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Reissued Dec. 24, 1940 

UNITED STATES 

Re 21,677 

?????? ?????? 
21,677 

SUSPENSON HYDRAULIC SWWELANDIFEED) 
FOR TROTARY WEAL DERLANG 

Guglielmo R Tremolada, Los Angeles, Calif. 
Original No. 2,099,779, dated November 23, 1937, 

Serial No. 81,167, May 22, 1936. Application for 
reissue September 19, 1938, Serial No. 230,4 

Claims. 

This invention relates to swivels, feeds and re 
traction means for rotary well-drilling appara 
tus. 

In the operation of rotary well-drilling appara 
5 tus the great weight of the drill string on the 

conventional metallic: thrust bearing swivel wears 
out said swivel in a short time, often within 
twenty-four hours. Such swivels are expensive, 
and their frequent failure adds materially to the 

10 cost of drilling operations. 
In feeding the drill bit in deep wells the great 

Weight of the drill string, amounting at times to 
Several hundred tons, must be relieved from the 
bit and the bit controlled in such manner that it 

ls will engage the bottom of the well under no 
greater pressure than the weight necessary for 
drilling; otherwise the bit will deviate from the 
perpendicular, by following a Soft formation, and 
will drill a crooked hole, or the bit will dig into 

to the earth too rapidly and twist off the drill string. 
Various means are at present employed, in con 
junction with the conventional metallic thrust 
bearing swivel, for maintaining the proper pres 
sure on the drill bit, such as the electric differen 

25 tial motor lift, the hydraulic lift and other means. 
Such means, however, are all extra equipment, 
added to the conventional drilling apparatus, 
which are cumbersome and expensive, and are 
employed only for the control of the weight on the 

0 drill string. 
The general object of my invention is to pro 

vide a combined hydraulic cushion suspension 
swivel and feed for rotary Well-drilling apparatus. 
Another object is to provide a hydraulic swivel 

as for rotary well drilling apparatus, whereby the 
entire weight of the drill string is suspended and 
revolved upon a body of liquid, thus eliminating 
the great wear and frequent replacement of the 
conventional metallic thrust bearing swivel, and 
increasing the life of the swivel indefinitely. 
Another object is to provide an improved hy 

draulic feed for rotary Well drilling apparatus, 
which will feed the drill bit smoothly and will 
enable accurate measurement of the pressure or 
weight of the drill bit in order to prevent the ap 
plication of excessive pressure on the bit. 
Another object is to provide a feed for rotary 

well-drilling apparatus, the stroke of which may 
be increased to the length of the kelly, thus elimi 

50 nating the frequent retracting operations re 
quired in the present rotary well-drilling appara 
tus. 
Other objects and advantages will appear here 

inafter as this specification progresses. 
55. In the annexed drawings: 

(C. 255-19) 
Fig. 1 is a side elevation of an oil well derrick 

equipped with my invention. 
Fig. 2 is a vertical longitudinal section of my 

hydraulic swivel and feed. 
Flg. 3 is a longitudinal section of the mudsvivel 5 

joint. 
Fig. 4 is a horizontal section of the mud swive 

joint taken online 4-4 of Fig. 3. - 
Fig. 5 is a longitudinal section of a modified 

form of my invention, embodying my suspension 0 
hydraulic feed and a metallic thrust bushing 
bearing Swivel. 

Flg. 6 is an elevation of my invention With 
the mud joint disconnected therefrom, and show 
ing a snubbing hook screw seated on the lower is 
end of the piston rod and engaging the cable of 
a snubbing means for snubbing the drill string 
into a well hole. 

Fig. 7 is an enlarged fragmentary longitudinal 
section of my invention, showing the piston and go 
slide in their uppermost position in the cylinder. 

Fig. 8 is a horizontal section of my invention 
taken on line 8-8 of Fig. 7. 

Fig. 9 is a fragmentary elevation of my inven 
tion showing a modified form of suspension is 
e.S. 
Referring more particularly to the drawings, 

in which corresponding parts are designated by 
the same reference characters in all the figures, 
designates my hydraulic swivel and feed in its so 

entirety, which is suspended at its upper end by 
a ball 2 from the hook 3 of a traveling block 4 
in a derrick 5, said traveling block being sus 
pended by a cable 6 from a crown block (not 
shown) on the top of said derrick. 35 
My invention includes a cylinder 7, piston 8, 

and piston rod 9, and slidable guide fo, said guide 
being positioned in said cylinder above said pis 
ton. The cylinder is formed with a cooling 
jacket f, surrounding the same, in which jacket 
is placed water, air or other cooling medium for 
preventing Overheating of said cylinder. The 
cylinder T is constructed with a head f2 at its 
upper end, which head is formed with a pair of 
horizontal trunnions 3, received within the bear- 45 
ing 4, at the lowerends of the bail 2. Said head is 
provided with a central bore 5 through its upper 
wall to provide access into the upper end of the 
cylinder , said bore being normally closed at its 
upper end by a plug 6 formed with an external 50 
flange f6', which rests upon the top of the head 
2 and is bolted to the head by bolts T, whereby 
the bore 14 is detachably closed by said plug. The 
lower end of the cylinder 7 is closed by a head 
8, which is bolted thereto by bolts 9, said head ss 
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being constructed with a packing box 2, and a 
roller bearing 20 through which the piston rod 
extends. The piston is keyed on the piston 

rod O, with its upper end against an enlargement 
is 2 on said rod, and said piston is constructed 

with a peripheral recess 22, extending upwardly 
from the lower end thereof, to receive a hydraulic 
packing 23, which is maintained in said recess 
by a gland 24, secured in the lower end of said 

10 piston, said packing engaging the inner surface 
of the cylinder to seal the liquid in the cylinder 
below said piston. The lower side 2' of the pis 
ton gland 24 is preferably spherical to provide a 
better hydraulic cushion effect of the piston , 

ls and reduce the eddy currents in the liquid in the 
cylinder and the heat generated thereby to a 
minimum. The slidable guide is constructed 
With annular rings 2 and 2 and with a bear 
ing housing 27 within said rings, the ring 2 be 

go ing spaced above the ring 26, and said rings being 
joined to said bearing housing by radial longitu 
dinal webs28. The rings 2 and 2 of the slid 
ing guide O are slidably fitted to the inner sur 
face of the cylinder 7. The upper end portion 

is of the piston rod extends upwardly through the 
bearing housing 27 and is journaled in roller 
bearings 2 and 3D fitted in the lower and upper 
ends respectively of said housing. A bearing 
spacer S is fitted on the piston rod within the 
bearing housing 27 with its upper end engaging 

... the lower end of the roller bearing 2 and its 
lower end engaging the upper end of the lower 
roller bearing 8. The upper end of the roller 
bearing 2 is closed by a thrust washer 2 fitted 

is over the upper end of the piston rod and a 
sleeve 33 is fitted over the upper end of said rod 
and rests at its lower end on the upper side of 
said washer 2. A gland 4 is secured in the up 
per end of the bearing housing 27 over the 

40 washer 32 with the sleeve 8 projecting through 
the opening 3 in the center of said gland, said 
gland being constructed with a packing in 
contact with said sleeve 33 whereby, the upper 
end of the roller bearing is hydraulically sealed. 

- As A washer 8 fts over the upper threaded end 
of the piston rod upon the upper end of the 
sleeve S3 and a nut screws on said upper 
threaded end of said piston rod against said 
washer 8, thus holding the gland in post 
tion in the upper end of the bearing housing 2. 
The lower end of the roller bearing 3 is closed 

: by a washer 89 fitted over the upper end portion 
of the piston rod upon the upper end of the 
enlargement 2. A gland 4 is secured in the 
lower end of the bearing housing 2 beneath the 
washer 39 and rests upon the enlargement 2 
with the upper reduced portion 4 of said en 
largement projecting upwardly through the 

i opening in said gland, sald gland being con 
O structed with a packing 42 in contact with said 

reduced portion of said enlargement, whereby 
the lower end of the roller bearing 8 is hy 
draulically sealed. A nipple 8 projects through 
the lower end of the cylinder and is connect 

es ed to the upper end of a dexible hose 44, the 
lower end of which hose being connected to one 
end of a pipe located at one side of the der 
rick U, which pipe extends downwardly from 

bent at 48 upon itself and extends upwardly 
into the bottom of a fluid tank 7 mounted on 
the upper part of the derrick . In said pipe 
S near the floor of the derrick is provided a 

or controlling the fuld, preferably sol 
uble oil, supplied to the cylinder through said 

said hose to the lower part of the derrick where 
t is 

pipe from the tank T, for raising or lowering 
the piston B in said cylinder. A U-shaped pipe 
4 is connected at its ends to the pipe 4 at op 
posite sides respectively of the valve , to which 
pipe 4 is connected a pressure indicator St. A s 
bleeding valve 5 is interposed in the pipe . 
From the cylinder T, at a point immediately 
above the piston , when said piston is at the 
upper end of its stroke, leads a drain pipe 2 for 
leakage upwardly past said piston. 
A mud joint S3 is provided for the circulation 

of mud downwardly through the drill string, 
around the drill bit, and upwardly through the 
well in the usual manner. Said mud joint com 
prises a casing 54, a spindle S extending through 13 
said casing, and roller bearings iš and i mount 
ed respectively in the lower end and upper end 
of said casing, on which bearings said spindle is 
journaled to rotate in said casing. The rollers 
58 and 69, respectively, of the bearings S and 20 
5, are conical and are disposed at an angle to 
support the casing 54 on the spindle S. The 
lower end of the casing 54 is closed by a gland 
60 surrounding the spindle 5 and constructed 
with a packing 6 in contact with said spindle, 25 
which packing seals the lower end of the roller 
bearing it around the spindle. A ring 2 is 
secured on the spindle SS above the roller bear 
ing 56 and is constructed with a peripheral pack 
ing 62 in contact with the inner surface of the to 
casing 4, which packing seals the upper end 
of the roller bearing B. The upper end of the 
casing 4 is closed by a gland 3 surrounding the 
upper end of the spindle SS and constructed 
with a packing 4 in contact with the spindle, 
which packing seals the upper end of the roller 
bearing 57 around the spindle. A ring it is 
fitted on the upper portion of the spindle is in 
mediately below the roller bearing , and is 
constructed with a periphera paching B in con- 0 
tact with the inner surface of the casing , 
which packing seals the lower end of the roller 
bearing ST. The bore of the casing is en 
larged slightly above the lower roller bearing 

to receive a packing BT and a gland B to 15 
maintain said packing in said enlarged bore 
around the spindle S. The bore of the casing 
4 is also enlarged slightly below the upper 

roller bearing ST to receive a packing and a 
gland to maintain said packing in said en- 50 
larged bore around said spindle. The casing 4 
is enlarged internally intermediate its ends to 
provide an annular mud-circulating space T í 
surrounding the spindle SS, and said casing is 
provided with mud inlets T2 and T3 leading into 5 
said space from opposite sides of the casing S. 
Nipples and is are secured to the outside of 
the casing 4 in communication with said inlets 
respectively. The spindle US is provided with a 
bore extending upwardly in the spindle from 0 
its lower end to a point coinciding with the 
upper end of annular mud-circulating space 
in the casing S4. The spindle 5 is provided 
with a plurality of elongated mud inlets 18 lead 
ing from the space T, into the upper end of the 65 
spindle bore T. The upper end of the spindle 
sts is formed with a "box" 79 to receive a "pin", 
BO on the lower end of the piston rod., where 
by the mud joint S3 is detachably connected to 
the lower end of said piston rod. The lower 70 
end of the spindle S5 is formed with a 'pin' Bl 
for engaging a "box' 2 in the upper end of the 
kelly 3 of a conventional rotary drill string for 
detachably connecting the upper end of said 
kelly to the lower end of said spindle, said kelly. 
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4. 
and means for connecting the lower end of said 
rod to a drill string. 

3. In a rotary well-drilling apparatus, a cyl 
inder suspended from the traveling block of said 
apparatus, means for cooling said cylinder, a 
piston rotatably mounted in said cylinder, a 
guide fitted in said cylinder above said piston, 
a piston rod extending through said piston and 
said guide and secured to said piston, and a 
roller bearing in said guide in which said piston 
rod is journaled, said piston rod extending 
though one end of said cylinder. 

4. In a rotary well-drilling apparatus, a cyl 
inder suspended from a raising and lowering 
means of said apparatus, a piston rotatably 
mounted in said cylinder, a guide for said piston 
axially movable in said cylinder, a piston rod se 
cured to said piston and extending through one 
end of said cylinder, bearing means Cooperating 
between said piston and said guide, means 
whereby fluid may be introduced into or with 
drawn from said cylinder below said piston, and 
means for connecting the drill string of said 
apparatus to said piston rod. 

5. In a rotary well-drilling apparatus, a cyl 
inder suspended from a raising and lowering 
means of said apparatus, a piston rotatably 
mounted in said cylinder, a guide for said piston 
movable in axial direction relative to said cylin 
der, a piston rod secured to said piston and ex 
tending through one end of said cylinder, bear 

91.877 
ing means cooperating between said piston and 
said guide, a body of fluid in said cylinder below 
said piston, and means for connecting the drill 
string of said apparatus to said piston rod. 

6. - In a rotary well-drilling apparatus, a cyl 
inder suspended from a raising and lowering 
means of said apparatus, a piston rotatably 
mounted in said cylinder, a guide for said piston 
mounted in said cylinder and operatively con 
nected to said piston so as to move along said 
cylinder with said piston and to make essen 
tally non-rotative engagement with the wall of 
said cylinder, a piston rod secured to said piston 
and extending through one end of said cylinder, 
a body of fluid in said cylinder below said piston, 
and means for connecting the drill string of said 
apparatus to said piston rod. , 

7. In a rotary well-drilling apparatus includ 
ing a suspension part and a drill string part, a 
cylinder connected to one of said parts, a piston 
Enounted in said cylinder, said cylinder and pis 
ton being relatively rotatable, a guide fitted in 
said cylinder and operatively connected to said 
Piston so as to move axially with said piston 
within said cylinder and so that said piston will 
have rotation relative to said guide, and a piston 
rod connected to said. piston and extending 
through a wall of said cylinder and connected to 
the other said parts. 

GUGLIELMO R. TREMOLADA. 
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