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ABSTRACT
A shide hemmer includes three major comp onedts, namely, a guide
| isleeve, a plunger and an impact head. The ptunger is inserted within the
_ guide .sleeve The ﬁripact heéd is secured within the distal end of the guide _
5 sleeve,and hasa pOI'thIl which protrudes from the gulde sleeve distal end.
The impact head is able to freely slide W1th1n a segmented portion of the
cuide sleeve distal end. The plunger is shid within the guide sleeve at a
selected veIOCity- in order to contact the portion of the impact head slidably
secured within the guide sleeve. The force of the plunger striking-the -

10 impact head 1s transmltted through the 1mpact head to.a targeted obJ ectin
. contact with the protrudlng portion of the impact head. The 1mpaet head

may be ﬁtted with various types of tips.
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.  SLIDE HAMMER
Technical Field '
This 1nvent10n relates to a device which transfers the force of an

1mpact to a targeted object and, more particularly, to a slide hammer which

transfers the force of an impact to a targeted object.

Background Art
It 1s known to use various combinations of chisels and hammers in

order to impart a force upon a targeted object. In the automotive repair

industry, it is often necessary to reshape and straighten vehicle body frames

‘which have been damaged. Various forms of frame straightening machines

Also, for intricate reshapmg of smaller frame members, machines are

,unsuxtable Thus, the straightening of a vehicle body frame still reqmres a

considerable amount of manual labor.

One disad: vantage of using a hammer and chisel is that the hammer

- and chisel have to be firmly gﬁppedv.ﬁ BeCause metal to metal contact is

made between the frame and the chisel, most of the force of the impact is
transmitted back through the user’s handsand arms. This force transmitted
back through the hands and arms of a PErson can cause great pain and

discomfort, as well as to cause premature fatigue. Because the hammer has
to be swung with great force, the hammer itself can become a danger,

particularly in hammering out those hard-to-reach locations on the frame.
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These and other known ﬁhazards make the use of a chisel and hammer

- undesirable.

- Therefore, a need exists for a device which can be safely and easily
manipulated by a user for applying a desired amount of force to a targeted
object. A need also exists for a hammen'ng device which allows a user to
vary the amount of force apphed by the device without having to
substantlally cha nge the user’s physrcal efforts in mampulatmg the device.

It 1s one object of this invention to provide a slide hammer device

‘which is able to transfer the force of an impact to a specific targeted object.

It 1s another object of this invention to provide a slide hammer device

which minimizes the reaction force which is transmitted back through the -

- user’s hands and arms. It is yet another Ob_] ect of this invention to provide
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increased safety w1th a harnmenng device. It s yet another object of this
invention to provide a hammering device Wthh has removable and varying

tip configurations in order to further control the type ot force applied to the
targeted object. These objects and others will be explained more fully

below as they apply to the slide hammer device of this invention.

Disclosure of the Invention

 Inits simplest form, the slide hamrner of this invention 1s a
hamrnenng device which allows the force of an impact to be transferred to
a targeted object. The apparatus has three major components, namely,
guide sleeve, a plunger, and an impact head. The plunger 1s inserted within
the guide sleeve. The impact head is secured within the distal end of the

guide sleeve, and has a portion which protrudes trom the guide sleeve distal
end. The impact head is able to freely slide within a specified portion_of
the guide sleeve distal end. The plunger is slid within the guide sleeve and
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- is able to make contact with the portion of the nnpact head sl1dably secured

within the guide sleeve The force of the plunger moving strikirig the

| .1mpact head 1s transmitted through the impact head to a targeted object

10

contacted by the impact head such as a vehicle frame member. The impact
head may be fitted with various types of tips. The partlcular tip chosen is
based upon the type of force which is td be applied upon the targeted '
object. The exterior dimension of the plunger and the channel or opening
in the guide sleeve are sized for a relatively close tolerance fit which
ensures a smooth slldlng movement of the _plunger within the guide sleeve.

The portion of the 1mpact head secured within the guide sleeve distal end is

also sized so that it maintains a relatively precise sliding movement within

the guide sleeve. Optionally, various sized weights may be added to the

plunger in order to increase or decrease the amount of force which is

~ transmitted from the plunger to the impact head. A removable handle Inay
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be mounted to the guide sleeve in order to further reduce the shock of the
impact which is transmitted back through the user’s hands and arms, and
also to allow the device to be more easily gripped during use. Also, a

removable support may be used when the device is used to apply force to

an object on the grround such as concrete or asphalt.

The use of the guide sleeve to. guide the plunger greatly increases

the 'accuraey at which a force is applied and to atargeted object. Not only

‘can the angle at which the force is applied be better controlled, but also the

magnitude of the apphed force as well. The guide sleeve acts as an
ahgnment means for directing the force at a desired angle Since the
plunger travels along this aligned path, the angle at which the forceis
applied to a targeted object is very accurate. With a hammer and chisel, it

1s much more difficult to maintain this aligned path between the chisel axis
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and the angle at which the hammer strikes the chrsel head therefore the

~ angle at which force is apphed to a targeted object 1S more 1nconsrstent In

10

15

terms of force magnitude, the plunger may be slid within the guide sleeve

at the appropriate velocity to INCTease or decrease the force transmltted

through the impact head. The use of the guide sleeve 1n conjunction wuh

the plunger also makes the application of force safer since there ; isno

possibility that the plunger will become disengaged from or otherwise slip
away from the impact head during impact. Since the plunger may be slid
within the guide sleeve as opposed to being independently lifted or carried
throughout a striking motion, the user must only overcome the slight
friction between the guide sleeve and the plunger to move the plunger fer :
contact with the impact head. The plunger may be lubricated as necessary
to further reduce the amount of effort required to slide the plunger within

the gurde sleeve The removable weights attached to the plunger can allow

one to further vary the force applied. Additionally, the gu1de sleeve and

- plunger may be made longer or shorter depending upon the apphcatlon and

20
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the amount of force to be applied to the targeted object. Because the

impact head may be fitted with removable tips, the slide harnrner 1S
adaptable for use in many applications.

' The use of the device results in less*force being transmitted back
through the hands and arms of a user. When the plunger achieves the
desired velocity within the guide sleeve, the user’s hand need not be '
gripped tightly around the proxrmal end of the plunger which, 1n turn
reduces the amount of force transrnltted back through that hand. As
discussed above with respect to a standard hammer and chisel, a hammer
must always be ti ghtly gripped during impact against the chisel which, in
turn, results in much greater force being transmitted back through the hand.
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Also, since the meact head is able to shide along a specified Iength within
the gulde sleeve, the guide sleeve itself may recoil and absorb the -
retransmitted impact force which further reduces the shock experienced by -
the user’s hand which grips the guide sleeve. In geﬂeral, the sliding
engagement of the 'impact' head and the plunger within the guide sleéve
combines to enhance the shbck absorpﬁon characteristics of the slide
hammer.

Since the iﬁpact head 1s able to slide with minimal resistance within
the specified portion of the guide sleeve, the full impact of the moving
plunger may be transmitted to the impact head which, in turn, helps to
ensure that an adequate force is applied to the targeted object.

These and othelf advantages will become more apparent by a review

of the following figures, in conjunction with the detailed description.

Brief Description of the Drawings
Figure 1 is a partially exploded perspective view of the slide

hammer of this invention;
‘ Figure 2 is a partlally exploded vertlcal sectlon taken along line 3-3
of Figure 1;

Figure 3 15 a vertical section, taken"-‘alon‘g"line 3-3 of Figure 1;

Figure 4 is an enlarged fragmentary exploded perspective view
111ustratmg a removable weight attached to the proximal end of the plunger

Flgure S15a ﬁagmentary perspective view of an 1ntegra1 collar and
extendlng handle which may attach to the guide sleeve to further assist a
user in holding the slide hammer during use;

Figure 5A is a vertical section, taken along line 5A-5A of Figure 5;

et Lmge s M M A AL WAL o LR S OISt WM A AN w8 G0 G GRIRC MG - SR B 2 4] A W AR AN LN A [ 1 5= e My ey b

L T L R e L LR LT N T Nh— ranmmeve
‘e . e * IR IR B e AN IR Gl M) A oy.wmﬁmm
AN Ut A KA A & 1 EARMEEFAARALE - 6. ML Sra criEiRS. W



10

15

20

235

CA 02298026 2000-02-24

. 6

Figure 6 is a perspective view of the slide hammer and a ground
support accessory for supporting the slide hammer when used to contact an
object on the surface of the ground; ‘ .

Figure 6A is an enlarged vertical section, taken along line 6A-6A of
Figure 6: ' ' '

- Figures 7-16 are enlarged perSi;ective views of the various types of

tips which may be used with slide hammer; and

Figure 17 is a fragmentary perspective view of a vehicle mounted to
a frame pulling machine, and fhe slide hammer of this iﬁventib_n positioned

to apply a force against the vehicle frame.

' Besf Mode for Carrying Out the Invention

As shown in Figures 1-3, the slide hammer 10 includes three major

components, namely, a guide sleeve 12, a plunger 14 that is slidably

engaged within said guide sleeve, and an impact head 16 which is slidably
secured within the distal end of the guide sleeve 12. The guide sleeve 12 is;
preferably of a cylindrical shape, and has a main guide sleeve section 13
and a cOrresponding inner cylindrical surface 18 forming a longitudinal
passageway 19. A flange or proximal stop 20 is formed at 'the proximal
end of the guide sleeve. The guide sleeve 12 further includes an impact
head recéiving'section 212. As shox;vn in the veftical sections of Figures 2

and 3, receiving section 22 has an inner cylindrical surface 24 which is of a

ﬂighﬂy larger diameter than inner surface 18. Receiving section 22 may

 simply be a largler s1zed cylinder pipe member which overlaps with main

guide sleeve section 13 at welded joint or overlap area 26. The distal end

of head recéiving section 22 has a washer or distal stop 28 welded thereto.
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- Plnnger 141sa solid and cylindrical shaped member inclnding a

main shaft orrod 33. A gripping means or handle 32 may be aﬁached to

~ the proxnnal end of plunger 14. The dlstal end of plunger 14 i 1s inserted
within the opemng 31 and mto passageway 19 of guide sleeve 12. Plunger

14 1s shidable within passageway 19 of gulde sleeve 12 to make contact
w1th 1mpact head 16. The extent to which plunger 14 1S mserted Wlth]ll
passageway 19 of guide sleeve 12 may be limited by contact of the handle
32 against flange or stop 20. The distal end of plunger 14 must be able to

‘be mserted far enough within guide sleeve 12 to make contact with impact.

head 16. As also shown in Flgures 1-3, impact head 16 includes a slide
portion 34 which 1s shdable within gulde sleeve 12 along inner surface 24, -
and an impact extension 36 which protrudes through washer/ stop 28.
Impacf head 16 may simply be a solid member having two distinct
cylindrical sections of differing _diameters,‘namely, impact extension 36

being smaller and slide portion 34 being larger. As shown in Figures 2 and

'3, impact head 16 is free to slide along inner surface 24 and in the open

- space between the distal end 37 of main section 13, and the inner surface

39 of washer/stop 28. The amount of dlsplacement or movement w1th1n .
receiving section 22 by impact head 16 is shown as distance D in Figures 2
and 3. This distance D may be adjusted as desifedby either increasing or
deeteasing the length of slide portion 34, or by increasing or decreasing the
length of head receiving section 22. Additionally, while the preferred
embodiment shows the guide sleeve 12 and plunger 14 being of certain
relativeiengths, it shall also be understood that the lengths of these
members may also be increased or decreased as desired.

" Depending upon the type of impact or force to be applied to a
targeted object, a number of different‘ types of interchangeable tips 40 may
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 be employed. Fi gure 1 and Figures 7-16 illustrate exarnples of

mterchangeable tips 40. Each of the interchangeable tips 40 1nclude a bore
or channel 47 formed in a receiving section 49 to receive impact extension
36. Interchangeable tips 40 may be 'secured td impact sectiou 36 in any
number of well-known mea:us. -F.or exqmple, a radial groove may be
formed in .impact extension 36 and a biased split ring 42 may be secured

within the groove. Alternatively, or in conjunction with the use of split

" ring 42, a hole 44 may be drilled through impact extension 36. A roll or

cotter pin 46 may then be used to secure the tip 40. If such a pin 46 is used,
a corresponding hole 48 may be dnilled.in rece1v1ng sectlon 49 of the tip 40..
Now referring to Figure 4, a weight 50 may removably attach to the:-

proximal end of plunger 14 in order to vary the amount of force which is

applied to a targeted object. As shown, weight 50 may simply be another

solid, cylindrical member with a protruding threaded screw 52 which 1s
screwed 1nto a corresponding threaded well 54 formed 1n the proximai end
of plunger 14. The specific mass of weight 50 may be adjusted to modify
the force to be applied. | -

Now referring to Figures 5 and 5A, means may be provided on
guide sleeve 12 for holding or securing the guide sleeve during use, and
further to dampen or reduce the amount of shock that 1s transmltted to the

user. As shown, a collar 56 is placed over the guide sleeve 12, and a

handle 60 with a protrudmg threaded screw or nut 62 1s received within a
threaded well 64 which extends completely through collar 56. The 1ead1ng

or distal tip of threaded nut 62 contacts the guide sleeve 12 to secure the

handle 60 in place. The collar 56 may be placed at any pbint along the
length of the guide sleeve 12.
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In some applications, it may be necessary to apply a force to an

ob_] ect which 1s on the surface of the ground In such apphcatlons it s

advantageous to have a support which helps in steadymg the guide sleeve

- 12. Accordingly, Figure 6 illustrates an accessory in the form of a support -

70 which may be used in such circumstances. Support 70 may include a
pair of spaced collars 72 interconnecteo by a curved brace 74. A pivot or
contact point 76 1s formed approximately midway between collars 72. This
prvot/contact point 76 is placed on the ground. Collars 72 may simply be
U-shaped members, as shown 1n Figure 6A. A tightening nut 78 is
received in a threacled-well 30 formed in collars 72.. The leading or distal
tip of tightening nut 78 contacts guide sleeve 12 to secure the brace 70 In

- place. Although a p'air of collars are shown 1t shall be understood that only

one collar 1S necessary for support 70. Accordmgly, brace 74 could 31mply

- be a stratght member Wthh extends from collar 72 and has a dlstal end

which contacts the ground; | _
 Figures 1 and 7-16 illustrate some exatnples of the types of tips

which may be used with the slide hammer of this invention. As discussed
above, common to each of these tips 40 are the corresponding receiving

sections 49 with bores or channels 47 for recelvmg impact extension 36.

Each of these tips may also mclude the holes 48 for receiving the pin 46;

Flgure 1 1llustrates a rectangular shaped tip 81 having a waffle-like
contacting surface;
F igur'e 7 illustrates a curved tip 82,
- Figure 8 illustrates a chisel-type tip 84;
Figure 9 illustrates a rubber, mallet-type tip 86.;
Figure 10 illustrates a rod-like tip 88;

Figure 11 illustrates a blunted tip 90 with grooves o1;
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Figure 12 illustrates a blunted, chisel-type tip 92;
Figure 13 illustrates o spatula-shaped tip 93; .
Figure 14 illustrates a circular waffle-type tip 94;
‘Figure 15 illustrates a hook-type tip 96; and
..Fi“gure 16 1llustrates a tip 98 which may be used to apply force

against a cylinder or rod by placing such cylinder or rod within arcua_te

groove 99.

Although Figures 1 and 7-16 illustrate spec1ﬁc types of tips 40, it

~ shall be understood that other types of tips may be used. These foregomg

disclosed tips are similar to tips which may found in commercially

available hydraulic ram sets, such as a Port-A-Power™ hydraulic ram sets. -

Also, each of the foregoing described tips ‘could be fitted with a ball
and socket-type connection (not shoim) at recerving sections 49. These
rotatable connections would further allow the slide hammer to be
positioned in hard-to-reach locations in order to apply a force at an exact
desire angle.

In operation, the tip 40 is placed against the targeted object.
Preterably, the impact head is placed in the retracted position of Figure 2,

~oratleastina partiaIly retracted position. The slide hammer is then

positioned at the desired angle with reSpectftO-the targeted object. The
plunger 1s then rnoved at the de31re speed within the gulde sleeve to contact
the impact head The greater the velocity, the greater the force applied
through the nnpaet head to the targeted object. When the force of the
impact head is transferred to the targeted Ob_] ect, in accordance with basre
phy51cs principles, an equal and opposite reactlon will be transmitted back

through the impact head. Some of this force will be transmitted back

 through the guide sleeve, but since the guide sleeve is not rigidly connected
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to the impact head, a much lesser force will be transmitted through the

guide 'sleeVe.‘ Thus, the hand holding the guide sleeve should not

experience undue shock. The majority of the recoil or reaction force will

be transmitted back through the plunger. Because the user’s hand does not

need to firmly grasp the plunger, less force will be transmitted back

- through the user’s hand and arm Which manipulates the plunger.

Additionally, the handle 32 will absorb some of the recoil. In those

circumstances when the slide hammer is in use and when the handle 32 is

held at a higher clevation than the distal end 30, it may not be necessary to

continue to grasp the plunger after its sliding movement within the guide.

sleeve 12 has reached the desire velocity. Accordingly, no shock or recoil :-

1s transmitted through the user’s hand or arm. Depending upon the length
of the guide sleeve, however, it may be necessary to monitor the recoil of
the plunger se 1t doee not completely exit the ghide sleeve or otherwise
contact the user. . ‘

Even if the impact head 16 1s 1n the full extended posmon of F1 igure

3 when the plunger makes contact w1th the impact head, minimal recoil or

reaction forces will be ge nerated through the guide sleeve. Additionally,
the v1brat1ons caused by the 1mpact with the targeted obj] ect will cause at
least some mherent shiding movement of the 1mpact head 1n the proximal

direction which, in turn, will help to dissipate or dampen the recoil.

Therefore, regardless of whether the slide hammer is in the ful‘ly retracted

or extended position, the slide hammer is effective in allowing a force to be

“projected onto a targeted object without sacrificing safety or comfort for

the user.

Figure 17 illustrates how the slide hammer 10 of this invention méy

be used to apply a force to the portion of the frame of a vehicle near a
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wheel assembly which must be straightened. As shown, the vehicle may be

~ mounted upon a frame machine or rack 100. Common frame machines 100

include a plurality of beams 102, and braces 104 which may be positioned
at the desired points along the vehicle frame. A hydraulic or pneumatic
cylinder 106 communicates with a hydraulic or pneumatic pump (not
shown) through line 108. A chain 1'10\is secured between a beam 102 and
an attachment point 111 on the vehicle frame. Slots or grooves 112 in
beams 102 allow the braces 104 and the cylinders 106 to be positioned' as
desired. In the particular example of Figure 17, cylinder 106 is extended
which results in a force applied by.chain 110 in force direction F . Lhis
results in a force being placed upon longitudinal frame member 114. A -
vertically extending and curved frame member 116, which 'is welded to
longitudinal frame member 114 at attachment point 111, is also placed
under stress by chain 110. The slide hammer 10 maj then be used to apply
the necessary forcé to bend frame members 114 and 116. As shown, slide
hammer 10 is simply placéd on the opposite side of attachment poiﬁfc It
and a force F, 15 applied by striking the phmger 14 against inipact head 16.

' This invention has been déscribed in detail with r_eferenée toa
particulaf embodiment thereof, but it will be understood that various othéf.

modifications can be effected within the spirit and scope of this invention.
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CLAIMS

What is claimed IS: l
1. A slide hammer comprising:

a 'guide sleeve having a distal end and a proximal end, said
5 _ guidé slee\}e further having an inner surface defining a longitudinal
passageway therein, and a stop positioned at said distal end,;
an impaCt head slidably secured Within said longitudinal
‘passageway at said distal end of said ’guide sleeve, said impact head having
a proximal end which remains within said longitudinal paésageway,' and a
-10  distal end including an impact extension wﬁich extends beyond said distal
‘end of said guide sleeve, said impact,head being movable between an
extended position and a retracted position; _
| a plunger inserted through said proximal end of said guide
sleeve and intb said longitudinal passageway, said‘plunger having a
15  proximal end which extends proximally beyond said ptox;irnal- end of said
guide sleeve, said plunger béing slidable within said longimdin31;
passageway fbi' selective contact with said proximal end of said impact
'head;'and' - '
' wherein the contact between said plunger and said impact
20 head results in a force transmatted to a targeted ob; ect in contact with said

distal end of said 'iInpabt head.

2. A slide hammer, as claimed in claim 1, wherein:
said proximal end of said impact head includes a slide portion
which is positioned in close contact with said inner surface, and is freely

25  slidable between the extended and retracted positions'.
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3. A slide hammer, as claimed in claim 1, further including;:

a proximal Stop formed within said guide sleeve which limits

the proximal travel of said impact head within said longitudinal

‘passageway, and defines the limit of the retracted position.

4, A slide hammer, as claimed in claim 1, turther including:

-~ a tip member rem'ovably attached to said impact extension.

- 5. A slide hammer, as claimed in claim 1, wherein‘:
said distal stop includes a washer attachéd to said distal end
of said guide slesve, said washer having an opening allowing said impact

extension to extend therethrou gh.

6. A slide hammer, as claimed in claim 1, wherein:
~ said plunger includes a handle at said proximal end thereof

for gripping and controlling the movement of said plunger within said

guide sleeve opening.

7. A slide hammer, as claimed in claim 2, wherein:
~said slide portion is of a first “diéﬁ'léter, and said impact

extension is of a second smaller diameter.

8. Aslide hammer, as claimed in claim 1, turther including:
a weight removably attached to said proximal end of said

plunger. -
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0. A slide hammer, as claimed in claim 1, "ﬁmher,including:
a collar surrounding of said guide sleeve;
a handle; and

a threaded member interconnecting said collar and said

“handle for securing said handle to said guide sleeve.

10. A slide hammer, as claimed in claim 1, further including:

' meané for supporting said slide hammer in an inclined

p031t10n so.that said proximal end of said guide sleeve is maintained at a

hlgher elevatlon than said distal end, thus allowing said slide hammer to

\
more easily transmit a force to an object on the ground.

11. A slide hammer comprising:

a pluhger;‘

means for :slidably receiving satd plunger énd having
proximal and distal ends; and - .

means for transferring force from said plunger to an object
exterior of said reans for slidably receiving, said means for transferring
belng freely slidable within said means for slidably receiving between an
extended and a retracted position, sa1d means for transfemng bemg
nnpacted by said plunger as 1t is slid through said means for receiving
resulting in said means for transfernng bemg moved from said retracted

position to said extended positions.

12. A slide hammer, as claimed in claim 11, wherein;

said means for transferring includes a slide portion positioned

within said distal end of means for receiving.
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13.  Aslide hammer, as claimed in claim 11, Wherein:
said means for receiving further includes a disfal stop formed
at said distal end of said means for feCeiving, and a proximal stop spaced

from said distal end, said proximal and distal stops defining the limits of

5  said retracted and extended positions, respectively. -

14. A slide hammer, as claimed in claim 11, further including:

~ aremovable tip attached to said means for transferring force. .

15. A slide hammer, as claimed in claim 11, wherein:

said plunger includes a handle for gripping.

10 16. A slide hammet, as claimed in claim 11, wherein:
said means for transferring force includes an impact
extension extending beyond said distal end of said means for slidably

receiving for contacting a targeted object.

17. A slide hammer, as claimed in claim 13, wherein:
15 | said distal stop includes a washer attached to said distal end
of said means for receiving, said Wa_Sher further includiné an opening
formed therethrohgh for :allowing said means for transferring force to

extend therethrough.

18. A slide hammer, as claimed in claim 16, wherein:

20 | said slide portion has a first diameter, and said impact
extension of said means for transferring force has a second smaller

diameter.
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19. A method of applying a force to a targeted object 'cornprising

“ the steps of:

providing a guide for receiving a sliding member
therethrough°

providing an impact head secured w1th1n the gulde and freely
shdable between a retracted and extended position;

sliding the sliding member through the guide at a desire
speed to contact the 1mpa.ct head;

slicding the impact head W1thm the guide ﬁom the retracted to
the extended position;

transferning force from the sliding member throdgh said
impact head to the targeted object;

displacing the slide member in recoil response to a reaction

force created by contact against the targeted obJ ect by free sliding

‘movement of the slide member W1th1n the guide.

20. A method, as claimed in claim 19, further including the step
of:

placing a removable tip over a distal end of the impact head.
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