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This invention relates to valve tools, and.

more. particularly to a device for compress-
ing and-holding compressed the springs of

the poppet valves of internal combustion.

engines while removing. the retaining device,
g0 that the valve proper may be remowved:

An important object of the invention is
to provide a device so constructed: that acci-
dental slipping of the spring is effectually
prevented and at the same. time means are
provided whereby: the spring may be re-
moved when desired.

A further object of the inwention is to.

provide a device of this. character so con-
structed. that while holding: the spring, it
affords ready access to and a. clear view of

the retaining. device, whereby the spring

seat 1s maintained in proper position upon
the stem of the valve.

A still further object: of the inwvention. is.

to provide a dewvice of this character so con-
structed. - that it provides ample. clearance
to enable.access. to,the retaining device.

These and other objects T attain by the
construction. shown in the accompanying.
drawing, wherein for.the purpose. of illus-.
tration. 1s shown a. preferred. embodiment

of my invention and wherein —
Fig, 1 is a side elevation, of a tool con-

structed in accordance with my invention.
showing the same in. the. spring compressing:

position;
Fig. 2 is a plan view of the tool; and

Hig. 3 is a vertical sectional; view taken,

through the jaw ends.of the.fook.
Referring. now more: particularly to the

drawing, the numerals 10.and 11. clesignate.

upper and . lower levers respectively, the up-
per lever being formed intermediate its ends

vith a dewnwardly projecting. lng,12:and the:

lower lever with, upwardly projecting trans-
versely spaced ears 18 betwveen which the
lower end of the lug.12 may be arranged.for

the reception of a pivot 14 for conneeting the.

levers. Krem, the ears 13, the lower iewer,

curves upwardly at 15 toward one end.
thereof and in the outer end of this curved.

portion the upper surface of
clines downwardly, as at 16,
nal, this end of the lever is forked, at 17
to provide arms 18 receiving . therebetween
the push rod. 19 qf.the. poppet valve mecha-

the lewer in-

nism of an internal combustion engine,

while the arms 18.rest: upon. the, push. rod
guide - 20:

At its, terii-.

The. corresponding; end of the:
upper:jaw 1s slotted: at; its-extremity; as in-.

dicated at 21, to provide a space for the
passage of the stem 22 of the push rod. In-
wardly of the slot 91, this end of the upper-
lever-1s formed with a longitudinally elon-
gated opening 28 of greater width tian the
slot and with which tlie inner end of the
slot communicates. The upper- surfaces of
the extremity of the arms 24 formed by
slotting- the end of -the lever are provided
with lugs 25, From these lugs toward. the.
pivot of the-lever; the arms are. gradually
thickened at 26, for a purpose presentiy to.
appear,

Beyond the pivotal connection: of the.
levers from the jaw ends thereof, adjacent
taces of the levers are provided with op-
posing lugs 27 extending into: the. opposite.
ends: of a spring 28, the function. of ‘which
1s to urge the jaw ends of the levers. into.
ngagement: with one another. The oppo-
cite ends of the levers.are formed as handles,
and the upper lever is provided with, a:lon-
gitudinally extending slot 29- for the recep-
tion of one arm 20.of a bell-crank lever 81.
This bell-crank lever is pivoted to.the upper
lever and has its second arm. 32 directed:
through. a slpt. 83, formed, in. the lower lever
and having its rear edge formed as a tooth
84 for selective engagement in any one of a
series.of notehes 35 formed: in. the. rear face
of the arm.32. Rearwa rdly of the pivot: 88,
of the bell-crank, the under surfage of the
upper arm; has formed thereon a lug 37 pro-
vided with an apening- 88 in whigh. iy, en-
gaged one end of a spring 89, the. opposite
end of svhich is engaged; through, an, open-
ing 40 formed in the arm 32 of the bell-
crank: leyer immediately helow. the unger
surface, of the upper lever.

The: spring 28, as heveinbefore stated,
normally maintains the jatv ends of -the, tool
in engaging relation, so that these.jaw ends
provide a.taper or wedge, formation, for in-
sertion between the spring- seat 41 of the.
valve spring 42. ‘When the tool is properly
positioned. and. the lugs 25 ave arranged at
the rear face of this.spring seat, the handle
ends of the lever are forced together,. com-
pressing .the spring 42 and elevating the

P wi
spring seat 41 from:.the retaining element
43 (usually a pin). The. large opening .24
permits thig retaining. element. to-be. readily
viewed: and engaged for removal thereot
and: after the: pin is. removed, the. valve, ¢f
course, may be bodily: vemoved, At this
time, the upper surface,of, the jaw. end of
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the spring tool will be arranged at an in-
clination to the axis of the spring, so that
the spring and spring seat have a tendency
to move toward the free end of the jaw of
the upper lever. This movement is limited
by the lugs 25, so that any accidental dis-
engagement of the spring is avoided. When,
however, it is desired to remove the spring,
all that is necessary is that the outer end of
the tool be bodily depressed, so that the
pring may be drawn toward the opposite
side from that in which it normally tends to

move when it may be very readily removed.

The latch provided by the bell-crank lever
31 and its engagement with the lower lever
will, of course, maintain the jaws in adjusted
positicn and at the same time may be very
readily released by placing the thumb upon
the thumb seat 44 formed upon the rear end
of the arm 30 and depressing the same
against the action of the spring 39. The ar-
cuate curvature of the lower jaw provides
between the upper and lower jaws sufficient
space to permit ready access to the pin from
beneath the upper jaw, if this is found neces-
gary or desirable. '
In the construction of the tool, any suit-

- able material may be employed and this ma-

)
ot

40

60

terial reinforced by thickening at points
where great strain is liable to occur.

Since the construction hereinbefore set
forth is obviously capable of a certain range
of change and modification without mate-
rially departing from the spirit of the in-
vention, I do not limit myself to such spe-
cific structure except as hereinafter claimed.

I claim:—

1. A tool for use in removing the spring
seat retainers of the springs of poppet valves
of internal combustion engines, comprising
a pair of levers piveted to omne another at
points intermediate the ends thereof, one
end of one of said levers being slotted for the
passage of the valve stem of a poppet valve
and to provide arms for engagement be-
neath the spring seat of the spring of the

valve, the outer ends of said arms being pro--

vided with lugs for engagement with the
spring seat, the upper surfaces of said arms
inclining downwardly toward said lugs.

9. A tool for use in removing the spring
seat retainers of the springs of poppet valves
of internal combustion engines, comprising
a pair of levers pivoted to one ancther at
points intermediate the ends thereof, one
end of one of said levers being slotted for
the passage of the valve stem of a poppet
valve and to provide arms for engagement
beneath the spring seat of the spring of
the valve, the outer ends of said arms being
provided with lugs for engagement with the
spring seat, the upper surfaces of said arms
inclining downwardly toward said lugs, said
lever inwardly of said end and between said
end and the pivot having a relatively large
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opening with which the inner end of the
slot communicates.

3. A tool for use in removing the spring
seat retainers of the springs of poppet valves
of internal combustion engines, comprising a
pair of levers piveoted to one another at
points intermediate the ends thereof, one
end of one of said levers being slotted for
the passage of the valve stem of a poppet
valve and to provide arms for engagement
beneath the spring seat of the spring of the
valve, the outer ends of said arms being pro-
vided with lugs for engagement with the
spring . seat, the upper surfaces of said arms
inclining downwardly toward said lugs, a
spring normally urging said end of the lever
into engagement with the corresponding end
of the other lever, and means for retaining
said ends of the levers in spaced relation
against the action of the spring.

4. A tool for use in removing the spring
seat retainers of the springs of poppet valves
of internal combustion engines, comprising
a pair of levers pivoted to one another at
points intermediate the ends thereof, one
end of one of said levers being slotted for

the passage of the valve stem of a poppet
=]

valve and to provide arms for engagement
beneath the spring seat of the spring of the
valve, the outer ends of said arms being
provided with lugs for engagement with
the spring seat, the upper surfaces of said
arms inclining: downwardly toward said
lugs, a spring normally urging said end
of the lever into engagement with the co:-
responding end- of the other lever, and
means for retaining said ends of the levers
in spaced relation against the action of the
gpring including a bell-crank lever pivoted
to the opposite end of the first-named lever,
one arm of the bell-crank lever extending
adjacent the second lever of the pair and
having notches for coaction with a tooth
carried by the second lever of the pair.

5. A tool for use in removing the spring
seat retainers of the springs of poppet valves
of internal combustion engines, comprising

a pair of levers pivoted to one another at:

points intermediate - the ends thereof, one
end of one of said levers being slotted for
the passage of the valve stem of a poppet
valve and to provide arms for engagement
beneath the spring seat of the spring of the
valve, the outer ends of said arms being
provided with lugs for engagement with the
spring seat, the upper surfaces of said arms
inclining downwardly toward said lugs,
a spring normally urging said end of the
lever into engagement with the correspond-
ing end of the other lever, means for retain-
ing said ends of the levers in spaced relation
against the action of the spring including
a bell-crank lever pivoted to the opposite
end of the first-named lever, one arm of
the bell-crank lever extending adjacent the
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second lever of the pair and having notches
for coaction with a tooth carried by the
second lever of the pair, and a spring con-
necting the first lever of the pair and said
arm of the bell-crank lever and constantly
urging said arm in a direction for engage-
ment with said tooth.

6. In a tool of the character described,
a pair of levers one having intermediate its
ends a lug and the other having intermedi-
ate its ends a pair of ears between which
the end of the lug may be extended, a pivot
extending through the lug and ears, one end
of the first-named lever being slotted to per-
mit passage of the valve stem of a poppet
ralve and to provide arms for engagement
beneath the spring seat of the poppet valve,
the corresponding end of the other lever be-
ing slotted for the passage of a tappet and
to provide arms to rest upon the tappet
guide, means normally urging said ends of
the levers into engagement with one another,
means for locking the levers with said ends
in separated relation, the arms of the frst-
named lever being provided upon their ex-
tremities with upwardly facing lugs for en-
gagement with the rim of the valve seat.

7. In a tool of the character described, a
pair of levers one having intermediate its
ends a lug and the other having intermedi-
ate its ends a pair of ears between which
the end of the lug may be extended, a pivot
extending through the lug and ears, one end
of the first-named lever being slotted to per-
mit passage of the valve stem of a poppet
valve and to provide arms for engagement
beneath the spring seat of the poppet valve,
the corresponding end of the. other lever
being slotted for the passage of a tappet
and to provide arms to rest upon the tappet

8

guide, means normally urging said ends of
the levers info engagement with one another,
means for locking the levers with said ends
in separated relation, the arms of the first-
named lever being provided upon their ex-
tremities with upwardly facing lugs for en-
gagement with the rim of the valve seat,
the upper faces of said arms when the levers
are locked in the last-named position inclin-
ing downwardly toward said lugs.

8. In a tool of the character described, a
pair of levers one having intermediate its
ends a Iug and the other having intermedi-
ate its ends a pair of ears between which
the end of the lug may be extended, a pivot
extending through the lug and ears, one
end of the first-named lever being slotted to
permit passage of the valve stem of a pop-
pet valve and to provide arms for engage-
ment beneath the spring seat of the poppet
valve, the corresponding end of thé other
lever being slotted for the passage of a tap-
pet and to provide arms to vest upon the
tappet guide, means normaily urging said
ends of the levers into engagement with one
another, means for locking the levers with
said ends in separated relation, the arms of
the first-named lever being provided upon
their extremities with upwardly facing lugs
for engagement with the vim of the valve
seat, the upper faces of said arms when the
levers are locked in the last-named position
inclining downwardly toward said Iugs, the
first-named lever inwardly of the ends there-
of having formed therein an opening for the
passage of the fingers, the inner end of said
slot communicating with said opening.

in testimony whereof I hereunto afiix my

signature,
LE ROY E. JUSTUS.
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