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DRILL PPE MONITORNG SYSTEMS 

BACKGROUND OF THE INVENTION 
This invention pertains to methods and apparatus for 

monitoring and deriving indications of the speed at 
which a pipe string travels while such pipe string is low 
ered into or pulled out of a well bore during a well dril 
ling operation. 

In a rotary well drilling operation, a drilling bit at the 
end of a drill string or pipe is rotated to cut into the 
earth formations. The drill string or string of pipe is 
made up of pipe joints, usually about 30 feet in length, 
which are coupled to one another by threaded tool 
joints. As the well is drilled, additional pipe joints are 
added to the string of pipe. 
From time to time during A rotary drilling operation, 

the drill string or pipe is removed, for example, to 
change the bit or to perform another operation, such as 
obtaining a log of the formations. Thereafter, the pipe 
is returned to continue drilling or to run a string of cas 
ing into the hole. The process of removing and reinsert 
ing a string of pipe is called "tripping'. 

In removing or re-inserting a pipe string, the pipe 
joints are successively un-coupled or coupled as the 
case may be and the sections of pipe or joint sections 
are stacked in the drilling rig. Usually, pipe joints are 
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When the pipe is removed from the borehole, the 

above described procedure is reversed in that the pipe 
joints are racked in the derrick as double or triple 
stands as they are successively uncoupled from the 
string of pipe. During the pipe removal operation, the 
motion of the pipe is first an acceleration to a constant 
speed and then deceleration to a stop condition. While 
coming out of the borehole, if the string of pipe is 
pulled too fast while being removed, a condition known 
as 'swabbing' and other undesirable hydraulic effects 
can occur. Swabbing is a condition involving a reduc 
tion in the total hydraulic pressure in the hole to a less 
than normal pressure for the hydrostatic pressure of the 
static drilling fluid column in the well bore. An exces 
sive reduction in hydraulic pressure can cause the well 
to “kick,' that is, formation fluids under their in-situ 
pressures may enter into the drilling fluid and into the 
well bore. This action could cause a "blow out.' In soft 
formations, collapse of the borehole walls can also 
occur because of swabbing effects. 
Swab and surge pressures can be minimized by re 

ducing the viscosity charateristics of the drilling fluid, 
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interconnected lengths of two or three pipe joint sec 
tions, sometimes referred to a "doubles' and "Thrib 
bles' or "pipe stands' when they are vertically stacked 
in the drilling rig. In this relationship, the pipe joints 
also are said to be "racked' in the derrick. 
The drilling rig has a device called a rotary table 

which is used to rotate the drilling string. In the rotary 
table on the derrick floor of the rig are releasable slips 
which are used to releaseably support the pipe string in 
the borehole during the tripping operation. For exam 
ple, while going in with a pipe string, the slips serve to 
hold the upper end of the pipe string in the rotary table 
and prevent the pipe string from dropping into the well. 
A vertically movable traveling block in the rig derrick 
is used to bring a double or thribble pipe length or 
stand into a position where such a stand can be thead 
edly coupled to the upper end of the pipe supported in 
the rotary table. Upon interconnection of a pipe stand 
to the pipe string, the slips are released and the travel 
ing block supports and lowers the string of pipe into the 
well bore until the upper end is just above the slips, 
whereupon the slips in the rotary table are re-engaged 
with the pipe string. This operation is continued until 
the bit at the lower end of the pipe string is in drilling 
position. From the time that the pipe string begins its 
motion from a stop or rest position, it first accelerates 
to a “running-in' speed which is essentially a constant 
speed, and then it decelerates to a stopped condition. 

Typically, in well drilling operations a drilling fluid 
(commonly called "mud") is used where the functions 
and properties of the drilling fluid are intended to pro 
mote a safe and speedy drilling and completion of the 
well. While the pipe string is being moved into the bore 
hole or from a bore hole, hydraulic effects or pressure 
surges relative to the borehole are created which can 
damage the subsequent productivity of hydrocarbon 
bearing formations. Excessive surge pressure can also 
lead to loss of drilling fluid through pressure induced 
fractures of the formation which can cause sticking of 
the drill pipe, excessive loss of mud and other compli 
cations. 
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providing adequate borehole to pipe clearances, and 
minimizing flow constrictions in the pipe string. These 
factors are considered and taken into account when 
planning the drilling operations for a well. While a 
round trip of the pipe string is being made, however, 
these pressures can only be controlled by driller in con 
trol of the pipe speed. Commonly, a listing or schedule 
with optimum velocities in terms of information such as 
"pull 10 stands at 85 seconds per stand' etc. is avail 
able for use by the driller. This schedule can be com 
puted by hand or by a computer. The driller will then 
attempt to pull or run the pipe string at a uniform ve 
locity by noting the total time required for moving one 
stand or a joint of pipe over a given distance. However, 
the driller cannot give undivided attention to the pipe 
speed requirements because he must be attentive to the 
actions of his other crew members in the synchronized 
operation of moving a pipe string as well as the other 
equipment under his control. 
The schedule, however, cannot always take into con 

sideration miscellaneous factors, which sometime af 
fect velocity, such as the amount of drag on the moving 
pipe, the position of the hoisting equipment and the be 
havior of the machinery. Moreover, even if the opera 
tion follows the schedule and average speed is within 
the prescribed limits, it is possible for the instantaneous 
speeds to be excessive and cause damage. 

If the driller simply pulls or runs the pipe very slowly, 
the hydraulic pressures can be controlled but this is un 
desirable since it is costly in terms of rig time consumed 
and furthermore, excessive time periods without mud 
circulation (as when tripping) may lead to various well 
difficulties. It should be noted that an optimum velocity 
varies as a function of the amount of moving pipe in the 
hole, generally, but not necessarily, decreasing with in 
creasing lengths of moving pipe. 

it should be appreciated from the foregoing that trip 
ping the pipe is a synchronized operation of the drilling 
crew to move the pipe into or out of the borehole in as 
short a time as possible, not only to reduce costs but 
also to reduce the risks involved in not having the pipe 
in the hole where mud control can be maintained. As 
noted heretofore, the technology to date for the driller 
to determine proper run-in or run-out speeds of a string 
of pipe involves only rudimentary execution proce 
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dures based on the elapsed time for moving a section 
of pipe. A stop watch is sometimes used as the determi 
nant for the velocity, and it will be appreciated that this 
can only establish average values for velocities. This 
technique has the very obvious disadvantage that ex 
cessive velocities may occur even though the average 
velocity is kept within limits and the impreciseness of 
the operation can unknowingly cause well damage. 

SUMMARY OF THE PRESENT INVENTION 

By means of the present invention a preselected or 
desired velocity range for moving the pipe can be es 
tablished and the instantaneous pipe speed monitored 
relative to the velocity range so that the driller can opti 
mize the speed of the operation while eliminating or 
minimizing the risks of excessive speeds. This is accom 
plished by apparatus which includes means for deriving 
an indication of the instantaneous speed or velocity of 
the pipe in terms of an electrical signal and means for 
comparing the electrical signal relative to preset signal 
values for providing an output indication whenever ve 
locity limits are exceeded. The system is further pro 
vided with means for selectively limiting effective oper 
ation of the system to movement of the pipe in one di 
rection, and means for dropping out the alarm indica 
tor upon stopping of the pipe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be more easily under 
stood and will become more apparent from the follow 
ing description when taken in conjunction with the 
drawings, in which: 
FIG. 1 is a schematic illustration of a drilling system 

for drilling a well bore, 
FIG. 2 is an electrical schematic diagram of the sys 

tem embodying the present invention, 
FIG. 3 is a partial view in cross-section of a drum for 

a drilling line on a draw works, and 
FIG. 4 is a schematic illustration of another type of 

drilling system control. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

The tripping of a pipe string relative to a well bore 
should be accomplished in the shortest possible time 
without causing damage to the well or creating hazard 
ous conditions. With the known parameters of the well, 
safe maximum velocity values for moving the pipe can 
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be defined. Minimum velocities, of course, do not of 50 
themselves create problems, but in the tripping of the 
well a certain rhythmical operation is developed be 
tween the various operators. The judgement of the 
hoist operator who controls speed of the pipe string is 
assisted if both the upper and lower velocity limits are 
defined so that he can maintain an established or de 
fined rhythmical time operation relative to movement 
of the pipe. 

Referring now to FIG. 1, there is shown a well that 
traverses earth formations 10. The well is illustrated as 
having surface casing 11 for the first few hundred feet 
and a protective liner 12 set in place in the next, lower 
section. The drilling of the well is accomplished by 
means of a conventional rotary bit 13 attached to a dril 
ling string 14. The drill string 14 extends to the earth's 
surface where it passes through conventional well head 
equipment 15 that includes blowout preventers and 
other well-known equipment. The drill string 14 is ro 
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4 
tated by means of a rotary table 16 in a rig derrick 17. 
On the derrick 17 one threbble section of pipe 18 is il 
lustrated for purposes of explanation. When the pipe 
string 14 is being pulled from the well bore, slips 19 on 
the rotary table suspend and support the pipe string in 
the borehole while the pipe section 18, which is uncou 
pled from the string, is placed in the pipe rack. In mak 
ing a trip, elevators 20 are used for latching onto or 
gripping the pipe string. The elevators 20 are attached 
to a traveling block 21 which is coupled by a drilling 
line 22 to a drawworks 23. The drilling line 22 is sus 
pended in the center of the rig near the apex by a crown 
block 24. 
The operation for removing a string of pipe from a 

wellbore starts by the driller releasing the drawworks 
23 and lowering the elevators 20 to the derrick floor 
17. There the crew (sometimes called roughnecks) 
latch the elevators 20 to the protruding stand of the 
string of pipe. The driller opens the throttle on the 
draw works 23, releases the drawworks brakes, and the 
drill pipe is on its way up. The driller stops the upward 
movement of the traveling block 21 when the elevators 
20 carry the pipe up to a derrickman positioned above 
the drilling rig floor and a joint connection is above the 
table 16. The slips 19 are then set by the crew on the 
derrick floor and the crew uses tongs to uncouple a 
pipe section. Upon disconnection of the pipe section, 
the bottom of the disconnected stand of pipe is placed 
on the rig floor while the derrickman swings the top of 
the stand of pipe into the derrick pipe rack. As soon as 
the derrickman has control of the upper end of the pipe 
stand, the elevators 20 are released from the pipe string 
so that the traveling block 21 and elevators 20 can be 
lowered at full speed to the rig floor. This operation is 
repeated until all of the pipe string is removed from the 
well bore. 
For returning the pipe to the well bore, the foregoing 

described operations are simply reversed. This is, the 
elevators 20 pick up the upper end of a stand of pipe 
which is racked in the rig, and the crew couples the 
stand of pipe to the pipe string supported by the slips 
19. The slips 19 are then released and the pipe string 
lowered into the borehole. When the upper end of the 
pipe string is just above the rotary table, the slips 19 are 
again set. The elevators 20 are next released and the 
traveling block raised to pick up the upper end of an 
other stand of pipe and the operation is repeated. 

Referring now to FIG. 2, there is a schematic illustra 
tion of a system which includes a sensor 30 for detect 
ing speed from a drawworks and producing electrical 
signals as a function of the speed. The sensor 30 illus 
trated involves a tooth gear 31 which can have magnet 
ically susceptible teeth and a pick-up coil 32. The gear 
31 can be coupled to the drilling line drum so that the 
electrical pulse output of pick-up coil 32, as a function 
of time, is indicative of the speed. The pulse signal Sa 
is supplied to an electrical tachometer 34 which in 
cludes a converter 33. The converter 33 converts the 
pulse signal Sa to a direct current voltage signal Si 
where the level of the signal is a function of the electri 
cal pulse input rate. An alternate embodiment would 
provide D.C. voltage signal, from a D.C. generator in 
lieu of pulse device 30 and pulse converter 33. The 
voltage signal S1 provides one input to a computation 
circuit 61. The circuit 61 also receives a reference 
input voltage signal S. from a voltage source (not 
shown). The signal S. provides a preset or preselected 
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electrical signal representative of a desired speed. The 
computation circuit 61 subtracts the voltage value of 
the signal S1 from the voltage value for the signal S and 
divides by the voltage value for the signal S. The com 
putation produces an output signal So which is a per 
centage function of the velocity deviation. This output 
signal So is supplied to an indicating meter 62; thus an 
indication of how much the velocity deviation is in 
terms of percentage is defined by meter 61. The voltage 
signals S1 and S are also supplied directly to pens in a 
recorder 60 for a direct recording of their independent 
values. 
The percentage deviation output signal S from the 

computation circuit 61 also is supplied via the compar 
ator circuits 6a and 61b to the solenoid coils 35 and 
37 of the alarm relays 36 and 38. The high and low per 
centage deviations at which the alarm relays 36 and 38 
are energized are individually selectable and adjustable 
by potentiometer means 62a and 62b. If the detected 
speed is excessive and the corresponding S signal ex 
ceeds the S2 signal by the preselected percentage, the 
relay switch 36 is energized. If the detected speed is too 
slow and the corresponding S1 signal is less than the S. 
signal by the second preselected percentage, the relay 
switch 38 is energized. 
The system for indicating the occurrence of excessive 

speed includes a first horn and light indicator set where 
the horn 39 and light 40 are electrically coupled in a 
parallel relationship. An input for the horn 39 and light 
40 is coupled to the normally open contact 41 of the 
relay switch 36. Thus, when the solenoid coil 35 of the 
relay is actuated, the relay 36 is operated and electrical 
power at a movable contact 42 can be applied to the 
horn 39 and light 40 and result in an indication of the 
occurrence of excessive speed. 
A second horn and light indicator set includes a horn 

43 and light 44 electrically coupled in a parallel rela 
tionship. One input for the horn 43 and the light 44 is 
coupled to the normally open contact 45 of the relay 
switch 38. Thus, when the solenoid coil 37 and the 
relay switch 38 operate, electrical power at a movable 
contact 46 can be applied to the horn and light set for 
an indication of too-slow speed. 
The relay system includes the relay switch 38 which 

has its movable contact 46 normally closed with a 
contact 47 coupled to a light means 48 which is 
grounded. Illumination of the light means 48 is indica 
tive of normal operation within the speed limits. The 
movable contact 46 of the relay switch 38 is coupled to 
a stationary contact 49 of the relay switch 36 so that if 
the velocity is not too great, the movable contact 42 
normally closes with the stationary contact 49. The 
movable contact 42 of the relay switch 36 is coupled to 
a stationary contact 50 of a pressure responsive switch 
51. The pressure responsive switch 51 normally closes 
a movable contact 52 with the stationary contact 50 
when the drill line carries the pipe load and normally 
opens the contacts 50 and 52 when the traveling block 
is free of the load. The movable contact 52 is, in turn, 
coupled to a movable contact 53 of a voltage sensitive 
relay 54. The stationary contact 55 of the voltage sensi 
tive relay is coupled via an on-off switch 56 to a source 
of direct current 57. 
The electrical output of the converter 33 is coupled 

to the solenoid coil 58 of the voltage sensitive relay 54 
so that when the speed decreases to a low value, the 
corresponding voltage signal S is insufficient to keep 
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6 
the relay actuated and the relay switch will open. The 
output of the converter 33 is also coupled via a switch 
contact set 59 to the drive system (X) of the recorder 
60. Thus, when the pressure switch 51 is operated, the 
recorder drive is actuated and the strip or other chart 
in the recorder is moved as a function of time. Also in 
cluded in the pressure responsive switch 51 are a set of 
contacts 62a which, when closed, provide electrical 
continuity between the computation circuit 61 and the 
meter 62. Thus, meter 62 is operated only when the 
pressure switch 51 is operated. 

In the operation of the foregoing system, the on-off 
switch 56 is first operated. The drawworks 23 will pro 
duce a signal to the converter 33 for either direction of 
movement and when the speed produces the electrical 
signal, the voltage sensitive relay 54 is actuated. If the 
pipe is attached to the line, i.e., there is a load on the 
drilling line, then the pressure switch 51 will condition 
the indicator circuits for operation. If there is no load 
and the empty blocks are traveling between locations, 
the switch 51 will prevent the indicators from operat 
1ng. 
Assuming a pipe load which is being transported by 

the traveling block so that switches 54 and 5 are actu 
lated, then power is normally applied from the source 
57 through switch 36 and 38 to the indicator light 48. 
Operation of the light 48 is indicative of a normal oper 
ation. 
The speed signal S from the converter 33 is applied 

to the recorder 60 and to the computation circuit 61. 
The computation circuit 61 is supplied with a reference 
signal S, which is representative of the desired speed. 
The alarm comparator circuits 61a and 61b are preset 
to any desired low or high deviation from the desired 
speed and whenever the preset values are transgressed 
either the solenoid coil 35 or the solenoid coil 37 re 
ceives a control signal. If solenoid coil 35 is energized 
because the velocity signal S is too low then power 
from source 57 is applied via the relay switch 36 to the 
horn 39 and the light 40. On the other hand, if the sole 
noid coil 37 is energized, then switch 38 applies electri 
cal power from the power source 57 via the switch 38 
to the horn 43 and light 44. 

It will be readily apparent that while the traveling 
block is decelerating to a stopped position, this will 
usually cause the meter to traverse the low velocity 
limit. To eliminate the nuisance of receiving the physio 
logical indications each time that this event occurs, the 
switch relay 53 is set for a drop out value to disconnect 
the light and horn sets whenever the signal reaches a 
predetermined lower value. This value will correspond 
to a slower average speed used when actually handling 
the pipe. 
The foregoing described system is, of course, suscep 

tible to modifications. The tachometer 34, comprised 
of converter 33, computation circuit 61, and the alarm 
comparator circuit 61a and 61b, as described in manu 
factured and distributed commercially. A differential 
tachometer which is referred to as dynalco DT series 
can be used and will accept pulse-type inputs. The pres 
sure switch 51 can be applied and used on the drill line, 
the weight indicator or other suitable and appropriate 
locations. The signal S can be supplied by a computer 
or by a manually adjustable device. The recorder 60 
may be continuously driven on a straight time base. On 
the footage basis, as illustrated, a variable speed motor 
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in the recorder would be powered by the speed or ve 
locity voltage signal. 

In FIG. 3, which is a partial illustration of a drilling 
line drum of the draw works 23, there is disposed along 
a flange 26 of the drum a roller 27 which is attached to 
a transducer device 28. The rotational motion of the 
flange 26 through a friction drive rotates the roller 27 
and, in turn, transducer 28 produces an electrical out 
put signal as a function of the rotation of roller 27. The 
rotation of roller 27 and the output signal of transducer 
28 is a function of velocity of the drilling line which is 
a function of the speed of the pipe. Transducer 28 may 
be constructed and adapted to provide a direct current 
signal where the polarity is dependent upon the direc 
tion of rotation of roller 27, in which case a double 
pole, double throw polarity reversing switch 128 is nec 
essary to provide a positive input voltage S. However, 
switch 128 is not required if transducer 28 provides a 
non-direction-dependent voltage signal, such as a pulse 
type signal. The magnitude of the signal from trans 
ducer 28, which varies as a function of speed, is af 
fected by the location of the wheel 27 relative to the 
axis of the drum, the size of wheel 27 and a number of 
other factors. All of these factors can be electrically 
compensated so that a signal proportional to the speed 
or velocity of the drilling line can be obtained. Thus, an 
analog signal can be derived directly from this type of 
pick-up or sensor. 
Referring now to FIG. 4, a system is illustrated for au 

tomatic control. In this system, the speed of the pipe 
travel is also proportioned from the drawworks 23 
which provides a drive of a sensor 65. The sensor 65 is 
a transducer which provides electrical output signals Si 
calibrated in terms of instantaneous pipe speed. The 
drawworks 23 is powered by an engine means 69 which 
can be speeded up or slowed down to regulate the pipe 
speed by means of a throttle control. The throttle con 
trol is regulatable and controlled proportionately to an 
input electrical signal S. An electrical controller 
means 66 is provided which is arranged to compare 
input electrical signals S1 to a preselected reference sig 
nal value S and provide a compensating control signal 
S whenever S and S. differ by a predetermined value. 
The reference electrical signal S can be generated by 

a computer means 68 which is suitably programmed to 
calculate the optimum speed and provide a corre 
sponding electrical signal S. As a further control mea 
sure, a flow meter 67 can be coupled into the mud re 
turn line to provide an electrical signal Q which is rep 
resentative of the flow rate. The Q signal would be used 
to decrease the S signal value in the event the bit be 
comes clogged with materials in the borehole or should 
excessive mud line pressures occur for any other rea 
son. Of course, a decrease S2 signal will decrease the 
speed of the pipe movement. 
The foregoing description of the system which in 

volves control of the throttle principally achieves the 
control of speed while coming out of the hole with the 
pipe string. While going in the hole, the control signal 
S. would be applied to the drawworks brake control 
systems. 
While particular embodiments of the present inven 

tion have been shown and described, it is apparent that 
changes and modifications may be made without de 
parting from this invention in its broader aspects; and, 
therefore, the aim in the appended claims is to cover all 
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8 
such changes and modifications as fall within the true 
spirit and scope of this invention. 
What is claimed is: 
1. A method for monitoring the speed of pipe relative 

to a well bore comprising the steps of: 
producing a first electrical signal as a function of the 

actual speed of the pipe as it moves relative to a 
well bore, 

producing a second electrical signal as a function of 
a desired speed value, 

comparing said first and second electrical signals and 
producing at least one electrical output signal as a 
function of the pre-established difference between 
said first and second electrical signals, and 

applying said one output signal to an alarm means. 
2. The method of claim 1 and wherein said first elec 

trical signal is produced for only one direction of the 
pipe. 

3. Alarm means for a drilling system for providing an 
indication whenever predetermined linear speed values 
for travel of a pipe string relative to a borehole are ex 
ceeded by the actual speed of pipe being moved rela 
tive to a borehole where the drilling system includes 
means for moving a pipe string linearly relative to a 
borehole, and means for producing electrical input 
signals representative of actual linear speed of a 
pipe being moved relative to a borehole, 

said alarm means including selectively operable pre 
set means for establishing an electrical preset con 
dition which is representative of a linear speed 
limit, 

means for receiving and correlating said electrical 
input signals to said preset means where such input 
signals are representative of actual linear speed of 
a pipe being moved relative to a borehole, said cor 
relating means being constructed and arranged for 
providing output signals whenever such an input 
signal reaches said electrical preset condition, and 

means for receiving said output signals and for pro 
ducing a physiological indication in response 
thereto. 

4. The apparatus of claim 3 wherein said preset 
means and said correlating means include current com 
parison means which are adapted for receiving a refer 
ence electrical current signal representative of a de 
sired predetermined speed limit and for receiving elec 
trical input signals as electrical currents for comparison 
of a reference signal to such input signals, said current 
comparison means being constructed and arranged for 
response to such reference signal and such input signals 
for producing first output electrical signals whenever a 
deviation of the electrical current of such input signals 
from the electrical current of such reference signal ex 
ceeds a predetermined current value and for producing 
second output electrical signals whenever a deviation 
of the electrical current of such input signals from the 
electrical current of such reference signal is below a 
predetermined current value. 

5. The alarm means of claim 4 and further including 
means for receiving such reference signal and said 
input signals for determining the percentage of devia 
tion of the actual speed of a pipe being moved relative 
to a borehole to the preset electrical condition. 

6. The apparatus of claim 4 and further including 
means for selectively enabling said alarm means, said 
enabling means being connectable to a drilling system 
and to said alarm indication means and including 

s s 
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means for response to movement of pipe in a given di 
rection relative to a borehole for operating said selec 
tively enabling means. 

7. In an alarm system for use with a drilling system 
and for monitoring the speed of a pipe string while it is 5 
being run into or out of a well bore, means for moving 
a pipe string linearly relative to a borehole, and means 
for producing electrical input signals representative of 
actual linear speed of a pipe being moved relative to a 
borehole, 
comparison means for receiving electrical input sig 

nals which are proportional to an instantaneous 
speed of a pipe string during movement through a 
borehole and for receiving a preset electrical signal 
proportional to a predetermined speed of pipe 
movement, said comparison means being con 
structed and arranged for comparing such electri 
cal signals to such present electrical signal for pro 
viding output electrical signals whenever such 
input signals deviate relative to such preset electri 
cal signal in excess of a predetermined value, 

alarm means for producing alarm indications, and 
means coupled to said alarm means and said compar 

ison means and responsive to the occurrence of 
such output signals for actuating said alarm means. 25 

8. The alarm system of claim 7 wherein said compari 
son means is constructed and arranged for producing 
output signals which are representative of a difference 
between an input signal and a preset signal value, and 
said alarm system further includes means for dividing 
such output signals by the value of an input signal to de 
termine a percentage of deviation. 

9. The alarm system of claim 7 wherein said compari 
son means is constructed and arranged for producing 
said output signals as first output signals for pipe move 
ment at speed values at a predetermined deviation 
greater than said preset signal and as second output sig 
nals for pipe movement at speed values at a predeter 
mined deviation less than said preset signal, 

said alarm means including first and second separate 
alarm indicators responsive to output signals for 
providing an alarm indication, 

said first and second alarm indicators respectively 
being coupled to said comparison means and re 
spectively operative in response to said first and 
second output signals. 

10. The alarm system of claim 9 and further including 
visual indicator means, and means responsive to said 
first output signals for selectively supplying an actuat 
ing signal to said indicator means whenever said input 
signals are within the limits of said predetermined devi 
ations, said supplying means being responsive to said 
first output signals for disconnecting said actuating sig 
mals from said first indicator means and for applying 
said actuating signals to said first alarm means and re 
sponsive to said second output signals for disconnect 
ing said actuating signals from said second indicator 
means and for applying said actuating signals to said 
second alarm means. 

11. The alarm system of claim 10 and further includ 
ing means constructed and arranged for response to di 
rection of travel of the pipe relative to a borehole for 
actuating said supplying means only for one direction 
of travel. 

12. A system for use with a drilling system in moni 
toring the speed of a pipe string while it is being run 
into or out of a well bore, comprising: 
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transducer means constructed and arranged for 

translating the linear speed of a pipe string being 
moved by traveling block means into a direct cur. 
rent electrical input signal representative of such 
speed, 

traveling block means for moving a pipe means lin 
early with respect to a borehole, 

comparison means coupled to said transducer means 
for receiving the input signals from said transducer 
means for comparing such signals to a preset elec 
trical signal value in said comparison means for 
providing first output signals whenever such input 
signals are below said preset signal value by a pre 
determined magnitude or second output signals 
whenever such input signals are above said preset 
signal by a predetermined magnitude, 

first and second alarm indicator means coupled to 
said comparison means for receiving respectively 
such first and second output signals and for pro 
ducing an indication in response to an output sig 
nal. 

13. Apparatus for use in a drilling system where a 
string of pipe is moved into or out of a borehole, said 
apparatus including means for producing input electri 
cal signals as a function of the actual linear speed of a 
string of pipe moved relative to a borehole, 
means for moving a string of pipe linearly relative to 
a borehole, 

alarm means coupled to said input electrical signal 
means for providing an indication whenever a 
string of pipe is moved relative to a borehole with 
an actual linear speed which exceeds a predeter 
mined linear speed limit value, 

said alarm means including preset means for selec 
tively establishing a predetermined linear speed 
limit value by selective adjustment of an electrical 
parameter in said alarm means, 

means for correlating input electrical signals from 
said input electrical signal means to such electrical 
parameter in said alarm means and for providing 
output electrical signals whenever such input elec 
trical signals and such preset electrical parameter 
in said preset means reach a predetermined corre 
lation, and 

means coupled to said correlating means for receiv 
ing said output signals and for producing a physio 
logical indication in response thereto. 

14. A system for use in a drilling system for monitor 
50 ing the speed of a pipe string while it is being run into 

or out of a well bore, comprising: 
transducer means constructed and arranged for 

translating the linear speed of a pipe string being 
moved by traveling block means into direct current 
electrical input signals representative of such 
speed, 

traveling block means for moving a string of pipe rel 
ative to a borehole, 

electrical comparison means for receiving input sig 
nals from said transducer means and for comparing 
such signals to a preset electrical signal value and 
for providing first output signals whenever said 
input signals are less than said preset signal by a 
predetermined magnitude and for providing sec 
ond output signals whenever said input signals are 
greater than said preset signal by a predetermined 
magnitude, 
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first and second alarm means respectively for pro- termined magnitude, and 
ducing alarm signals, said supplying means being actuatable by said first 

indicator means for providing indications of proper output signal for supplying an actuating signal to 
operation, said first alarm means and being actuatable by said 

means coupled to said comparison means for supply- 5 Second output signal for supplying an actuating sig 
ing an actuating signal to said indicator means nal to said second alarm means. 
whenever said input signal is less than said prede- ck :k :k :k :k 
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