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This inveiition rélateés to a device for disassembling
machine elements and more particiilarly to mechanism by
which- great pulling or pushing force c¢an be applied for
se in the disconnection and removal of paits of ma-
chiries which are to be disassembled.

While not limited to such use; the invention finds par-
ticular application in connection with apparatus for use
in the removal of pivot pins from link chains and in the
pulling of gears. )

. An important object of the invention is the provision

of means for augmenting the mechanical advantage ob-
tainable in apparatus of the kind referred to, wheéreby
the force which may be applied to start stiick machine ele-
: ments may be greatly increased.

Ariother object of the invention is to provide mears by
which great starting force may be applied fo stuck ma-
chiné elements, and which is operable upon the starting
of such elements to enable the force to be rapidly ap-
plied in successive stages to effect completé release and
the Temoval of the elements. S

A further ‘object of the invention is the provision of
apparatus of the type mentioned, which includes lever
operated mechanism by which great force may be exérted
o machine elements which are to be separated, and
means which is operable to follow up the movement ‘of
the elements whereby the application of the force there-
to may be continued to complete. the separation of the
elemients.

A still further object of the invention is to provide
force applyiig miechanism of the kind referred fo which
is of simple design and rugged constriction, capable of
delivering the force reéquired and withstanding the ¢on-
ditionis of rough handling and hard usage to which stich
équipment is likely to be stibjected. ‘ ol

The invention will best be understood from the foliow-
ing detailed . description; - constituting a specification of
the:sathe, when considered in conjunction with the 'ar-
néxed drawings, wherein— ‘ ‘

Figure 1-is-a side elevational view, pattly broken away
and partly a cross-section illustrating a preferred enibodis
ment of the invention and the manner in which the same
may be used in rethoving a pivot pin from' link' chain
miechanism; o

~Figtire 2 is an end élevational view of the ifivention;
looking at the left hand eiid of the same as illustrated
in Figure 13 ‘

Figure 3 is a cross-sectional view taken along the line
33 of Figure 1; looking in the diréction indicated by
the arrows; : ) ‘

Figure 4 is a'side elevationial view of the invention ds
illustrated in Figure 1, showing the relationship’ of the
parts at'a different stage of the' operation of the device;
and

Figure §'is a top plan view illustrating a- somewhat
different. formy of the invention used as a gear puller; -

- Referring now to the drawings in greater detail, wheres-

in- like numerals of reference- are used: to designate sims:
ilar parts throughout the:several views, the invention. ag
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illustrated in Figures 1 to 4 includes a tension bas 10,
tpon which a clamping liead 12 and a power head 14-aré
mounted in longitudinally spaced relation. -The clamps
ing head 12 may be formed with laterally-spaced, down=
wardly:extending flanges 16, and may have a downwardly-
opening, longitudinal groove 18 extending from end to end
thereof and which fits over the upper edge of the tension
bar 10.. The flanges 16 are suitably perforated for the
reception of a bolt 20, or other suitable fastening means,
vhich extends through the flanges and through a suitable
Opening in' the tension bar, whereby the clamping head

" is securely attached to the bar, In its upper surfacé
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the clamping head is provided with longitiidinally-spaced,
laterally-extending notches 22, for the reception of the
links 24 of a link chain 26; and the clamping head may
also have a longitidinal groove 28 in its upper sur-

- face, for the reception of rollers' 30 of the link chain
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mechanism, by which the links 24 are retained in prop=
erly spaced relation. At one end of the clamping head
a clamiping element 32 is located, which if formed with a
downwardly opening groove 34 info which one of the
links 24 of the chain 26 fits, and this clamp element is
secured " to the clamping head by means of suitable
bolts 36, whereby the chain miechanism is securely
clamped to the clamping head. The clamping head and
clanip element are provided with complementary Erooves.
forming a longitudinally-extending passageway, indicated
at 38, for a purpose later to be made apparent. .

The power head 14 is of generally block-like cop-
figuration, having a longitudinally-extending, downward-
Iy-opening groove 40, which fits over the upper edge of
the tension bar 10, and the power head is provided with
suitable perforations for the reception of fasténing means,
such as the bolts 42, which' pass through suitable open-
ing in' the tension bar, and by which the power head
is securely anchored to the bar, The power heid hag
a longitudinally disposed bore 44, extending therethrough,
through which an adjusting screw 46 exténds, upon which:
screw an. oscillating member 48 is threadably mounted,
the threads being indicated by dotted lines at 462, Fig.
3. " Thus, the hub portion of member 48 is in the nature’
of a nut threaded on screw 46. o

The oscillating’ member 48 is preferably formed with
diametrically opposed. end bearing indentations 50, and
has & cylindrical extension’ 52, which' is slidably  fitted in:

.- the bore 44. A radially extending. lug is also provided
- on. the member 48, which may have a suitable opening:
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56 therethrough, for the reception of an operating lever,
by which the member may be rotated: with the screw 46
in the bore 44. » , :

The power head 14 has longitudinally extending . €x-

- ternal recesses 58, which ferminate in rounded bearing
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portions 60, and in which pivot pifis 62 are located, which
bear at one end on the bearing portiors 60, and at their
other ends in the indentations 50 of the member 48.
These pins- 62 are preferably ¢longated, and the recesses

' 88" are of such configuration that the pins may perform

a rocking movémient in the recesses upon rotative move-
ment of the meémber 48 with the serew 46 relative to the
powér head. )

A push pin 64 is. provided, oné end of which is engage-
able with the inner end of the sc¢réw 46, and which ex-
tends into the passageway 38 of the clamping head for en-
gagement with' the enid of a chain pin 66 6f the link chain.
mecharism.

In making use of the invention, constructed as de-

“* scribed above, the link chain mechanism is positioned ag
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indicated in' Figure 1, with the links 24 thereof extend--
ing into the grooves 22 of the clamping head, and the
clamping ¢lefaent 32 is secured in place to' securely hold
the chdin mechanism' in position in the clamping head’

- with-the chain pin- 66 in axial alignment with the passagé-



way 38. ' The push pin 64 is then positioned in the pas-
sageway 38 in endwise engagement with the end of the
chain pin 66 and also in endwise engagement with the
screw. 46. - The member 48 is then moved to-the posi-
tion indicated in Figure 4, and the screw 46 is tightened
against the push pin 64. By inserting a suitable lever,
such as that indicated at 68, in Figure 2, through the
opening 56 in the lug 54 of the member 48, the mem-
ber may then be rotated on the screw in the bore 44 in
a direction to move the pins 62 from the. position in-
dicated in Figure 4 to that illustrated in Figure 1, where-~
by the member 48 will be forced away from the power
head toward the clamping head, carrying with it the
screw 46, and applying an endwise force to the chain pin
66 through the push pin 64 to start the chain pin out of
the links, without the screw 46 rotating in the thread of
the oscillating member 48, thus eliminating wear on the
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screw. ‘The member 48 may then be rotated in the -

opposite direction to return the pins 62 from the posi-
tion of Figure 1 to that illustrated in Figure 4, where-
upon the screw 46 may be rotated to tighten the push
pin 64 against the end of the chain pin 66, and by
again rotating the member 48 in a direction to move the
pins 62 from the position of Figure 4 to that illustrated

in Figure 1, pressure may again be applied to the chain
" pin to further move the chain pin out of the links. By
repeating the above described operation, it will be ap-
parent that the chain pin 66 may be moved by successive
stages to completely release the pin from the links, where-
by the links may be disconnected.

A somewhat different form of the invention is illus-
trated in Figure 5, wherein the device is adapted for use
as a gear puller. In this form of the invention a power
head 14’ may be employed, which is formed with op-
positely extending arms 78, provided with spaced per-
forations 72. A link 74 is pivotally secured to each of
the arms 70, by suitable means such as pins 76, which
extends through one of the perforations 72 and through
a suitable opening adjacent the end of the link. The
links are formed with hook-shaped portions 78 at their
outer ends, which may be hooked over a gear 80, which
is to be removed from a shaft 82.

" In this form of the invention a screw 46’ similar to
the screw 46, previously described, is employed, and the
construction and arrangement of the parts of the power
head and oscillating member are substantially the same
as those previously described, the tension bar 10 and
clamping head of the previously described form of the
invention being omitted.

In making use of the form of the invention illustrated
in Figure 5 the links 74 are moved into engagement with
the gear 80, in the manner illustrated, and the screw 46’
is moved into endwise engagement with the shaft 82.
The member 48’ may then be rotated to a position corre-
sponding to that illustrated in Figure 4, and the screw 46’
again tightened in engagement with the shaft 82. By
suitably rotating the member 48’ to bring the pins 62’
into the position indicated in Figure 5, an endwise pres-
sure may be exerted through the screw 46’ on the shaft
82, while at the same time a pull is exerted on the gear
in the opposite direction through the links 74. By suc-
cessive rotative movements of the member 48 in op-
posite directions and tightening of the screw 46’ between
such movements, it will be apparent that great force
may be .exerted on the shaft 82 and on the gear 80,
whereby the gear may be separated from the shaft.

" As the oscillating member moves from the position
of Figure 4 to the position of Figure 1, the pins 62 rock
from a position at an angle to the axis of the power head
10 a position parallel position of Figure 1 the force on
the oscillating member increases without a corresponding
increase in the force applied to the lever.

It will thus be seen that the invention, constructed and
operated in the manner described above, provides a de-
vice by which great force may be applied to machine
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elements which are to be separated, whereby such elements
may be effectively started when stuck, and may be moved
by successive stages to completely release the parts.

While the invention has been disclosed herein in con-
nection with certain specific embodiments of the same
it will be understood that this is intended by way of illus-
tration only, and that numerous changes can be made
in the construction and arrangement of the various parts,
without departing from the spirit of the invention or the
scope of the appended claims.

Having thus clearly shown and described the inven-
tion, what is claimed as new and desired to secure by
Letters Patent is:

1. In an apparatus for removing parts from a ma-
chine assembly, the combination of a head member; ma-
chine assembly engaging means spaced from said head
member; rigid means connecting said machine assembly
engaging means to said head member, said head member
having a bore therethrough extending toward said ma-
chine assembly engaging means; a screw extending free-
ly through said bore; lever means including a portion
threadably mounted on said screw and disposed closely
adjacent to said head member on the side thereof facing
said machine assembly engaging means; said head mem-
ber being provided with a pair of elongated recesses
spaced on opposite sides of said bore, extending gen-
erally parallel to said bore and opening toward said
lever means, said recesses each terminating in a bearing °
socket at the end thereof opposite said lever means]
said lever means being provided with a pair of bearing
sockets spaced on opposite sides of said screw and facing
toward said head member, said last-mentioned bearing
sockets being so disposed on said lever means as o be
capable of being brought simultaneously into substantial
alignment with the respective ones of the bearing sockets
of said recesses; and a pair of rigid, force-transmitting
pins each having one end .disposed in one of the bearing
sockets on said lever means and the other end disposed
in the bearing socket of the corresponding one of said
elongated recesses, the predominant portion of the length
of each of said pins being disposed in the corresponding
one of said elongated recesses, relative rotary movement
between said lever means and head member about the
axis of said screw being effective to shift said pins be-
tween an angular position relative to said axis and a posi-
tion approximately parallel to said axis, such movement
in a direction to shift said pins from said angular posi-
tion to said approximately parallel position effecting
linear movement of said lever means and screw in the di-
rection of said axis toward said machine assembly en-
gaging means, the apparatus including means for applying
such movement to a part of the machine assembly en-
gaged by said machine assembly engaging means; said
elongated recesses each being provided with divergent
wall portions, one such wall portion of each recess ex-
tending at an angle to said axis and being disposed to
stop the corresponding one of said pins in said angular
position, the other wall portion of each recess extend-
ing approximately parallel to the axis of said screw and
being effective to stop the corresponding one of said
pins in said position approximately parallel to said axis,
rotation -of said screw and lever means relative to said
head member in one direction being effective to bring
said pins respectively into engagement with thz angularly
extending ones of said recess wall portions whereby said
lever means is held stationary as said screw is further
rotated in said one direction, such rotation of the screw
being effective to travel the screw toward said machine
assembly engaging means when said lever means is held
stationary.

2. In an apparatus for removing link pins from a
roller chain, the combination of a base; a head member
mounted on said base and having a bore therethrough;
work holding means mounted on said base and con-
structed to hold the roller chain to be operated on with
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the link pins thereof extending toward said head member,
said head member being provided with a bore extending
toward said work holding means; a screw extending freely
through said bore; lever means including a portion thread-
ably mounted on said screw and disposed closely adjacent
to said head member on the side thereof facing said work
holding means; said head member being provided with a
pair of elongated recesses spaced on opposite sides of
said bore, extending generally parallel to said bore and
opening toward said lever means, said recesses each termi-
nating in a bearing socket at the end thereof opposite said
lever means; said lever means being provided with a pair
of bearing sockets spaced on opposite sides of said screw
and facing toward said head member, said last-mentioned
bearing sockets being so disposed on said lever means as
to be capable of being brought simultaneously into sub-
stantial alignment with the respective ones of the bear-
ing sockets of said elongated recesses; a pair of rigid,
force-transmitting pins each having one end disposed in
one of the bearing sockets on said lever means and
the other end disposed in the bearing socket of the corre-
sponding one of said elongated recesses, the predominant
proportion of the length of each of said pins being dis-
posed in the corresponding one of said elongated recesses,
relative rotary movement between said lever means and
said head member about the axis of said screw being
effective to shift said pins between an angular position
relative to said axis and a position approximately par-
allel to said axis, such movement in a direction to shift
said pins from said angular position to said approximately
parallel position effecting linear movement of said lever
means and screw in the direction of said axis toward said
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work holding means; and rigid means engaging said screw
and extending toward said work holding means for trans-
mitting such linear movement to a link pin to be removed;
said elongated recesses each being provided with divergent
wall portions, one such wall portion of each recess éx-
tending at an angle to said axis.and being disposed to
stop. the corresponding one of said pins in said angular
position, the other wall portion of each recess extending
approximately parallel to the axis-of said screw and being
effective to stop the corresponding one of said pins in
said position approximately parallel to said axis, rotation
of said screw and lever means relative to said head mem-
ber in one direction being effective to bring said pins re-
spectively into engagement with the angularly extending
ones of said recess wall portions whereby said lever
means is held stationary as said screw is further rotated
in said one direction, such rotation of the screw being
effective to travel the screw toward said work holding
means when said lever means is held stationary.
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