the failure of the operator to stop
the draw works drum: gt the proper time. It wilk
be appreciated, of course; that a device of this
type is highly desirable from the standpoint of
the: safety of the operating erew -and also- fironr
the standpoint: of preventing unmeeessary de—
struction: of equipment due to-errors ity judement:
of the draw works -operator. The: abilify of the:
operator to-stop the upward travel of the travel-
ling block before it- strikes the crown block de-
pends, of course, upon his ability to-see the erown:
block and wpon khis estimate as to: the rate of
aseent. ¢f the travelling block. The elements
may seriously interfere: with Both his: vision: and
hiis: estithate:,.  Raity; snew,- or-evern the sum, may”
seriously impair the: visionr of the operator and
affect: lis estimate of the -eloseness: of approach:
of: thetravelling bloeks to the erown: block, there-
by vallowing himt: to: make: an: error im judgnyent:
which: 'will permit- the. travelling bloek to: strike
the crown block. . :

While it is. essential that. the: travelling bleek:
be stopped ity vertical -aseent: before it strikes:
the: crowit bloek;, it:is often’ desirable to stop the
pravellmgf,bilﬁclc at a. particular point: in either
its vertical upward travel or its vertical down--
ward- travel; For-example, with modemn drilling
equipment, it may be desirable-that the travelling:
block bestopped at 4 fxed distance from: the- ficer
of the-derrick every time-the-travellifig: block s
lewerediwithin the.derziek: - - -

<A sbject- of the. present. invention- is tor pro--
vide a device arranged for providing a signal-er
% series - of sighals: indicative! of ‘the: position ‘of
a load movable between two extreme- Timits “of"
travel, the-load being assoviated: with & line-and
the position of said: Toad beihg alterabie- by ro-
tation of the drum upon which the line is spooled:
A furtherobject isto provide & device which will.
supply a. signal capable of being employed to
prevent. a Toad attached to a wite line spooled.
upon a drum from beihg moved by the operator
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beyond a certain fixed point. A further ob-
ject is to provide a device which is operated off
the draw works drum itself.

Briefly, the device of my invention may be
described as a device arranged to provide a sig-
nal or a series of signals indicative of the posi-
tion of a member associated with a line between
a first limit of travel and a second limit of travel
along a straight path, the position of said mem-
ber being alterable by rotation of the drum upon
which the line is spooled. Since it is desired to
employ the rotative motion of the drum for pro-
viding the aforementioned signal, a conventional
speed reducing mechanism is operatively con-
nected to the drum, the speed reduction being
such that a shaft attached to the output side of
the speed reducing mechanism rotates no more
than one revolution for drum rotation sufficient
to move the aforementioned member from its
first limit of travel to its second limit of travel.
This amount of speed reduction is necessary in
order to permit control over the entire range
through which the said member may be moved.
In the case of g drilling rig, the travelling block
may be moved from the floor, which may be re-
garded as one limit of travel, to the crown block,
which may be regarded as the other limit of
travel. A cam actuating arm is mounted on the
aforementioned shaft for rotation therewith.
Preferably, the cam actuating arm is adjustable
with respect to the shaft so that minor adjust-
ments may be made from time to time to correct
for such things as wear of the cable or line. A
signalling means, such as a bleeder valve, is
spaced from the aforementioned shaft and is
arranged to be actuated by a cam which is, in
turn, actuated by the cam actuating arm. The
signalling means and its actuating cam are ar-
ranged to be moved radially about the axis of
the aforementioned shaft so that it may be so
placed as to provide a signal at any selected
point in the movement of the aforementioned
member between its two limits of travel. It will
be understood, of course, that a plurality of sig-
nalling means may be employed in conjunction
with abpropriate cams-so that a plurality of sig-
nals may be provided. The signal or signals may,

of course, be employed in any desired manner.

and may be used, for example, for ringing a bell,
for activating a- light bulb, or for throttling
and/or stopping the draw works engine and/or
for applying the brake to the drum. :

A detailed description of the device of my in-
vention will hereinafter be set out.in conjunc-
tion: with the drawing in which like numerals
designate like parts throughout and in which:

Fig.:1 is an isometric view of the device of my
mventmn mounted on. the draw works of a._drill~
ingrig;

. Pig.-2 is a detalled v1ew partly in cross-sec-“

tlon of the dev1ce showanlg 1

F1g 3isa detalled view, partly in. cross-sec-
t1on, of a portmn of the device shown in Fig..2:

Fig. 4 is a detailed view, partly in cross-sec-
tion, of another portion.of the devxce shown in
Fig.2;: N

Flg ;,5 is a deta,lled view of a portlon of the
showmg of Flg 3;

F1g 6 is a detaued v1eW of that portlon of F1g
2 desxgnated dlagrammatlcally as a speed. re-
ducer

Fig.Tisa modxﬁca,tlon of ‘the dev1ce illustrated

1n Fig.2; and .
Fig. 8 is an illustration’ of one ‘mode in whlch

the dévice of the present invention may ,‘bev used

[}
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. gears.

in conjunction with the travelling block of a
drilling rig.

Referring to the drawing, and particularly to
Figs. 1 to 6, inclusive, the numeral 10 designates
a gear which is mounted on draw works drum
shaft {1 for rotation therewith. The draw works
drum 12 is mounted on shaft ii, shaft {i and
drum {2 being supported by draw works guard
13. A bracket 14 is affixed to draw works guard
13 and supports shaft 15 for rotation about its
longitudinal axis, the longitudinal axis of shaft
18 being substantially parallel to the longitudinal
axis of draw works shaft ii. Gear 17 is me-
chanically affixed to shaft 15 for rotation there-
with. Continuous chain i8 meshes with the teeth
of gears 10 and (T mechanically connecting said
The outer end 19 of shaft i5 terminates
within gear box 28 and mounted on this outer
end for rotation therewith is bevel gear 21. Shaft
22 is supported by the walls of gear box 20 and
is adapted to rotate about its longitudinal axis.
The inner end 23 terminates within gear box 20
and the outer end 24 terminates externally of
gear box 20. Mounted on the inner end 23 of
shaft 22 for rotation therewith is bevel gear
25, the teeth of which mesh with the teeth of
bevel gear 21.

Meter housing 26 may be affixed to any suit-
able support and is shown in Fig. 1 as being af-
fixed to a portion of the draw works guard (3.
Housing 26 supports shaft 27 for rotation about
its longitudinal axis, the outer end 28 of shaft 21
extending externally of housing 26 through the
rear wall 29 thereof. Shaft 30 is also supported
by housing 28, the outer end 31 of said shaft also
extending externally of housing 28 through rear
wall 28. Shaft 32 is supported by housing 26,
one end 23 of said shaft extending externally of
housing 26. Shafts 21, 38, and 32 are so arranged
that their longitudinal axes are substantially
parallel. Shaft 34 is supported by housing 26
for rotation about its longitudinal axis and ex-.
tends through the lower wall 35 of said hous-
ing. The longitudinal axis of shaft 34 is substan-
tially. perpendicular to the longitudinal axis of
shaft 21. Mounted on the end 36 of shaft 34
interior of housing 26 is bevel gear &1, the said
bevel gear being arranged to rotate on rotation
of shaft 34. Mounted on shaft 21 for rotation
therewith interiorly of housing 26 is bevel gear
38, the teeth of bevel gear 38 being arranged to
mesh with the teeth of bevel gear 37. Gear 39
is mounted on the outer end 28 of shaft 27 for
rotation with said shaft, while gear 40 is mounted
on the outer end 31 of shaft 30 for rotation with

. said shaft, the teeth of gear 39 meshing with the

teeth of gear 40. Gears 3% and 49 are enclosed
by means of .closure cover {6 removably secured
to housing 26 by means of bolts i16’. Gears 39
and 49 are transposition gears of a ratio equal

-to the square root of the number of lines for

which the device might work. Gear 41 is mounted
within housing 25 on shaft 30 for rotation there-
with. -Gear 42 is mounted within housing 26 on
shaft 32 for rotation therewith. .Shaft 22 and

- shaft 34 are mechanically connected by means

of flexible shaft §6.

Numerals 181¢ and 188b form part of the speed
reducing mechanism indicated diagrammatically
in Fig. 2. This speed reducing mechanism is of

- conventional design-and may suitably be. con-

structed in the manner shown in detail in Fig. 6.
In Fig. 6 a plurality of gears numbered 10{ to
108, inclusive, are shown. Gears 101, 103, 105,
and H)'i are mounted on shaft 32 for free rotatlon
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om, said shaft while gears £02, {04, (06, and 108
are mounted for free rotation on: shaft 38. Gears
184 to. (08, inclusive, are identical in construc-
tton: and edeh includes: a. large geared wheel des-
ignatéd by its: respeetive numeral suffixed by the
letter @& and a small gear designated by its re-
spective numeral and suffixed by the. letter b.
These gears are so arranged on shafts 30 and: 32
that the teeth.of gear 44 mesh with the teeth of
gear (0la. The teeth of geéar I0ib mesh with
the teeth of gear {02q¢ while the teeth of gear
182b; mesh with the teeth of gear 183a. The
teeth. of gear 03b mesh with the. teeth of gear
t0%aq. while the teeth of gear {044 mesh with the
teeth of gear 105a. The teeth of gear 165b: mesh
with the teeth. of gear 106a while the teeth of
gear 106D mesh with the teeth of gear 81a. The
teeth of gear (0TH mesh with the teeth of gear
108a while the teeth of gear b08b mesh with the
teeth of gear-42. Since-gsars4f and 42 are affixed
to shafts 30 and 32, respectively, and sinee gears
£ot,. 103, 105, and 107 rotate freely on shaft 32
while: gears 102, {04, 168, and (0§ rotate freely
en shaft 30, shaft: 32 rotates at a greatly reduced
speed.as. compared to the rate:at. which: shaft 30
is.ratated.

Referring: again to Figs.. 1 to 5, mounted on
shait 32 for rotation therewith exteriorly of hous-
ing 20 is. worm gear 43. Mounted adjacent. worm

gear 43 on the. outer end 33 of shaft. 32 is. cam

actuating arm 44. “A worm. 45 is affixed to shaft
45¢ which is rotatably ‘mounted on bracket 48
which forms a part of cam actuating arm 44.
The threads of worm 4% mesh with the teeth of
worm gear 43. Cam actuating arm 44 is mounted
slidahly on shaft 32 and is adapted to be moved
arcuately on said shaft when worm 45 and shaft
45¢ are manually rotated by turning knob 435b.
Cam actuatmg arm 44 carries affixed thereto in-
dicating needle 47. Affixed to. the forward wall
48 of housing 46 is ring gear 48, the said ring
gear being arranged concentrically with respect
to shaft 32. Ring gear 49 carries a plurality of
teethr 50 on its outer periphery. A bleeder valve
assémbly A 'is mounted on the outer periphery of
ring-gear 49. '

Bleeder valve assembly A consists of a housing
51 defining gedr chamber 52 in which a gear 93
is rotatably mounted on bolt 54 which passes
through wall, 55 of the housing and carries nut
56' onx ‘the outer threaded end 57 thereof. The
teethh of gear $3 mesh with the teeth. 50 of ring
gear 48: Cam shaft 58 is rotatably mounted
within housing 51, the longitudinal axis of said
shaft being’ substantlally parallel to the longi-
tudinal axis of shaft 2. Arranged on one end
59 of shaft 58 exteriorly of housing 51 is cam
60, Cam 69 is free to move arcuately on shaft
58 in one direction while it rotates shaft 58 when
moved in the other direction. This may be ac-
complished by providing a shoulder 60’ on cam
60 and'a stop 58 on shaft 58. Spring T1 on shaft
58 is affixed at one end to housing 54 and at its
other end to cam 69. Spring 11 biases shoulder
607 against stop 8§8’. Cam.6l is mounted on the
other ‘end. 59’ of shaft 58 extenorly ‘of housmg
51. for rotation with, sald shaft Cam 60 is so
pos1t1oned ‘on shaft 58 that the eccentric: por-
tion. 60a. thereof lies in the path of the outer
end 62, of cam actuatlng arm 44. Cam6{ is posi-
tioned on ‘shaft 53 50 that the eccentric portion
6ila. thereof makes engaging contact with plunger
element 63 of bleeder: valve 64 Bleeder valve 64
is supported by housmg 5I, in ﬁxed relation: with
respect to cam. shaft 88 and, is. ﬂuldly connected
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by means of line 85 to a mechanism or meché-
nisms: which. controk the vertical position: of the
travelling blocks within the derriek..

Having described the various parts. of the em=-
bodiment shown. in: Figs. 1 to 6, inclusive, and
having deseribed. the relation. of ‘these parts to
each:other, the operation of this embodiment will
now be described. )

Rotation of shaft. il gnd consequently: gear to
is transmltte_d by means: of endless chiain 18 to
gear £1. Rotary motion of gear: 1T is transmitted
by means.of shatt. {5 to bevel.igear ZI: and through
bevel gear 2% and flexible shaft 66 to bevel gear
3T. Since bevel gear 37 meshes with bevel gear
38, rotation of bevel gear 37T is transmitted by
bevel gear 38 to shaft:271. Rotary motion ofi shaft
27 is transmitted by gears 39 and 40 to shaftc 34
and to:-gear 4k. The.speed reducing. mechanism
mounted: ox: shaft. 31 and om; shaft 32 reduces the
rate at which shaft 32 rotates as compared. {o
shaft. .. This reduced rotary motion: is:picked
up by gear 42 and: is transmitted thereby. to shaft
32, Since worm gear 43 is affixed to:. shaft. 32
and: is in engagement with worm 48, which: is
affixed to. cam actuating arm: 44, cam actuating
arm.4% must rotate. in. cooperation with shaft 32
It will be  understood;, of course, thai: the relative
radial position: of cam: actuating arm. 44 with re-~
spéet.to shaft. 32 may be altered from: time totime
by manually rotating worm 45. Inasmuch as .
needle 41 is affized: to: cami actuating ammn. 44, it
rotates with said arm adjacent. meter face: 67
which may be. scaled or marked as indicated in
Fig. 4. As.cam actuating arm: 44.moves.pastcam
88, the upper end 62 thereof engages with. eccern-
tric portion 88a of cam §8%: and moves shaft. 58
arcuately. Since cam 6i is-affixed to shaft:58; it
will also be moved arcuately andieccentric porbion
§1¢ will engage with plunger: element. §3 of valve
84, pushing plunger element 63 downwardly and
causing said valve to permit. air to: bleed from
conduit-65 through port.68.. The. bleeding -of air
from: conduit 65 actuates. the mechanism or
mechanisms which: control the vertical -height
of the travelling block within: the: derrick. =

The point at whieh: bleeder valve §4& may be
actuated will, of course, be determined by: the
radial- position occupied: oy bleeder: valye-assems~
bly A on ritig gear 45. Bleeder valve assembly
Amay. be:poesitioned. at any point onring. gear-49
desired by merely loosening nut 58 sufficiently-te
permit gear 53: to rotate-about:bolt 54 as an.axis.
With: nut. 56 so: loosened, bleeder valve assembly
A may. bemoved along. the:outen periphery: of ring
gear 49, gear 53 rotatmg about: bolt 54 as. the
assembly is so moved. When bleeder valve:gs-
sembly A.has:been moved to.the desired pointon
ring gear 49, it may be-afiixed therefo at:this;point
and further movement prevented by means of
tightening nut 56 on the:threaded.end. 5% of: Bolt
54. Tightening: of. nut. 58 forces.the:side surface
69: of gear 53 against an inner surface 70.0f houss
ing 5, the two surfaces developing sufficient fries
tion- to prevent rotation.of gear §3..

The worm 45 on cam actuating arm; 44 and
worm; gear 43 on: shaft. 32 are prov1ded for the
purpose: of making such- shght adJustments in
the, instrument as would be made: when new. lings
are strung or when events: mlght be shghtly re-
pos1t10ned

While in. the drawing only. one bleeder valve
assembly A has been shown, it W111 he understood
that one or more such assemblies may be -ems
ployed,. each. assembly indieating and/or -con-
trolling; one or:more.events in.the: vertical: trayel
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of .the travelling blocks within the derrick. For
example, it may be desirable to employ a second
bleeder valve assembly similar in construction to
bleeder valve assembly A so that travelling block
123 may be stopped automatically a predeter-
mined distance from the derrick floor 124 as the
travelling block moves downwardly within -the
derrick. 'This is accomplished by merely setting
the second bleeder valve assembly at the proper
point on the outer periphery of ring gear 48.

One specific mode of using the device of the
present invention to control the vertical height
of the travelling block within the derrick is illus-
trated diagrammatically in Fig. 8. In this figure
a conventional derrick 120 mounted on a suitable
platform {2{ is shown. Mounted in the top of
the derrick 120 is crown block 122 and suspended
from ecrown block 122 is a travelling block 123
carrying a string of pipe 124, travelling block 123
being suspended from crown block 22 by means
of wire line 125. Wire line 125 is wrapped on
draw works drum i2 equipped with brake shoe
{26, Draw works drum 12 is adapted to be ro-
tated in one direction for raising travelling block
123 by means of engine 127 and is adapted to be
rotated in the opposite direction for lowering
travelling block (23. Brake shoe 126 is adapted
t0 be engaged with and disengaged from brake
drum {2 by means of brake cylinder {28. Engine

121 is powered by means of steam furnished from -

steam boiler {29 through conduit 130. Brake
cylinder 127 causes brake shoe {26 to be engaged
with draw works drum {2 when compressed air
is -supplied thereto through line {31, the com-

pressed air being furnished by means of air com- -

pressor §32. A spring pressed valve 133 is posi-
tioned in line {31{. Valve 133 is so designed that
spring 134 will open said valve to permit air to
flow through conduit i21 to brake cylinder (28

when air is exhausted from the lower end (35 .

thereof. The supply of steam to engine 127 from
steam boiler 128 is controlled by throttling valve
136 and . closure valve {37 positioned in line {36.
Throttling valve {36 is so designed that spring
138 tends to close said valve to reduce the amount
of steam flowing through line 136 when air is
bled from portion (39 of said valve. Valve 187
is so designed that spring 149 tends to close said
valve to cut off the supply of steam through con-
duit £30 when air is allowed to bleed from por-
tion 141 of said valve. Portion 135 of valve 133
is fluidly connected with conduit 65 by means
of line 142, branch line {43, and branch line 144,
Portion 141 of closure valve {37 is fluidly con-
nected with conduit 65 by means of iine 142 and
branch line (45, Throttling valve 136 is fluidly
connected with conduit 65 by means of line (42
and branch line {46. An orifice 47 is positioned
in line 145 while orifice 148 is positioned in line
146 and orifice 149 is positioned in line 142 down-
‘stream of the point at which lines 145 and i48
join- line 142. Compressed air is supplied from
an outside source, not shown, to conduit 65
through line 156 which may be controlled by
valve {51.

‘Orifices 147, 148, and 149 are of such size that
air may bleed from throttling valve (38 before air
is bled from closure valve 137 and that air is
bled from both throttling valve 136 and closure
valve 137 before air is-bled from valve 133 in line
181, With this arrangement the actuation of
bleeder valve 64 permits air to. bleed first from
throttling valve (36, thereby reducing the amount
of steam supplied to engine 127 from steam boiler
129 through conduit §38. Next air bleeds from
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closure valve 137, thereby cutting off the supply
of steam from steam boiler 129 to engine 121.
Air next bleeds from valve {33, permitting com-~
pressed air to flow through conduit {31 into brake
cylinder 128, thereby actuating brake cylinder
128 to cause brake shoe 126 to engage with draw
works drum 12 to completely stop the rotation
of said drum. -

It will be apparent from the foregoing deserip-
tion with respect to Fig. 8 that actuation of
bleeder valve 64 initiates the aforementioned se-
quence of events. The particular point in the
vertical travel of travelling block (23 at which
bleeder valve §4 is actuated will depend upon the
position at which bleeder valve assembly A is set
on the outer periphery of ring gear 49. It may
be set, for example, to prevent the travelling
block 123 from striking crown block i22.

It will be apparent that various modifications
may be made in the device hereinbefore described
without departing from the scope of the present
invention. For example, Fig. 7 illustrates a
means for transmitting the rotary motion of
draw works drum shaft 11 to gear 39 which differs
from the means shown in Fig. 2. Referring to
Fig. 7, a shaft tia is mechanically connected with
draw works drum shaft Il so that shaft 1la ro-
tates in cooperation with draw works drum shaft
il.: A gear U1b is affixed to shaft {la for ro-
tation therewith, the teeth of gear 11b meshing
with the teeth of gear 39.

Having fully described and illustrated the de-
vice of the present invention, what I wish to
claim as new and useful and to secure by Letters
Patent is: .

1. A device arranged to control the position of
a load attached to one end of a line, the other end
of said line being spooled on a rotatable drum,
said load being movable by said drum and said
line from a first limit of travel to a second limit
of travel, comprising a shaft mounted for rotation
about its longitudinal axis: a speed reducing
mechanism connecting said drum and said shaft
for transmitting the rotary motion of said drum
to said shaft, said speed reducing mechanism
being arranged to rotate said shaft no more than
one revolution for rotary drum motion sufficient
to move said load from its first limit of travel to
its second limit of travel; a cam actuating arm
mounted on said shaft for rotation therewith; an
assembly radially spaced from said shaft, said as-
sembly carrying a bleeder valve having an inlet,
a conduit containing fluid under pressure fluidly
connected with said inlet, and an exhaust port for
bleeding fluid from said conduit when said bleeder
valve is actuated, said assembly carrying a ro-
tatable cam shaft having a first cam mounted on
said cam shaft for rotation therewith in a first
direction and for rotation thereon in a second di-
rection and a second cam affixed thereto, said first
cam being disposed in the path of said cam actu-
ating arm and said second cam being arranged to
actuate said bleeder valve when said first cam is
rotated in said first direction by said cam actuat-
ing arm; and a valve member in said conduit ar-
ranged to stop the rotation of said drum when
fluid is bled from said conduit by said bleeder
valve.- ' :

2. A device arranged to control the position of
a travelling block suspended from g line in 3 drill-
ing-derrick for vertical movement in the derrick
between the floor and crown thereof, the vertical
position of said travelling block being alterable by
rotation of the drum upon which said line is
spooled, -said drum being ‘rotatable by an engine
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for raising said travelling block, comprising, in
combination, a shaft mounted for rotation about
its longitudinal axis; a speed reducing mechanism
connecting said drum and said shaft for trans-
mitting the rotary motion of said drum to said
shaft, said speed reducing mechanism being ar-
ranged to rotate said shaft no more than one revo-
lution for rotary drum motion sufficient to move
the travelling block from the floor to the crown
of the derrick; a cam actuating arm mounted on
said shaft for rotation therewith; an assembly
radially spaced from said shaft, said assembly
-carrying a bleeder valve having an inlet, a
conduit containing fluid under pressure fluidly
connected with said inlet, and an exhaust port for
bleeding fluid from said conduit when said bleeder
valve is actuated, said assembly carrying a ro-
tatable cam shaft having a first cam mounted on
said cam shaft for rotation therewith in a first
direction and for rotation thereon in a second
direction and a second cam affixed thereto, said
first cam being disposed in the path of said cam
actuating arm and said second cam being ar-
ranged to actuate said bleeder valve when said
first cam is rotated in said first direction by said
cam actuating arm; a first valve member in fluid
communication with said conduit arranged to re-
duce the supply of energy to said engine when
fluid is bled from said conduit by said bleeder
valve; a second valve member in fluid communi-
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cation with said conduit arranged to cut off the
supply of energy to said engine when said fluid is
bled from said conduit by said bleeder valve, said
second valve member being arranged to be actu-
ated subsequent to the actuation of said first valve
member; a third valve member in fluid communi-
cation with said conduit arranged to stop rota-
tion of said drum when fluid is bled from said con~
duit by said bleeder valve, said third valve mem-
ber being arranged to be actuated subsequent to
the actuation of said second valve member.

3. A device in accordance with claim 1 in which
an indicating needle is mounted on said actuating
arm and a face is mounted adjacent thereto.

4. A device in accordance with claim 2 in which
an indicating needle is mounted on said cam actu-
ating arm and a face is mounted adjacent thereto.

ROBERT R. CROOKSTON.
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