
RAM TYPE BLOWOUT PREVENTQR 

This invention relates generally to a ram type blowout preventor (BOP), 

and, more particularly to improvements in a BOP of this type having rams with 

variable ram packers. 

In a typical ram type BOP, a pair of opposed rams are mounted in 

guideways extending from the bore of a housing installed at the head of a well, 

each ram including a metal body slidable in a guideway in the housing and 

carrying a packer in a cavity across its front face for sealably engaging the front 

face of the packer of the opposed ram as the rams are moved toward one another 

to closed position. In the case of pipe rams, the front faces of the packers have 

recesses for sealing about a given size of pipe, as well as with one another. 

Hence, during drilling of a well, it is necessary, in the case of conventional BOP's, 

to "change out" the rams and/or preventors as different sizes of pipe are being 

used. 

To avoid this delay and expense, it has been proposed to provide BOPs 

with ram packers of such construction as to enable them to close and seal about 

a range of pipe sizes, known as variable ram packers. Thus, metal inserts or 

segments are embedded in the elastomeric packer body about its recess and 

beneath an upper metal plate across the top of the body so that, as the front faces 

of the ram packers are forced inwardly against one another to compress the body 

of the packer, the inserts are forced inwardly with the body of elastomeric 

material to bridge any gap between the recess in the face of the ram body and 

pipes of different sizes, and thus prevent the material from being extruded 

between the ram faces and pipe. 

In the ram type BOP of U.S. Patent No. 5,005,802 dated April 9, 1991, 

each of the variable ram packers has two or more sets of inserts or segments 

embedded one above the other in the body of elastomeric material beneath the 

upper plate. More particularly, the segments are spaced apart and arranged to 
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move both circumferentially as well as radially with respect to one another, as the 

rams are moved toward closed position, between positions in which the inner end 

edges of each set are engaged with a pipe of "preselected" size. In one position 

of the variable ram packer for sealing about a pipe of a diameter approaching 

that of ram body recess, the upper plate itself provides the only support against 

extrusion. 

An object of this invention is to provide of a ram type blowout preventor 

having variable bore rams in which the metal segments embedded in the body of 

elastomeric material of each ram packer are so constructed and arranged as to 

provide support against the extension of the elastomeric material over a full range 

of pipe sizes without reliance on the upper plate. 

Another object Is to provide such rams and packers for use as replacement 

parts. 

These and other objects are accomplished by a blowout preventor of the 

type described, wherein each pipe ram has, as in prior BOP's, a body of 

elastomeric material fitting closely within a slot across the front face of the metal 

ram body and having a vertical recess in its inner end aligned with and protruding 

from the recess in the ram body, so that the recesses in both close about a pipe 

in the bore of the housing as the rams move inwardly to closed position. More 

particularly, as in rams of this type, a metal plate embedded in the top surface of 

the packer body has a vertical recess therein rearwardly but generally aligned with 

the recess in the face of the packer body, and first and second sets of radially 

extending metal segments are embedded within the packer body below the metal 

plate and with their front edges forming a vertical recess generally aligned with 

and inwardly of the recess in the metal plate but outwardly of the recess in the 

packer body. 

In accordance with the preferred and illustrated embodiment of the 

invention, however, and as compared with those of the ram packer of this 

aforementioned patent, the segments of each set have generally radially extending 

side edges circumferentially spaced from one another and overlapping those of 
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adjacent segments of the other set, when the packer body is in its relaxed 

conclitio~ so as to prevent the formation of gaps through which the elastomeric 

material might extrude as the packer body is distorted upon closure of the 

recesses in the elastomeric bodies upon a range of pipe diameters greater or less 

than that of the diameter of the recess in the ram packer body. Thus, each of the 

segments of the first set has a wedge-shaped rib on the one side thereof which is 

generally intermediate its side edges and which has essentially radially extending 

side edges which are disposed between and circumferentially spaced from 

essentially radially extending sides of adjacent segments of the second set. 

Preferably, the radially outer end edge of each segment of the first set also 

has an outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the radially outer 

end edge thereof intermediate the protruding portion on an adjacent segment of 

the first set and adjacent the radially outer edges, of adjacent segment of the first 

set to cause the segments of the first set to be moved inwardly with the segments 

of the second set More particularly, the radially outer end edge of each segment 

of the first set has an outwardly protruding portion generally intermediate its side 

edges, and each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of adjacent 

segment of the first set to cause the segments of the first set to be moved 

inwardly with the segments of the second set As illustrated, the radially inner 

end edges of the segments of both sets are preferably curved to the same radius 

and vertically aligned with one another in the relaxed state of the elastomeric 

packer body. 

As previously mentioned, the rams and/or the ram packers may be 

provided as replacement parts for existing ram type BOPs, and the packers may 

be provided for replacing worn packers of the rams of the BOP. Additionally, an 

assembly of the segments may be provided for molding within the body of 

elastomeric material. 
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In the accompanying drawings, wherein like reference characters are used 

throughout to designate like parts: 

Fig.1 is a perspective view from the top and one side of a pipe ram having 

a ram packer constructed in accordance with the preferred and illustrated 

embodiment of the present invention; 

Fig.2 is a vertical sectional view of the ram of Fig.1 as seen along a plane 

perpendicular to its axis of movement; 

Fig.3 is a top plan view of the ram packer removed from the ram body; 

Fig.4 is a front view of the ram packer of Fig.3; 

Fig.5 is a perspective view of the metal inserts of the ram packer removed 

from between the upper and lower plates of the ram packer; and 

Figs.6A, 6B, 6C, 6D and 6E are diagrammatic views of the metal inserts, 

as viewed from the top, and upon movement inwardly with the ram packer to 

anti-extrusion positions with respect to different sizes of pipe to be sealed by the 

ram packer. 

With reference now to the details of the above-described drawings, the ram 

shown in Figs.1 and 2, and indicated in its entirety by reference character 20, is 

adapted to be mounted within a guideway to one side of a bore through a 

blowout preventor housing and opposite a similarly disposed ram in an oppositely 

facing guideway of the preventor housing. As well known in the art, and as shown 

for example, in the aforementioned U.S. patent, each of the rams is adapted to 

be moved inwardly and outwardly within its guideway by means of a suitable 

operator of the preventor adapted to be connected as by T-slots to the outer end 

of the ram. More particularly, as descnoed above, each of the rams has a vertical 

recess in its face adapted to sealably close about a pipe within the bore of the 

preventor body, as well as with respect to the oppositely facing ram and its 

guideway, to thereby close off the bore of the preventor housing in its closed 

position. 

As well known in the art, each ram includes a metal ram body 21 of 

generally oval shape adapted to guidably slide within the BOP housing guidewa.y, 
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and a ram packer 22 received within a lateral slot 23 across the front face of the 

ram body. The ram body in turn has vertical recess 24 formed in its front face 

coaxial with a recess 25 in the front face of the ram packer, with the ram packer 

protruding inwardly from the recess 24 to form initial contact with the pipe. As 

will be described to follow, the ram packing is removably disposed within the 

cavity by rods R at each side connecting it to the ram body by means of vertical 

pins body (not shown) in the ram body. 

The ram packer 22 includes a body of rubber or other elastomeric material 

which extends laterally from one side to the other of the metal body between 

upper and lower plates 26;27 embedded in its upper and lower surfaces adjacent 

the top and bottom of the slot 23 in which the packer is received. The packer 

body has a mid-section whose arcuate outer side 28 is adapted to fit closely within 

an arcuate central portion of the ram body slot and laterally and outwardly 

extending sides 29 which, upon installation of the ram packer on the metal body 

of the ram, provide surfaces along the sides of the ram for sealing with respect 

to the ram guideway, in the preventor housing when the rams are in closed 

sealing position, as well as a top strip 30 extending across the top of the ram body 

to connect with the side packing 29. 

The recess 25 in the rubber body of the packer protrudes from the recesses 

in the plates 26 and 27 which slidably engage the upper and lower sides of the 

rubber body for slidably engaging the upper and lower sides of the cavity 23 as 

they move relatively with respect thereto upon closing of the rams, as will be 

described to follow. The plates have arcuate recesses 26A and 27 A in their inner 

ends which protrude inwardly from the ram body recess 24. 

The outer ends of the rods R (Fig.3) are connected to pins which extend 

through vertical holes in the ram body and into elongated notches N (see Fig.3) 

formed therein to receive the pins to enable the face of the ram to move inwardly 

and outwardly relative to the preventor housing when the rams are forced against 

one another into sealing position about different sizes of pipe. The rods are 
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connected at their inner ends to pins 30 anchored at their ends to the upper and 

lower plates 26 and 27. 

As previously described, and as shown in the drawings, the ram packer also 

includes metal segments embodied within the resilient body beneath the upper 

plate and about its recess. More particularly, and as will be described to follow, 

the arcuate inner ends of the inserts cooperate to form an arcuate recess which 

is generally aligned with the recess in the resilient body 25 of the ram packer. 

Thus, the inserts move inwardly and outwardly therewith, but are nevertheless 

free to move radially as well as circumferentially with respect thereto and one 

another during movement of the rams into sealing engagement about pipes of 

different sizes. 

As best shown in Fig.5, there are two sets of metal inserts, a first of which 

are essentially triangular shape and the second of which are generally 'T' shaped. 

More particularly, the first set comprises three triangular shaped insert segments 

· 40A,40B and 40C which are spaced circumferentially apart, ari.d a second set of 
1T 1 shaped circumferentially spaced segments 40D and 40E whose upper laterally 

extending portions overlap adjacent to triangular ·segments 40A,40B and 40C, and 

whose lower depending ribs or legs 40D' and 40E' are disposed circumferentially 

between them. Thus, the side edges of insert segments 40D overlap and are 

spaced between the side edges of segments 40A and 40B, and the side edges of 

insert segments 40E overlap and are spaced between the side edges of insert 

segments 40B and 40C. 

More particularly, the insert segments are shown in Figs.3 and 5 in the 

positions they would occupy when the packer body is relaxed - i.e., neither 

distorted inwardly nor outwardly to engage a pipe. In this positiont the radially 

outer end edges of the segments 40D and 40E are vertically aligned with the 

radially outer end edges of the triangular sections 40A and 40C, while the radially 

inner end edges of the segments 40D and 40E are circumferentially spaced apart 

from one another generally along the radial mid-portion of the triangular segment 

40B. The radial outer end edges of each of the segments 40D and 40E have 

6 

iiii1ii 



.• 

protrusions 41D and 4 lB generally intermediate the side edges of upwardly 

formed flanges 42A, 42B and 42C on the radially outer ends of adjacent T 

shaped segments 40A, 40B and 40C. 

Thus, in the relaxed position, the adjacent side edges of the 1T' shaped 

segments and the triangular shaped segments are circumferentially overlapped 

and spaced apart generally equal distances. As will be better understood from 

Figs.6A to 6E, this insures that, during relative radial and circumferential 

movement of the insert segments with respect to one another, as the ram is 

moved to seal about different sizes of pipe, the inserts cooperate to avoid spaces 

between them through which the rubber material of the packer body might 

extrude, as the plates are moved radially inwardly from the position of Fig.5 or 

outwardly therefrom to seal about a larger pipe. Pins 50 extend through holes 51 

in the segments 40d and 40e to receive pins 51 which assist in maintaining 

alignment of the segments as they are molded within the packer body. 

As in conventional ram packers, as the rams are moved inwardly, to close 

about a pipe, a portion of the resilient body of the packer body is compressed 

. against the arcuate recess 23 in the ram body to cause the body to flow toward 

the guideways as well as inwardly against the pipe. The metal inserts embedded 

in the packer body move radially inwardly with the elastomerlc material and into 

engagement about the pipe in ~e recess. The inner ends of the inserts, whether 

of the triangular of the 'T' shaped type, are each curved to the same radius. The 

flanges 42A,42B and 42C will, during compression of the ram packer, insure that 

the segments 40A, 40B and 40C move inwardly with them. 

By way of example only, and as illustrated in Figs.6A to 6E, the insert 

segments are of such construction so as to facilitate closing about nominal pipe 

sizes of 2-7 /8" (Fig.6A}, 3-;111 (Fig.6B}, 411 (Fig.6C), 4-~11 (Fig.6D), and 5" (Fig.6E). 

It will be understood from the description to follow, however, that the inserts are 

of a unique construction so as to facilitate not only preventing extrusion of the 

ram packer body in any of these positions, but also closing about pipes of sizes 

intermediate to those shown. 
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In the example shown in Figs.6A to 6B, when the packer body is relaxed 

to fit about a pipe of 3.511 diameter, the inner ends of all segments are arcuately 

aligned. As shown in Figs.1 to 4, the recess in the inner edges of the resilient body 

of the ram packer itself protrudes slightly inwardly from the inner edges of the 

inserts. As best shown in Fig.3, the front edge of the resilient body of the packer 

protrudes from the front edges of the upper and lower plates 26 and 27, thus 

ensuring an initial seal with the pipe as well as the front face of the resilient body 

of the ram packer of the other ram. It should also be noted that the spacing of 

the rear edge of the plates inwardly from the rear edge of the resilient body of 

the ram packer enables the plate to be forced against the portion of the packer 

body behind it, thus causing the resilient material to be extruded in the manner 

descnoed including its top ram packing 30 (Fig.1) which extends across a groove 

in top of the metal ram body to connect at its opposite ends with the wings 29 on 

. the ram packer thus forming a complete seal to prevent flow past the preventor. 

In the position of Fig.6B, the insert segments are overlapped, but 

nevertheless have their sides spaced apart to allow for circumferential movement 

to the position shown in Fig.6A for closing about a smaller pipe of 2-7 /8" 

diameter. As noted in Fig.6A, there is some misalignment of the front edges of 

the inserts, but the resulting unsupported area between them and the pipe is 

negligible. 

Fig.6C illustrates the positions of the inserts when they have been moved 

inwardly with the ram to close about a pipe of 4" diameter. In this case, the 

adjacent insert segments are actually spread circumferentially from the position 

of Fig.6B, but nevertheless maintain their overlapping relation. Again, there is 

also some small gap between the inner ends of the inserts and the pipe, but not 

to any extent which would permit serious extrusion. 

Fig.6D shows the position of the inserts when the ram has been moved 

inwardly to close about a pipe 4-*" in diameter. In this case, the adjacent 

segments are spread an even greater distance from that of Fig.6C, but again 
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maintain their overlapping relation, while minimizing the gap between their inner 

edges and the pipe. 

Finally, Fig.6E shows the inserts spread still further circumferentially to 

close about a pipe 5" in diameter, which approximates the recess in the upper and 

lower plates of the ram. Nevertheless, the adjacent inserts are still 

circumferentially overlapped, and the gap between their inner ends and the pipe 

is insignificant 

From the foregoing, it will also be understood that the circumferential 

overlap of the adjacent segments is maintained in all positions of the ram 

intermediate to those shown in Figs.6A through 6E, and thus, in the event it is 

necessary to move into sealing engagement about a pipe of a size intermediate 

those shown. 

From the foregoing it will be seen that this invention is one well adapted 

to attain all of the ends and objects hereinabove set forth, together with other 

advantages which are obvious and which are inherent to the apparatus. 

It will be understood that certain features and subcombinations are of 

utility and may be employed without reference to other features and 

subcombinations. 

As many possible embodiments may be made of the invention without 

departing from the scope thereof, it is to be understood that all matter herein set 

forth or shown in the accompanying drawings is to be interpreted as illustrative 

and not in a limiting sense. 
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.,Claims: 

A blowout preventor, comprising 

a housing with a bore therethrough and opposed guideways 

extending from the bore, 

a pair of rams each comprising a metal body slidable within a 

guideway toward and away from the ram in the other guideway and having 

a slot across its front face intersected by a vertical recess, and 

a pair of ram packers each comprising 

a body of elastomeric material fitting closely within the slot in a 

ram body and having a vertical recess in its inner end aligned with and 

protruding from the recess in the ram body, so that the recesses in both 

close about a pipe in the bore of the housing as the rams move inwardly 

to closed position, 

a metal plate embedded in the top surface of the packer body and 

having a vertical recess therein rearwardly but generally aligned with the 

recess in the face of the packer body, and 

first and second sets of radia.lly extending metal segments embedded 

within the packer body below the metal plate with their front edges 

forming a vertical recess generally aligned with and inwardly of the recess 

in the metal plate but outwardly of the recess in the packer body, 

the segments of each set having generally radially extending side 

edges circumferentially spaced from one another and overlapping those of 

adjacent segments of the other set, when the packer body is in its relaxed 

condition, so as to prevent the formation of gaps through which the 

elastomeric material might extrude as the packer body is distorted upon 

closure of the recesses in the elastomeric bodies upon a range of pipe 

diameters greater or less than that of the diameter of the recess in the ram 

packer body. 

A blowout preventor as set forth in claim 1, wherein 
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each of the segments of the first set has a wedge-shaped rib on the 

one side thereof generally intermediate its side edges and which has 

essentially radially extending side edges which are disposed between and 

circumferentially spaced from essentially radially extending sides of 

adjacent segments of the second set. 

A blowout preventor as set forth in claim in 1, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set 

A blowout preventor as set forth in claim 2, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to ~use the segments of the first set to 

be moved inwardly with the segments of the second set 

A blowout preventor as set forth in claim 1, wherein 

the radially inner end edges of the segments of both sets are curved 

to the same radius and vertically aligned with one another in the relaxed 

state of the elastomeric packer body. 
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For use in a blowout preventor having a housing with a bore 

therethrough and opposed guideways extending from the bore, a pair of 

rams each comprising 

a metal body slidable within one guideway toward and away from 

a ram in the other guideway and having a slot across its front face 

intersected by a vertical recess, 

a ram packer including a body of elastomeric material adapted to 

fit closely within the slot in the ram body and having a vertical recess in 

its inner end aligned with and protruding from the recess in the ram body, 

so that the recesses in both Close about a pipe in the bore of the housing 

as the rams mo~e inwardly to closed position, 

a metal plate embedded in the top surface of the packer body and 

having a vertical recess therein rearwardly but generally aligned with the 

recess in the face of the packer body, and 

first and second sets of radially extending metal segments embedded 

within the packer body be!Ow the metal plate with their front edges 

forming a vertical recess generally aligned with and inwardly of the recess 

in the metal plate but outwardly of the recess in the packer body, 

the segments of eaCh set having generally radially extending si4e 

edges circumferentially spaced from one another and overlapping those of 

adjacent segments of the other set, when the packer body is in its relaxed 

condition, so as to prevent the formation of _gaps through which the 

elastomerlc material might extrude as the packer body is distorted upon 

closure of the recesses in the elastomeric bodies upon a range of pipe 

diameters greater or less than that of the diameter of the recess in the ram 

packer body. 

A pair of rams as set forth in claim 6, wherein, 

each of the segments of the first set has a wedge-shaped rib on the 

one side thereof generally intermediate its side edges and which has 
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essentially radially extending side edges which are disposed between and 

circumferentially spaced from essentially radially extending sides of 

adjacent segments of the second set. 

A pair of rams as set forth in claim 6, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

A pair of rams as set forth in claim 8, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an· 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

10. A pair of rams as set forth in claim 6, wherein 

the radially inner end edges of the segments of both sets are curved 

to the same radius and vertically aligned with one another in the relaxed 

state of the elastomeric packer body. 

11. For use in a blowout preventor having a housing with a bore 

therethrough and opposed guideways extending from the bore each to 

receive a ram including a body slidable within one guideway toward and 
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away from a ram in the other guideway and having a slot across its front 

face intersected by a·vertical recess, a pair of ram packers each comprising 

a body of elastomeric material adapted to fit closely within the slot 

in the ram body and having a vertical recess in its inner end aligned with 

and protruding from the recess in the ram body, so that the recesses in 

both close about a pipe in the bore of the housing as the rams move 

inwardly to closed position, 

a metal plate embedded in the top surface of the packer body and 

having a vertical recess therein rearwardly but generally aligned with the 

recess in the face of the packer body, and 

first and second sets of radially extending metal segments embedded 

within· the packer body below the metal plate with their front edges 

forming a vertical recess generally aligned with and inwardly of the recess 

in the metal plate but outwardly of the recess in the packer body, 

the segments of each set having generally radially extending side 

edges circumferentially spaced from one another and overlapping those of 
adjacent segments of the other set, when the packer body is in its relaxed 

condition, so as to prevent the formation of gaps through which the 

elastomeric material might extrude as the packer body is distorted upon 

closure of the recesses in the elastomeric bodies upon a range of pipe 

diameters greater or less than that of the diameter of the recess in the ram 

packer body. 

12. A pair of rams packers as set forth in claim 11, wherein 

each of the segments of the first set has a wedge-shaped rib on the 

one side thereof generally intermediate its side edges and which has 

essentially radially extending side edges which are disposed between and 

circumferentially spaced from essentially radially extending sides of 

adjacent segments of the second set. 
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13. A pair of ram packers as set forth in claim 11, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

14. A pair of ram packers as set forth in claim 12, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

15. A pair of ram packers as set forth in claim 11, wherein 

the radially inner end edges of the segments of both sets are curved 

to the same radius and vertically aligned with one another in the relaxed 

state of the elastomeric packer body. 

16. A blowout preventor ram, comprising 

a metal body slidable within a guideway of a blowout preventor 

housing toward and away from a ram in an opposed guideway of the 

housing and having a slot across its front face intersected by a vertical 

recess, 

a body of elastomeric material fitting closely within the slot in the 

ram body and having a vertical recess in its inner end aligned with and 
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protruding from the recess in the ram body, so that the recesses in both 

close about a pipe in the bore of the housing as the rams move inwardly 

to closed position, 

a metal plate embedded in the top surface of the packer body and 

having a vertical recess therein rearwardly but generally aligned with the 

recess in the face of the packer body, and 

first and second sets of radially extending metal segments embedded 

within the packer body below the metal plate with their front edges 

forming a vertical recess generally aligned with and inwardly of the recess 

in the metal plate but outwardly of the recess in the packer body, 

the segments of each set having generally radially extending side 

edges circumferentially spaced from one another and over~pping those of 

. adjacent segments of the other set, when the packer body is in its relaxed 

condition, so as to prevent the formation of gaps through which the 

elastomeric material might extrude as the packer body is distorted upon 

closure of the recesses in the elastomeric bodies upon a range of pipe 

diameters greater or less than that of the diameter of the recess in the ram 

packer body. 

17. A ram as set forth in claim 16, wherein, 

each of the segments of the first set has a wedge-shaped rib on the 

one side thereof generally intermediate its side edges and which has 

essentially radially extending side edges which are disposed between and 

circumferentially spaced from essentially radially extending sides of 

adjacent segments of the second set. 

18. A ram as set forth in claim 16, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 
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each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

19. A ram as set forth in claim 17, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

20. A ram as set forth in claim 16, wherein 

the radially inner end edges of the segments of both sets are curved 

to the same radius and vertically aligned with one another m the relaxed 

state of the elastomeric packer body. 

21. A packer for a blowout preventor ram, comprising 

a body of elastomeric material adapted to fit closely within a slot 

in the front face of a metal ram body and having a vertical recess in its 

inner end adapted to be aligned with and protruding from the recess in the 

metal ram body, when so fitted, whereby the recesses in both close about 

a pipe in the bore of the housing as the rams move inwardly to closed 

position, 

a metal plate embedded in the top surface of the packer body and 

having a vertical recess therein rearwardly but generally aligned with the 

recess in the face of the packer body, and 
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first and second sets of radially extending metal segments embedded 

within the packer body below the metal plate with their front edges 

forming a vertical recess generally aligned with and inwardly of the recess 

in the metal plate but outwardly of the recess in the packer body, 

the segments of each set having generally radially extending side 

edges circumferentially spaced from one another and overlapping those of 

adjacent segments of the other set, when the packer body is in its relaxed 

condition, so as to prevent the formation of gaps through which the 

elastomeric material might extrude as the packer body is distorted upon 

closure of the recesses in the elastomeric bodies upon a range of pipe 

diameters greater or less than that of the diameter of the recess in the ram 

packer body. 

22. A packer as set forth in claim 21, wherein 

each of the segments of the first set has a wedge-shaped rib on the 

one side thereof generally intermediate its side edges and which has 

essentially radially extending side edges which are disposed between and 

circumferentially spaced from essentially radially extending sides of 

adjacent segments of the second set 

23. A packer as set forth in claim 21, wherein 

the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

24. A packer as set forth in claim 22, wherein 
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the radially outer end edge of each segment of the first set has an 

outwardly protruding portion generally intermediate its side edges, and 

each of the segments of the second set has a vertical flange on the 

radially outer end edge thereof intermediate the protruding portion on an 

adjacent segment of the first set and adjacent the radially outer edges, of 

adjacent segment of the first set to cause the segments of the first set to 

be moved inwardly with the segments of the second set. 

25. A packer as set forth in claim 21, wherein 

the radially inner end edges of the segments of both sets are curved 

to the same radius and vertically aligned with one another in the relaxed 

state of the elastomeric packer body. 

26. An assembly adapted to be molded into a packer for a blowout 

preventor ram, comprising 

first and second sets of metal segments, 

the segments of each set having generally radially extending side 

edges which are adapted to be arranged, prior to molding within a body 

of elastomeric material, in circumferentially spaced relation from one 

another and in overlapping relation with those of adjacent segments of the 

other set, 

each of the segments of the first set having a wedge-shaped rib on 

the one side thereof which is generally intermediate its side edges and 

which has essentially radially extending side edges which, when the 

segments are so arranged, are disposed between and spaced from 

essentially radially extending sides of adjacent segments of the second set, 

each of the segments of the first set having a radially outwardly 

protruding outer end portion, and 

each of the segments of the second set also having a flange on its 

radially outer end edge which is disposed intermediate and spaced from 
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the side edges of adjacent segments of the first set and adjacent the outer 

end edges of the first set, when the segments are so arranged, to cause the 

first set to be moved inwardly with the second set. 

27. An assembly as set forth in claim 26, wherein 

the radially inner ends of the segments of both sets are curved to 

the same radius and, when the segments are so arranged, are vertically 

aligned with one another. 
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