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1. 

A DOUBLE·AcrING ACCELERATOR FOR 
USE WITH HYDRAULIC DRILLING JARS 

BACKGROUND OF THE INVENTION 

TECHNICAL FIELD 

~is invention relates qenerally to an accelerator ~or 

· use with hydrau1ic jars in a drillinq enviromn.ent and, in 

partiaular, to a double actinq accelerator for use with 

double actinq hydraulic jars. 

DESCRIP110N OF THE REI.A.TED ART 

Drillin~ jars have lonq been known in the field of well 

drillinq equipaent. A drilling jar is a tool employed when 

either drillinq or production equipment has become stuck to 

such a de9raa that it cannot be readily dislodged from the 

wellbora. The drillinq jar is normally placed in the drill 

strinq in the raqion of the stuck object and· allows an 

operator at the surface ta deliver a saries or impact blows 

to the drill strinq via a manipulation of the drill strinq, 

such as by lowerinq and raisinq ~he drill strinq. 
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Hopefully, these impact blows to the drill string- are 

suff iaient to dislodge the stuck object and permit continued 

operation. 

Drilli119' jars contain a sliding joint which allows 

relative axial movement between an inner mandrel and an 

outer housing without allowing rotational movement 

therebetween. The mandrel typically has a ha111111er formed 

. thereon, whi1e the bousinq includes an anvil positioned 

adjacent the mandrel hammer. Thus, by sliding the hammer 

and anvil together at hiqh velocity, they transmit a very 

oubstantia1 impact to the stuck drill strinq, which is often 

sufficient to jar the diill string free. 

In some instances it is de~irable to greatly enhance 

the f oroe of the impact blows so that a much larqer 

hammering force can be applied to a stuck object. 

Typically, the force of the drillinq jar has been enhanced 

by addin9 an aooelerator to the drill strinq. The 

accelerator is used to store energy until the jar is 

tri9qered. When the jar is triggered, the accelerator 

quickly releases its stored energy and accelerates the 

hammer of the dri1ling jar to a very high speed. The force 

of the impact is, of course, related to the square of the 

velocity, thus, the hammer force is greatly enhanced by the accelerator 
• 
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Recently, drillinq jars have been developed that are 

capable or delivorinq hammer blow• in both an upward and 

downward direction. For example, u.s. Patent No. 4 1 361,195, 

issued November 30, 1982, to Robert w. Evans, describes such 

a double acting drillin9 jar. 

Heretofore, double acting accelerators have not been 

available to cooperate with double actinq drilling jars. 

Thus, it has not been possible to deliver enhanced upward 

and downward hammer blows with theae double actin9 drillin9 

jara. 

The present invention is directed to overcomin9 or 

minimizing one or more of the problems discussed above. 

rn one aspect of the present invention, a double acting 

accelerator is provided. The accelerator includes a tubular 

housing, and a tubular mandrel substantially coaxially 

arranged ~or telo~oopinq lonqitudinal movemen~ within the 

tubular housin~. A first piston is positioned radially 

between the tubular housing and mandrel, and is adapted ~or 

movement with the mandrel in response to movement of the 
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·mandrel in a first lonqitudinal direction relative to the 

housinq. Further, tha first piston is also adapted to 

reaiat lonqitudinal movement in response to movement of the 

mandrel in a seQond longitudinal direction relative to the 

houainq. A second piston is positioned radially between the 

tubular housing and mandrel, and with the first piston forms 

a substantially sealed chamber therebetween. The second 

pieton is adapted for movement with the mandrel in response 

.to movement of tho mandrel in the sacond longitudinal 

direction relative to the hou•inq and adapted to resist 

longitudinal movement in response to movement of the mandrel 

in the first lon9itudinal direction relative to the housinq. 

Thus, the chambor has an increase in pressure in response to 

movement of the mandrel in both the first and second 

lonqitud·inal directions relative to the housinq. 

BRIEF DESCBJP[JgN or THE DRAWINGS 

Other objects and advantaqas of the invention will 

beco•e apparent upon reading the followinq detailed 

description and upon reference to the drawinqs in whioh1 
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Fiqa. 1A-C illustrate successive portions, in quarter 

section, or a double aotin~ accelerator located in its 

neu~ral operating position1 

Figs. 2A-C illustrate successive portions, in quarter 

aoction, of the accelerator in ita downward operating 

poeition; and 

Fiqs. 3A-C illustrate successive portions, in quarter 

section, of the accelerator in its upward operating 

poaition. 

Whi1e the invention is susceptible to various 

modifications and alternative forms, apecific embodiments 

thereof have been shown by way of example in the drawings 

and will herein be described in detail. It should be 

understood, however, that 1:.hi• spcacification is not intended 

to limit tha invention to the particular forms disc1osed 

herein, but on the contrary, the intention is to cover all 

modifications, equivalents, and alternatives fallinq within 

the spirit and scope o~ the invention, as defined by the 

appended claims. 
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QUCRIPl'ION OF A PJWE.RRID EMBODIMENT 

Referring to the drawinqs, and in particular, to Fiqa. 

1A-c, inclusive, there is shown a double actinq accelerator 

1, whioh is o~ substantial lenqth necessitatinq that it be 

shown in three lon9itudinally broken quarter sectional 

views, viz. Figs. 1A, lB, and lC. Each of these views is 

ahown in lonqitudinal section extending from the center line 

(represented by a dashad line) of the accelerator 1 to the 

outer periphery thereof. The accelerator 1 generally 

comprises an inner tubular mandr~l 2 telescopingly supported 

inside an outer tubular housinq 3. The mandrel 2 and 

houainq 3 each oonsista or a ~lurality of tubular segJD.enta 

joined together preferably by threaded interconnections. 

The mandrel 2 consists of an upper tubular portion 4 

having an inner lonqitudinal passaqe 5 extending 

therethrough. The upper end of the upper tubular portion 4 

is en1arg-ed aa indicated at Sa and is internally threaded at 

G for connection to a conventional drill strinq or the like 

(not shown). The lower end of the upper tubular portion 4 

i• provided with a counterbore endinq in an internal 

shoulder 7 and i• internally threaded as indicated at a. An 

intermediate portion of the mandrel 2 consists ot a tubular 

portion 9 which ham its upper end threaded as indicated at 

-1· 
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10 tor conneotion inaida the threaded portion 8 of the upper 

tubular portion 4 with the upper and portion abutting the 

ehoulder ?. 'l'he lower end of tha tubular portion 9 is 

threaded externally as indicated at 11 and is provided with 

an internal bore or passagQ 12, which is a continuation of 

the passage 5 in the upper tubular portion 4. The lower end 

ot tho mandrel 2 consists of a tubular portion 13, which ia 

provided with a eounterbore ending in a shoulder 14 and 

internally threaded as indicated at 15. The tubular portion 

13 is threadedly assambl@d to the lower end of the tubular 

portion 9, with the lover end thereof abuttinq the shoulder 

14. 

'l'he lower end portion of the tubular portion 13 is 

threaded as indi~ated at 16 •. A. sleeve member 17 having 

internal threads lS is threadedly secured on the lower end 

or the tubular portion 13. The tubular portion 13 is 
\ 

provided wi'th an internal longitudinal passage 19 which is 

an extension of the passaqes s, 12 and opens tbrouqh a 

central opening 20 of the sleeve member 17. The three 

portions 4, 9, 13 of the mandrel 2, are threadedly 

assembled, as shown, into tho unitary tubular mandrel 2, 

which is lonqitudina1ly movable inside the tubular housinq 

3. 

.g • 
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The tubular housinq 3 is formed in several sections for 

purposes of assembly, somewhat similar to the mandrel 2. 

The upper end of the tubular housing 3 consists of a tubular 

member 21 which has a smooth innor bore 22 formed by a 

conventional bearing 22a at its upper end in which the 

exterior surf ace of the upper mandrel tubular portion 4 ia 

positioned for 1ongitudinal, slidinq movement. The lower 

and portion of the tubular housing member 21 haa a portion 

of reduced diameter forming an annular shoulder 23 and 

having an exterior threaded portion 24. 

The ~ubular housing 3 is provided with an intermediate 

tubular member 25 which is internally threaded as indicated· 

at 26 at its upper end for threaded connection to the 

threaded portion 24 of .the tubular mambar 2i. Tha upper end 

of the intermediate tubular member 25 abuts the shoulder 23 

when the threadad connection is securely tightened. The 

lower end portion of the tubular mambor 25 has a portion cf 

reduced diameter fo:rminq a shoulder 27 and is externally 

threaded, as indicated at 28. 

The lower portion of the tubular housing 3 consists of 

a tu~ular member 29 which is internally threaded, ae 

indicated at 30, Gt ita upper end for connection to the 

threaded port.ion 28 of the intermediate tubular member 25 • 

• 9. 
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·Tha upper end of the lower tubular member 29 abuts the 

shoulder 27 when the threaded connection is securely 

~ightened. The lower end of the tubular member 29 is 

internally threaded, as indicated at 31. 

A tubular member 29a ha• a portion of reduced diameter 

forminq a shoulder 27a and is threadedly connected at its 

upper end to the threaded portion 31 of the tubular member 

·29 in abutting relation with the shoulder 27a. The lower 

end of the tubular member 29a includes a threaded portion 

31a enqaqeable with a tubular connecting member 32. The 

tubular connecting member 32 is externally threaded, aa 

indicated at 33, at its upper end and has a shoulder 34 

against which the lower end of the tubular member 29a abuts 

when the threaded connection 31a, 33 is securely tiqhtened. 

The tubular connecting member 32 has an inner longitudinal 

passage 35 which is a continuation of the passa~es 5, 12, 19 

through the mandre1 2. 'l'he lower end of the tubular 

eonnoctinq member 32 is of a reduced diameter and ia 

provided with an externally threaded surface 32a for 

connection into the lower portion of a drill string or for 

connection to a fish, or tho like {not shown), when the 

apparatus is used with a fishing jar. 

-1().. 
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As has already been noted, the mandrel 2 and housing 3 

are formed in sections for purposes of assembly. The 

mandrel 2 ia arranged for slidinq movement inside housinq 3. 

A chamber tormed between the mandrel 2 and housinq 3 ia 

tilled with a suitable operatinq fluid that is preferably 

compressible, e.q. silicone, and it ia theratore necessary 

to provide seals against leakage from threaded joints formed 

at the various sections of the mandrel 2 and housing 3 and 

also from the points of sliding engagement between the 

mandrel 2 and housinq 3. 

As previous1y noted, the exterior surface o~ the upper 

mandrel portion 4 hae a slidinq fit in the bore 22 of the 

upper tubular member 21 of the housinq 3. The tubular 

member 21 !~_provided with at least one internal annular 

recess 38 in whioh there is positioned at least ono seal 39, 

which seals tho sliding joint against leakaqe of hydraulic 

~luid, Likewise, the threaded connection between the 

tubular housinq members 21, 25 ia sealed aqainst leakaqe by 

an o-ring 40, or the lika, positioned in an externai 

peripheral groove 41 in the lower end of the tubular houeing 

member 21. The threaded connection between the tubular 

housinq members 25, 29 is similarly sealed against fluid 

leakaqe by an o-ring 42 positioned in a peripheral groove 43 

in the lower end portion of tbe tubular houain9 member 25. 

-11-
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Likewi•e, the threaded connection between the tubular 

housing' membersa 29r 29a ia sealed against :f·luid leakaqe by 

an o-ring 42a positioned in a peripheral qroove 43a in the 

upper end portion of the tubular housinq member 29a. 

Finally, the threaded connection between the lower end 

of the tubular housinq member 29a and the connectinq member 

32 is similarly sealed aqainst leakaqe of fluid by an o-rin9 

46 positioned in an peripheral qroove 45 in the upper end of 

the connectinq member 32. Similar seals are provided to 

prevent leakage through the threaded joints connectinq the 

several sections of the mandrel 2. 

The apace between the inner bore of the various 

c~ponents·ot tha housinq 3 and the external surface of the 

mandrel 2 provides an enclosed chamber and passaqes for the 

flow of operating fluid, such as silicone, throuqhout the 

accelerator. 

At the upper end of the tubular housinq member 21, the 

spaoe between an inner bore so thereof and an external 

surf ace 51 of the tubular mandrel portion 4 provides a 

chamber 52. The upper end of th• chamber 52 is provided 

with a threaded opening 53 in which a threaded pluq member 

-12-
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54 is secured. The threaded opening 53 provides for the 

introduction or the operatinq fluid. 

The exterior surface of the tubular mandrel portion 4 

is of aliqhtly reduced diameter at a lower end portion 55 

thereof, and is provided with a plurality of lonqitudinally 

extendinq grooves 56 forminq splines therebetween. 'l"he 

lower ond portion o~ the tubular housinq momber 21 is 

provided with an inner bore 57 havinq a plurality of 

lon9itudinally extending grooves 59 ~herein and 

circumferentially spaced to detine a plurality of splines· 

therebetween to interact with the splines and grooves 56 in 

the upper tubular mandrel portion 4. Tha qroovea 56, 59 in 

the tubular housinq member 21 and in the tubular mandrel 

portion.4 ar~ or.greater dep~h :than the height of tha 

oppoaod splines positioned in those qroovas 56, 59. As a 

result, lonqitudinal passages are provided alonq the 

respective grooves 56, 59 in the mandrel portion 4 and the 

housin~ member 21. The passa~os formed by the claarange 

between the splines and grooves 56, 59 permit operatinq 

fluid to flow between the chamber 52 and the lower portions 

of the·aooelerator 1. 

Additionally, the arrangement of lonqitudinally 

extendin~ splines and grooves 56, 59 in the tubular housin9 

·13· 
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member 21 and on the tubular mandrel portion 4 provides a 

guide tor longitudinal Movement of the mandrel 2 in the 

housin9 3 without permitting rotary movement tharebetween. 

The clearance between the tubular housing _member 25 and 

the mandrei portions 4 1 9 is auah that there is provided a 

hydraulic chamber 63 of substantially enlarged size relative 

to the hydraulic chamber 52. In one embodiment, this 

enlarqed chamber 63 operates as a fluid reservoir for a main 

operating chamber, described in detail below. 

The tubular mandrel portion 9 is provided with a 

plurality of longitudinally ext:endin9 9rooves 76. ~he 

grooves 76 provide flow pasaaqas for the flow of operating . . 

fluid, as will be subsequently daaeribad. A spaear ring 77 

is supported on the tubular mandre1 portion 9 and has an 

intornal surface 78 spaood from tho exterior surface of tho 

mandrel portion 9 to provide an annular f1ow passaqa 79. 

The spacer ring 77 is provided with aparturea 80 which 

open from the passaqe 79 into tha hydraulic chamber 63. The 

lower end of tho passag• 79 also overlaps the upper end of 

~he grooves or passages 76. ~o provide for eontinuoua fluid 

communication between the hydraulic chamber 63 and the 

qroovea 76. The upper end of the spaoor ring 77 abuts the 

• 
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lower end o~ the tubular mandrel portion 4. The lower end 

of the spacer rinq 77 ia, in turn, abutt&d by the upper end 

of a tubu1ar portion B2, which rits over the external 

aurf aoe o~ the mandra1 portion 9 in which the qrooves 76 are 

formed. The tubular portion 82, therefore, encloses the 

grooves 76 and defines a system of longitudinally extending 

pasaages. 'l'ha lower end of the ~ubular portion 82 abuts an 

annular spacer rinq 83, which is provided with a plurality 

or ap~rtures 84 openinq into the ands of the grooves or 

pasaaqos 76. 

An inner surface 86 of the housin9 member 29 and an 

outer surrace 87 of the tubular portion 82 are spaced apart 

to define a hydraulic chamber 88, which is the main 

operatinq cha'Jllber mentioned above. Generally, the operatinq 

fluid within chamber 88 resists relative movement of the 

mandrel 2 and housing 3. That is, relative movement of the 

mandrel 2 and housinq 3 reduces the volume of the chamber 

ss, causing a significant increase in tha internal pressure 

of tho fluid within cha'Jllber 88, thereby producing a force to 

reoiot this relative movement. This resistance to relative 

movement allows a larqe buildup of static energy. Thus, 

when the force urging the housinq 3 is suddenly removed, as 

by trippinq of the associated drilling jar, the static 

energy is converted to kinetic ener9Y, eauaing the mandrel 2 

-15· 
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and housing 3 to move rapidly and accelerate a hammer within 

the associated drillinq jar (not shown) to strike an anvil 

aurfaoe with qreat force. Xt should be appreciated that 

this buildup of static energy is accomplished by movement of 

the mandrel 2 relative to the housin9 3 in.either 

1onqitudina1 direction. 

Preferably, the operatinq fluid is selected from a 

group that is relatively compr•••ible. For example, liquid 

silicone is preferred beoau8o it is substantia11y more 

compressible than conventional hydraulic fluid. It should 

be appreciated that it is the compression of t~e fluid that 

stores the energy in the accelerator. Additionally, any of 

a variety of compressible qases, such as nitroqen gas may 

also_ be use~_as the compressible.fluid without departing 

from the spirit and soope of the instant invention. 

Accordinqlyr means is provided for substantially 

sealing the chamber 88 to permit this buildup of pressure 

therein. The surfaces 86r 87 of the chamber as are smooth 

cylindrical surface•r permittinq free movement of a pair of 

pressure pistons supported therebetwean and defining the 

cbaml>ar ae.. A~ the upper end of the hydraulic chamber 88, 

an annular pressure piston 89 is positioned between the 

surfaces 8Gr 87 ror sliding movement therebetween. 'l'ha 

-16· 
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piston 89 ia sealed against fluid leakaqe by o-rinqs 90, 91 

poditioned in annular qrooves 92, 93, respectively. 

Movement of the piston 89 ia causad by enqaqement with the 

mandrel 2 and, in particular, a shoulder formed by the end 

ot the spacer ring 77. That is, downward movement of tho 

mandrel 2 and spacer ring 77 engages the piston 89 and urges 

it downward. Alt•rnatively, the lower end of the tubular 

hOU81ing member 25 forms a shoulder that prevents upward 

movement o~ the piston 89. Thus, the longitudinal position 

of the piston 89 is af f eoted by movement of the mandrel 2 in 

on1y the downward direct~on. 

Xn one embodiment, the piston 89 is pro~ided with at 

least one passage 94 to permit a small leakaqe flow of 

operating filu"id 1:herethrough. 'I'his leakaqe flow from the 

chamber sa to the chamber 63 occurlil during thermal expansion 

of the operating fluid as the accelerator i is lowered into 

the wellbore. However, during jarrinq, only a very small 

amount of operating fluid passes throuqh the passaqe 94. 

The lower end of the chamber 88 is similarly sealed by 

an annular pressure piston 111, which is substantially 

similar to the piston 89; The piston 111 is sealed against 

outward flow from the chamber 88 by a conventional one-way 

check valve 112. Also, the piston 111 is moveable upwards 

·17· 
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by enqaqement with the annular spacer rinq 83 durin9 

movement of the mandrel 2 upward and out of the housing 3. 

The upper end ot tha tubular housinq member 29a forms a 

shoulder that engaqes the piston 111 and prevents downward 

movemont thereof. The check valve 112 permits the 

replacement of the vary small amount of fluid that leaked 

throuqh the passage 94 durinq a previous jarring action. 

That is, a~tar a jarrinq action, the pressure in the chamber 

110 exceeds that in ~he chamber 88. 'l'hus, fluid flows from 

the chamber 110, through the check valve 112, and into the 

chamber 88, thereby restoring the volume o~ fluid in the 

chamber 88 to its pre-jar level. 

The mandrel 2 and housing 3 are urged to remain in the 

central.or n~utr~l position i~lustrated in Fiqs. 1A-C by a 

pair of coil springs. 118, 119. 1Tha coil springs 118, 119 

are coaxially positioned about the tubular portion 82 within 

the chamber 89 and respectively extend between the pressure 

pistons sg, 111 and a pair of radially extending flanges 

120, 121. %n particular, the tlanqes 120, 121 form 

ahou1ders 122, 123 against which the coil sprinqs 118, 119 

rest. 'l.'ha sprinqs 118, 119 also operate to urge the pistons 

89, 111 toward the ends of the chamber BS and to maintain 

the accelerator 1 in its central or neutral operatinq 

position. 

-18-
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A floatinq piston 109 is poGitionad in sealing 

relationship between the mandrel portion 13 and the tubular 

member 29& to isolate a hydraulically filled chamber 110 

from the internal passaqa 35. The chamber 110 is 

hydrau1ically connected to the qrooves 76 throuqh the 

plurQlity of aporturus 84. Thus, the chamber 110 is in 

hyclraulio communication with tha chambers 52, 63 to form. a 

substantial ~luid reservoir for the oparatinq chamber 88. 

The f loatinq piston 109 moves longitudinally within the 

chamber 110 .to accommodate pressure changes between the 

chambers 52, 63, 110 and the internal passaqe 35. These 

pressure changes ara ordinarily associated with variations 

in the temperature of the operating environment. 

A better appreciation or the operation or the 

accelerator 1 may be had by reference to Figs. 2A-C, where a 

cross sectional view of the accelerator 1 in its downward 

operatin9 poaition is shown. The interaction and movement 

o~ the varioua components of the accelerator 1 may best be 

appreciated by a dosoription of its operation during an 

actual downward and upward acceleration. Therefore, 

refeJirinq now to Fiqs. 2A-C, the movement of the various 

components of the accelerator 1 during a downward 

ad~eleration is illustrated and discusaad. 

-19-
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It should be appreciated that a si9flif icant operation 

occurrinq in the accelerator l is the operation and 

interaction of the pistons 89, 111. Accordin~ly, the 

operation of the pistons 89, 111 ia diocusaed in detail in 

conjunction with the drawinqs illustrated in Figs. 2A-c. 

:Further, a description of the accelerator 1 in its neutral 

position has already been shown and discussed with respect 

ta Fi9s. 1A-C. 

The accelerator 1 operates to enhance the hammering 

action of a drillinq jar by storing a larqe amount of anargy 

therein, which ia released in regponsa to the jar being 

triqqered. Accordingly, before a downward jarring action 

can be initiated, it is first preferable to "arm" the 

accelerator l by-placing a portion of the weight of the 

drill string onto the accelerator 1 and jar. Fiqs. 2A-C 

illustrate the mandrel 2 and, consequently, the spacer ring 

77 moved downward relative to the housinq 3 and, in 

particular, to the tubular member 29. This downward 

movement ia, of course, caused by tbe weiqht or tho dri11 

strin9 restin9 thereon. 

The mandrol 2 has moved sufficiently far downward that 

the spacer rinq 77 has lonqitudinally moved into the chamber 

as, carrying the upper piston 89 therewith. The spacer ring 

' 
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77 has carried the piston 89 into the chamber 88, thereby 

co~preaain9 the fluid in the chamber 88. The lower piston 

111, however, baa contacted the upper end of the tubular 

housing member 29a, preventinq ~urther longitudinal movement 

thereo~. It should be appreciated that it a relati~ely non­

compresaible hydraulic fluid were to be is used in the 

chamber 88r then only relatively minor movement would occur. 

The oo!l spring 118 is shown to be relatively 

uncompressed, owinq to the lack ot longitudinal movement 

between the piston 89 and flanqe 120. The coil spring 119, 

on the other hand, is hiqhly compressed, owinq to the 

longitudinal movement between the piston 111 and flange 121. 

At thi1'.5_point, the accelerator 1 is· fully "armed" and 

prepared to aoc:alerate the haJ1111ler of the jar in response to 

the jar being triqqered. In this downward actuation, the 

mandrel 2 haa been forced into the housinq 3 by placinq the 

weight of the drill strinq onto the accelerator 1. When the 

jar trigqerar the support %or the housinq 3 is removed and 

the housing 3 is free· to move downward with the hammer of 

the jar. However, tha accelerator l enhances this downward 

movement. Since the jar below no lonqer resists downward 

movement of the housing 3, then the pressurized fluid in the 

chaml:>er ea is free to expand and force the housing 3 
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downward alonq with the hammer of the jar. This forced 

expanaion greatly anhances the hammerinq force of the jar. 

Referring now to Fiqs. 3A-c, an upward actuation of the 

accelerator 1 ia described. once again, the upward 

actuation is proceeded by the accelerator 1 being positioned 

in ita neutral position, as shown in Figs. lA-C. An upward 

actuation begins by tbs mandrel 2 being withdrawn or pulled 

upward and out ot the hqusing- 3. Upward movement of the 

mandrel 2 causes the spacer rinq 83 to enqaqe the lower 

piston 111 and move the piston 111 upward with the mandrel 

2. 

Movement of the piston 111, of course, reduces the 

volume of th• chamber sa since tha upper piston 89 is 

prevented rrom ~ovin9 upward by engagement with the lower 

end of the tubular housinq member 25. 'l'hus, this movement 

begins to drastically increase the pressure therein. As 

discueaed previously, a small amount of hydraulic fluid is 

allowed to leak from the chamber 88 throuqh the upper 

pre&eure piston 89, thereby permittinq continued qradual 

movement of the mandrel 2 upward and out or the housinq 3. 

The coil sprinq 119 is shown 1:0 be re1atively 

uncompressed, owinq to the lack of longitudinal movement 
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between the piston 111 and flanqe 121. The coil sprinq 118, 

en the other hand, is highly compressed, owinq to the 

longitudinal movement between the piston 89 and flange 120. 

At this point, the accelerator 1 is fully "armed" and 
prepared to accelerate the hammer ot the jar in an upward 

direction in response to the jar being triqqered. rn this 

upward agtuationr the mandrel 2 'has been forced from the 

·houain9 3 by liftinq the drill string. When the jar 

triqgers, the housing 3 is no lonqer held downward by the 

jar and drill atrinq there below. Thus, the fluid in the 

chamber sa is free to expand and pull the hammer of the jar 

rApid1y upward. This forced expansion greatly enhances the 

upward hammerinq force of the jar. 

In an alternative embodiment of the accelerator 1, the 

chamber 88 is isolated from the chambers 52, 63. 110 so that 

a dif~erent operating fluid may be employed in the operating 

ohaJDber 88 from that usad in the chambers 52r 63, 110. In 

the first embodiment describad above, the operatinq fluid 

used throughout the accelerator 1 is preferably silicone, 

which tends to have poor lubricatinq qualities when compared 

to conventional hydraulic fluid, but is preferable for its 

qreatly enhanced compressibility over that o~ conventional 

hydraulic rluid. Therefore, in this alternative embodiman~ 
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of the accelerator 1, the operating chamber 88 is preferably 

f i1led with tho relatively compressible operatinq fluid, 

such as silicone so that the accelerator l may store its 

energy by compressinq the silicone. However, the remaininq 

chambers s2, 63, 110 are filled with the relatively 

incompressible but hiqhly lub~icatinq conventional hydraulic 

~luid. Ta prevent mixing of these different fluid types, 

th• uppar piston 89 and lower piston 111 are not provided 

with the paasa9e 94 and check valve 112. Additionally, as 

discussed above other relatively compressible fluids may ~e 

readily substituted for that of silicone, such as, but not 

limited to, gaseous fluids. 

Although a particular detailed embodiment of the 

apparatus has been described herein, it should be understood 

that the invention is not rastricted to the details of the 

preferred embodiment, and many chanqes in design, 

conriguration, and dimensions are possible without departing 

from the spirit and scope of the invention. 
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