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ABSTRACT: Power drill pipe and drill collar spider apparatus 
in which drill pipe slip elements and drill collar slip elements 
are selectively connectable to an actuator ring, the actuator 
ring being movable between positions at which either the drill 
pipe slip elements or the drill collar slip elements are disposed 
in the slip bowl or are retracted from the slip bowl, while the 
other of the slip elements are latched in retracted positions. 
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BACKGROUND OF Tl-llE iN‘VENTlON 

in the running of drill strings into and removal of drill strings 
from well bores, the drill string is supported in a spider device, 
while stands of drill collar or drill pipe are made up in or 
broken‘ out of the drill string. Drill collars are relatively large 
and massive tubular bodies as compared with the drill pipe, 
and it is the general practice to provide di?’erent slips for sup 
porting the drill collars in the spider body than the slips which 
are employed to support the drill pipe in the spider body. Such 
practice leads to problems respecting the variety and utiliza 
tion of equipment on a drilling ring, especially if the rig is on 
an offshore platform or ?oating vessel employed to drill un 
derwater wells. 
The advent of special drill collars which avoid the use of the 

usual drill collar clamps enabled the use of slips on the drill 
collars, but, heretofore, the use of such drill collar slips has 
required either the maintenance of a special spider or the sub 
stitution of the drill collar slip for the drill pipe slip of the 
spider assembly. ' 

Furthermore, the tendency of drill strings to lean to one side 
of the center of the well has posed problems respecting the ef 
fective engagement of the usual hinged slips with the pipe or 
collar, when the pipe or collar is off center. Such hinged slips 
comprise a pair of slip elements, hingedly connected to the 
sides of a center section, the hinged elements being adapted to 
swing about the pipe, but if the pipe is leaning in the wrong 
direction, effective closure of the slip assembly about the pipe 
has been difficult. 

SUMMARY OF THE lNVENTION 

The present invention provides a power operated combined 
drill pipe and drill collar spider which avoids the above 
problems. 
More particularly, the present invention provides a com 

bined drill pipe and drill collar spider apparatus, including 
both drill pipe and drill collar slip elements which are selec 
tively connectable to an actuator ring for movement between 
operative and inoperative positions. The unused slips in such 
apparatus are releasably latched in an inoperative position. 

in addition, the slip elements are separately supported and 
angularly spaced about the slip bowl of the spider, so that the 
slips independently engage the drill pipe or drill collar at angu 
larly spaced locations and, thereby, tend to center the pipe or 
collar with respect to the slip bowl, even though the pipe or 
collar may tend to be oh’ center with respect to the well. in ac 
complishing this centering action, the slip elements are power 
actuated to the pipe or collar engaging position. 

This invention possesses many other advantages, and has 
other purposes which may be made more clearly apparent 
from a consideration of a form in which it may be embodied. 
This form is shown in the drawings accompanying and forming 
part of the present speci?cation. it will now be described in 
detail, for the purpose of illustrating the general principles of 
the invention; but it is to be understood that such detailed 
description is not to be taken in a limiting sense, since the 
scope of the invention is best de?ned by the appended claims. 

BRllEF DESCRlPTlON OF THE DRAWlNGS 

FiO. i is a top plan view of a combined drill pipe and drill 
collar spider embodying the invention; 

lFlG. 2 is an enlarged view with the upper housing removed; 
F'lO. El is a vertical section as taken on the line 3-3 of HQ. 2; 
HO. 4 is a vertical section as taken on the line M of FIG. 2; 
HO. 5 is a fragmentary vertical section as taken on the line 

5—5 of lFlG. 2; 
HO. 6 is a vertical section as taken on the line 6-6 of HO. 5; 
MG. 7 is a fragmentary vertical section as taken on the line 

‘7-7 of Fit}. 5; 
Fit}. l? is a detailed view, partly in section and partly in 

elevation, of a typical latch for holding a slip in a retracted 
position as taken on the line M of PEG. 3; 
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lFiG. 9 is a vertical section as taken on line 9-9 of HO. 8; 
and 
HG. ill is a vertical section corresponding to H6. 3, but 

showing a drill pipe slip engaged with a length of drill pipe. 

DESCRli’TlON OF THE PREFERRED EMBODIMENT 

As seen in the drawings, the spider assembly generally 
denoted at S is adapted to be placed upon a master bushing ll 
of the usual well drilling rotary table, not shown, which is 
adapted to drive the well-drilling string during the drilling 
operations. This drill string is comprised of a number of rela 
tively large diameter and heavy drill collars which are located 
just above the drill bit. The drill collars are made up in the drill 
string from a number of sections which are threadedly inter 
connected together. The drill string, from the drill collars to 
the top of the well, is-comprised of relatively small diameter 
and lighter weight drill pipe which is made up of joints or sec 
tions which are threadedly interconnected. 

Periodically, it becomes necessary to effect a round trip of 
the drill string, for example, so as to replace the drill bit. The 
spider assembly of the invention is adapted to support the drill 
string in the well bore while successive joints or sections are 
being removed from the drill string during pulling of the drill 
‘string or while successive joints or sections are being added to 
the drill string while running the drill string. 

l-leretofore, it has been the practice to employ drill pipe 
slips to support the drill string as joints or sections of the drill 
pipe are being made up or removed from the drill string, and 
special separate support means have been employed in con 
junction with the drill collars. The use of the separate means 
to'support the drill collars has required that the drill pipe slips 
be removed from the rotary table while the drill collars are 
being run. 

in accordance with the present invention, the spider as 
sembly S includes a suitable number of circumferentially 
spaced drill pipe slips PS which are adapted to be engaged in 
the tapered bore 2 of a slip bowl 3 and to engage the drill pipe 
P whichextends vertically through the bowl 3 to support the 
drill string in the well bore as lengths of pipe are being 
removed from or added to the drill string. ln addition, the 
spider S includes a number of circumferentially spaced drill 
collar slips CS which are also adapted to be engaged in the 
tapered bore 2 of the slip bowl 3 to support the drill collar 
string in the well bore lengths of drill collars are being added 
to or removed from the drill string. 
Each of the drill pipe slips PS comprises a vertically 

disposed wedgelike body having an external tapered surface 4 
adapted to engage with the tapered surface 2 of the slip bowl 
and a lower tapered surface 5 adapted to engage with the 
reduced, lower tapered surface 6 provided in the slip bowl 3. 
in the pipe engaging or front face 7 of the pipe slips PS, they 
are provided with a suitable number of dies 8 providing teeth 9 
which are adapted to bite into the pipe P. The weight of the 
pipe P tightly wedges the slips PS against the tapered bowl sur 
faces 2 and 6. The drill collar slips CS also comprise a verti 
cally extended body or wedge having a rear tapered surface it) 
adapted to engage the slip bowl surface 2,. The front faces it 
of the drill collar slips CS also are provided with drill collar en 
gaging dies 12, having teeth 13, whereby the weight of the drill 
collars will tightly wedge the drill collar slips CS between a 
drill collar and the slip bowl surface 2. 
The pipe slips PS and the drill collar slips CS, per se, form 

' no part of the present invention and cooperate with the slip 
bowl 3} in the usual manner. However, in accordance with the 
present invention, the spider assembly includes support means 
in the form of a plate lid adapted to rest upon the rotary table 
master bushing or upon other portions of the rotary table to 
support both the drill pipe slips PS and the drill collar slips CS 
for movement between retracted positions and positions on 
gaged in the bowl El with the drill string. Means M are pro 
vided for mounting the drill pipe slips PS on the support means 
for movement between the retracted positions of H65. 2 and 
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3, for example, and the drill pipe engaging positionvshown in 
FIG. 10. correspondingly, means 16 are provided for mount 
ing the drill collar slips on the support plate 14 for movement 
between the retracted positions shown in the drawings and a 
position engaged with a drill collar, the extent of inward move 
ment of the drill collar slips CS for engagement with a drill col 
lar (not shown) being represented by the arcuate broken line 
17 shown in FIGS. 2, 3 and 10. 

In addition, operating means 18 are provided for moving the 
respective pipe slips PS and drill collar slips CS between the 
just mentioned retracted positions and the positions engaged 
with the pipe or drill collar, as the case may be. 
Means 19 are provided for selectively connecting either the 

drill pipe slips PS or the drill collar slips CS to the operating 
means 18; and latch means 20 are provided for selectively 
releasably latching those slips which are not connected to the 
operating means in the retracted positions. 
The means 15 for mounting the drill pipe slips on the sup 

port plate 14, in each case, comprises an elongated lever 21 
which is pivotally connected between its ends on a pivot pin 
22 which extends between a pair of upstanding arms 23 of a 
bracket 24, the bracket being suitably‘ affixed to the support 
plate 14. At its inner end, the lever 21 extends into a groove 
25 in the upper end of the pipe slip PS and is connected to the 
pipe slip by a pin 26 extending through the groove 25 and 
‘through an elongated slot 27 in the lever 21. 
The operating means 18 includes a ring 28 which is horizon 

tally disposed about the axis of the assembly. This ring 28 is 
supported for vertical reciprocation on a suitable number of 
angularly spaced posts 29, (see FIG. 2 and 4), which are 
mounted on the support plate 14 as by suitable fasteners 30. 
Each post 29 has a bore 31 in which is reciprocally disposed a 
complemental rod 32 which is secured beneath a ?ange 33 of 
the ring 28 by suitable fasteners 34. A ball bearing or other 
bearing structure 35 is interposed between the rod 32 and the 
post 29. Also, depending from the ?ange 33 of the ring 28 and 
secured thereto by fasteners 36 is a sleeve 37 having a seal ring 
38 slideably engaged with the post 29 to prevent the entry of 
drilling fluid or the like into the assembly. In the illustrated 
embodiment, a pair of posts 29 located in diametrically spaced 
reiation are employed to support the ring 28. 

In order to effect vertical movement of the ring 28 actuator 
means are provided comprising, in the illustrated embodi 
ment, a number of angularly spaced double-acting ?uid-pres 
sure-responsive actuators 40, each including a cylinder 41 in 
which a piston 42 is reciprocable. The cylinder 41 is con 
nected to a ?ange section 33 of the ring 28 by suitable 
fasteners 43, and the piston 42 includes a rod 44 which ex 
tends from the cylinder 41 and is threaded into a nut 45 which 
is welded or otherwise affixed to the support plate 14. Thus, 
the ring 28 is guided on the posts 29 and is actuated vertically 
in either direction by ?uid from a pair of pressure-?uid con 
duits 46 and 47 which respectively lead into the cylinder 41 
above and below the actuator piston 42. 
The means 19 for connecting the lever 21 of each of the 

pipe slips PS to the operating ring 28 includes a link 48 
pivotally connected at 49 to the outer end of the lever 21 and 
pivotally connected at 50 to a connector rod 51 which extends 
into a vertical bore 52 formed in the ring 28. The ring 28 has 
radially extended bores 53 and 54 intersecting the vertical 
bore 52 and aligned for reception of a key or pin 55 which is 
adapted to extend through the bores 53 and 54 in the ring 28 
and through a transverse bore 56 in the connector rod 51, so 
as to interconnect the rod 51 with the ring 28. When the con 
nector rod 51 is pinned by the pin 55 to the operating ring 28, 
upward and downward movement of the ring 28, under the in 
?uence of the actuators 40, will effect pivotal movement of 
the levers 21 to move the pipe slips PS vertically into and out 
of the tapered slip bowl 3. 
Each of the means 16 for mounting the drill collar slips CS 

on the support plate 14 includes an elongated lever 57 which 
is pivotally mounted between its ends on a pivot pin 58 ex 
tending between a pair of upstanding arms 59 formed on 
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4 
brackets 60 which are suitably affixed to the support plate 14. 
Each of the levers 57 is connected to a drill collar slip CS and 
extends into a groove 61 at the upper end of the drill collar slip 
CS. A pin 62 extends through the groove 61 and through an 
elongated slot 63 in the inner end of the lever 57. A link 64 is 
pivotally connected at 65 to the outer end of each lever 57 and 
is pivotally connected at 66 to a connector rod 67 which ex 
tends into a vertical bore 68 in the operating ring 28. 

In the absence of a pin 55 connecting either the pipe'slip 
connector rod 51 or the drill collar slip connector rod 67 to 
the operating ring 28, the latter will reciprocate vertically rela 
tive to the connector rod 51 or 67, as the case may be, and in 
such case, the latch means 20, previously referred to, may be 
employed to selectively latch the pipe slips PS or the drill col 
lar slips CS in the retracted positions. A typical latch means is 
illustrated to best advantage in .FIGS. 8 and 9. Each latch 
means will be seen to comprise a latch lug 72 provided on the 
links 48 and 64. Engageable with the latch lug 72 is a pivotal 
latch body 73 having a section 74 which is pivotally mounted 
upon a pin 75. This pin 75 extends between a pair of support 
ears 76 which are vertically upwardly extended from a 
baseplate 77, the latter being suitably affixed to the support 
plate 14. A torsion spring 78 is coiled about the pin 75 and en 
gages atone end 79 with an abutment 80 on the latch body 73. 
The other end 81 of the spring 78 abuts with the baseplate 77, 
and, thus, the spring acts to normally bias the latch body 73 in 
a direction for effecting engagement of a lip 82 on the body 73 
with the latch lug 72 on one of the links 48 or 64. A handle 83 
projects from the latch body 73 to enable manual shifting of 
the latch body 73 to disengage the lip 82 from the latch lug 72. 
The assembly, thus far described, is adapted to be included 

within a housing 84 having side openings 85 adjacent to the 
respective latch means 20 to facilitate manual manipulation of 
the latch means. When a latch handle 83 is moved to the posi 
tion at which the latch means are released, the handle 83 pro 
jects through the openings 85 and is adapted, by the provision 
of a transverse hole 86, to receive a retainer pin 87 which will 
bridge the openings 85 and hold the latch released. 
The housing 84 also includes side access openings 88 

through which the pins or keys 55 may be inserted or removed 
when it is desired to connect a set of slips PS or CS to the 
operating ring 28 or to disconnect such slips. A top plate 89 
forms a part of the housing 84 and has a central opening 90 in 
which is removably disposed a guide ring 91 having at least an 
outwardly tapered guide surface 92 adapted to facilitate the 
stabbing of the drill string therethrough. This guide ring 91 
overlies the retracted slips PS and CS so as to protect the same 
from engagement by the drill string. 

in the use of the spider assembly, it may be desirable to 
remove the same from the rotary table or to apply the same to 
the rotary table, while a length of drill string extends into the 
well bore. Accordingly, the assembly includes a radially ex 
tended gate portion 100 which is removably attached to the 
assembly. 

Referring to FIGS. 5 through 7, it will be seen that the sup 
port plate 14 has a radial slot 101 and the top cover 89 has a 
radial slot 102. The removable section 100 is disposed in these 
slots 101 and 102. More particularly, the removable section 
100 includes a base plate 103 adapted to fit in the slot 101 and 
having side ?anges 104 adapted to be received in guide blocks 
105 which are welded to the support plate 14 at the opposite 
sides of the slot 101. The base plate 103, at its opposite sides, 
has a pair of upstanding ears 106, and the guides 105 have a 
pair of upstanding ears 107 adapted to be disposed in adjacent 
relation, whereby retainer pins 108 may extend through 
aligned openings 109 and 110 in the ears 106 and 107, respec 
tively. 
One of the drill pipe slips PS is carried by the removable 

section 100 along with its lever 21, and accordingly, for rigidi 
ty, the arms 23a which support the lever 21 on the pivot pin 
22a extend vertically upwardly and have a top plate 111 
weided thereto, and the removable section 100 includes a 
removable section 112 of the cover plate 89' suitably con 
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nected to the plate lllll by fastener means 1113. Likewise, the 
guide ring 91 has a segment lllél connected by fasteners K15 to 
the removable cover plate section 112. 
As seen in H6. 6, the operating ring 28 also is provided with 

a removable segment 116. This segment lllti of the ring 28 has 
ears M7 at its ends adapted to receive tongues 11118 at the ends 
of the main body of the operating ring 23, and pins E119 are 
adapted to extend through the ears U17 and the tongues 1 E8 to 
interconnect the ring segment llllb with the main body of the 
operating ring 2%. t 
The housing M has additional side access openings 1080 for 

enabling removal of the pins M58 and the pins 119 whereby the 
entire removable section lllltl is released so as to be laterally 
removable from the assembly, following which the assembly is 
laterally removable from the pipe P or the drill collar, should 
this be necessary or desirable. - 

In the use of the combined drill pipe and drill collar spider 
for the running in or removal of drill pipe in a well bore, all of 
the levers 57 which support the drill vcollar slips CS will be 
latched in the positions shown in H68. 3 and lit}, with the drill 
collar slips retracted. Under these circumstances, no pin, such 
as the pin 55, is employed to connect the connector rod 67 to 
the operating ring 28, and accordingly, the rods 67 are 
reciprocable in the bores 68. When it is desired to set the pipe 
slips PS in engagement with the drill pipe P, ?uid under pres 
sure is supplied through the conduit 46 to the actuator 40 
above the piston 42 to forcibly move the operating ring 28 up 
wardly. if the pipe l’ is off center with respect to the assembly, 
force is provided by the resultant downward and inward move 
ment of the pipe slips PS to centralize the pipe P, as the pipe 
slips PS move downwardly and inwardly for wedging engage 
ment between slip bowl 3 and the pipe P. Conversely, when it 
is desired to release the pipe slips PS to allow movement of the 
pipe P into or from the well bore, fluid is supplied through the 
conduit 47 to the actuator 40 below the piston 42, so as to 
force the operating ring downwardly and through the lever 21 
to move the pipe slips PS upwardly and outwardly to their 
retracted positions. 
When it is desired to employ the drill collar slips CS, the 

operating ring 28 is shifted downwardly so as to align the radi 
al bores 69 and 70 in the operating ring 28 with the respective 
bores 71 in the connector rods 67,.and then keys 55 are in 
serted to interconnect the means 16; with the operating means 
id. in addition, the retainer pins d7 are pulled from the latch 
arms 83 of each of the latch means 20 which hold the pipe slip 
latch means released so that such latch means will be engaged. 
The pins 55 are then removed from the operating ring 2% and 
each of the connector rods 51. There'upon, the latch means for 
the respective drill collar slips C5 are released and latched in 
released condition by the pins b7, and the drill collar slips CS 
may then be actuated as describedwith respect to the drill 
pipe slips PS. 
From the foregoing, it will now be apparent that the inven 

tion provides a combined drill pipe and drill collar spider as 

6 
2. A combined drill collar and drill pipe spider as de?ned in 

claim 1, wherein the means mounting each of said slips on said 
' support means comprises a lever pivotally mounted between 
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sembly wherein, with convenience and dispatch, the apparatus ' 
is adaptable for utilization to releasably support different size 
pipes within the slip bowl 3. - 

I claim: 
11. A combined drill collar and drill pipe spider comprising: a 

slip bowl having a downwardly tapered vertical opening for 
drill collars and drill pipe, support means disposed about said 
opening, a plurality of drill collar slips spaced about said open 
ing, means mounting said drill collar slips on said support 
means for movement between a drill collar engaging position 
in said opening and a retracted position, a plurality of driil 
pipe slips spaced about said opening, means mounting said 
drill pipe slips t'or movement between a. drill pipe engaging 
position in said opening and a retracted position, means for 
selectively holding each of said slips in a retracted position, 
operating means for moving said slips between said positions, 

60 

65 

70 

and means for selectively connecting'said drill collar slips and - 
said drill pipe slips to said operating means for operation by 
the latter. . 1 . 75 

its ends, one of said slips being connected to one end of said 
lever, and said means for selectively connecting said slips to 
said operating means being connected to the other end of said 
lever. ‘ 

3. A combined drill collar and drillv pipe spider as de?ned in 
claim 1, wherein the means for mounting each of said slips on 
said support means comprises a lever pivotally mounted 
between its ends, one of said slips being connected to one end 
of said lever, and said means for selectively holding each of 
said slips in a retracted position comprises latch means carried 
by said support means and the other end of said lever. 

4i. A combined drill collar and drill pipe spider as de?ned in 
claim 1, wherein said operating means comprises a ring, 
means for mounting said ring on 'said support means for verti 
cal movement of said ring to move said slips between said 
positions, and means for shifting said ring vertically. 

5. A combined drill collar and drill pipe spider as de?ned in 
claim 1, wherein said operating means comprises a ring, 
means for mounting said ring on said support means for verti 
cal movement of said ring to move said slips between said 
positions, and power means for shifting said ring vertically in 
opposite directions. 

6. A combined drill collar and drill pipe spider as de?ned in 
claim 1, wherein said operating means comprises a ring, 
means for mounting said ring on said support means for verti 
cal movement of said ring, said means for selectivelyconnect 
ing each of said slips to said operating means comprising a rod 
connected to a slip, a bore in said ring reciprocably receiving 
said rod, and pin means selectively engageable with said rod to 
hold said rod against movement‘in said bore. 

7. A combined drill collar and drill pipe spider as de?ned in 
claim l, wherein said support means includes a radially 
removable section removably connected to said spider, one of 
said slips and its mounting means being carried by said 
removable section. 

8. A combined drill collar and drill pipe spider as de?ned in 
claim l, wherein said support means includes a radially 
removable section removably connected to said spider, one of 
said slips and its mounting means being carried by said 
removable section, and said operating means includes a ring 
having a removable segment. 

9. A combined drill collar and drill pipe spider as de?ned in 
claim l, wherein said support means includes a plate having a 
radial slot, a plate section removably disposed in said slot, said 
plate and said plate section having portions disposable in ad 
jacent relation and having alignable openings, pin means en 
gageable in said openings to secure'said plate section in said 
slot, one of said slips and its mounting means being carried by 
said plate section. 

it). A combined drill collar and drill pipe spider as de?ned 
in claim 1, wherein said support means includes a plate having 
a radial slot, a plate section removably disposed in said slot, 
said plate and said plate section having portions disposable in 
adjacent relation and having alignable openings, pin means 
engageable in said openings to secure said plate section in said 
slot, one of said slips and its mounting means being carried by 

- said plate section, said operating means comprising a ring, said 
ring having a removable segment, said ring and said segment 
having portions provided with alignable openings, and pin 
means engageable in said latter openings to connect said ring 
segment to said ring. ' ' 

iii. A combined drill collar and drill pipe spider as de?ned 
in claim 1, wherein said operating means comprises a ring, and 
post and sleeve means carried by said support means and said 
ring and coengaged to guide said ring vertically. 
A2. A combined drill collar and drill pipe spider as de?ned 

in claim ll, wherein said operating means comprises a ring, 
means guiding said ring for vertical movement, and double 
acting fluid-pressure-operated actuator means between said 
ring and said support means for moving said ring vertically in 
opposite directions. 


