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- A fundamental purpose of this invention is to
provide a combined wrench and gauge of simple
and practicable construction, by which-a nut or
analogous device may be held against movement
5 while another nut or analogous device is being
adJusted and by which, at the same time, the pre-
existing distance or clearance provided between
said nuts or analogous devices may be accurately
indicated and conveniently brought about in re~
adjustment of said nuts or analogous dev1ces rela.—
tively to each other.

A tool of this nature is especially useful in rela-
tion to the valves and valve stems and the valve
pushers or tappets of infernal combustion en-
gines. In the use of these engines the valves have
to be reground to their seats or réplaced. by
new valves, at-more or less fréequent intervals; and
as an incident to such operation, the valves with
their stems are required to ke freed from other
parts of the valve mechanism to permit the valves
to be removed or to be rotated or oscillated
upon their seats, while, at the same time; the
same clearance originally provided by -the manu-
facturer of -the engines between the-valve stem

5 and the valve tappet must be again provided in

order that the best results in the operation of the
engine may be assured. Again, it is the practice
with several types of valve mechanisms to adjust
the valves relatively to the tappets to compen-
sate for wear in the latter, and this invention may
be very usefully employed in the said operation.

In short, this invention when employed in the
adjustments of parts of valve mechanisms to pro-
vide for an exact clearance betweén a valve tappet
and the tappet engaging head of a valve stem, may
be used in any relative adjustment of said tappet
and head, regardless of which of these parts is the

one actually. moved, and in either case will pro--
vide means. by which the pre-existing clearance

between the. relatively adjusted parts is retained.

A further purpose of the invention, therefore,
is to provide a combined. wrench and gauge by
the use of which onie member of the valve mech-
anism of an internal combustion engine may-be
held while ancther member of said mechanism

"is being adjusted and which, at the same time,

will eliminate the necessity of the use of separate
thickness gauges in the operation of producing
the exact clearance between the valve tappet and
the part connected to the valve stem which is to

be engaged by said tappet predetermined to give

the best results in the operation of the engine. .

It may be here mentioned that a valve.mech-

anism including a valve and a tappet engaging
head normally fixed to the valve stem at the end

(Ol 81—-3)

theteof. opposite the valve and detachable there-
from to free the valve and its stem for removal
or for regrinding of the valve, is illustrated, de-
scribed, and claimed in an application for Letters
Patent of the United States executed and filed
by me of even date herewith and titled Valve
mechanism for internal combustion engines, the
said application being numbered, serially, 554,576.
This combined wrench and gauge is especially
well adapted for use in relation to said mecha-
nism, since it provides a means by which one
of two members forming parts of the tappet-en-
gaging head of the ‘valve mechanism and ad-
justable relatively to.each other may be held while
the other member of said heéad is being adjusted
to release the valve stem and thereby. free the

valve stem for removal of said stem’and valve for

regrinding of the valve, ahd also provides means
by which the original clearance may be brought
about without difficulty.

A further purpose of the 1nvent10n is to pr 0V1de

a combined wrench and gauge having the fore-

going capability and which also is provided with
means to attach it releasably to a valve tappet, or
other appropriate part of the engine, adjacent to
but different from the tappet corresponding to the

tappet engaging head which is to be operated on,:

to thereby leave both hands of the user free for
the operations to be, or being, performed, that is,

for freeing the valve stem from or attaching it to .
the tappet engaging head and for removing, re-

placing or regrinding the valve, or for any other
operations which can be best performed when one
hand of the mechanic is not occupied with the
work of holding the member of the meéchanism
which is engaged by the combined wrench and
gauge against movement with any other member
of said mechanism.

Another purpose of this invention is to prov1de
a means by which an ordinary thickness gauge
may be detachably applied to a tappet wrench of
any usual construction, thereby producing a com-
bined wrench and gauge having the utility here-
inbefore expressed: and still another object of the
invention is to provide a means by which the 'usua-l
and well known thickness gauge may be.applied

to tappet wrenches of different sizes.

A structural embodiment of this 1nvent10n,
adapted to attach a thickness gauge of ordinary.-
or any suitable construction detachably to a tappet
wrench of an ordinary-type, to thereby carry out.
all the foregoing several purposes, and of 51mple
and practlcable construction, is lustrated in the :
accompanying drawing and. will be described. in
detail, without intending, however, to restrict uhe
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1nvent10n in all respects to the details of this
embodiment, since I am aware that the invention
may be otherwise embodied without departing
from its spirit as defined by appended claims.

In said drawing, wherein like characters of
reference denote corresponding parts in the sev-
eral views:

Fig. 1 is an elevation or plan of a combined
wrench and thickness gauge of a preferred con-
struction, showing the arrangement of the parts
when in their operative relationshin: .

Figs. 2, 22 and 2P are views of one member of
the gauge attaching means adapted to engage the
jaw of a wrench; Fig. 2 being a plan view or side
elevation of said member, Fig. 22 béing an end
view of the same, and Fig. 2b being a section on the
line 2P 2P of Fig. 2: _

Fig. 3, Fig. 32 and Fig. 3" are respectively a plan
or elevation, an end view, and a sectional view on

> the line 3 3P of Fig. 3 of another member of said

means, complementary to the member shown .in
Figs. 2, 22, and 2b, for engaging said jaw of the
Wrench

Fig. 4 is a detail representation of a member of
the means by which the thickness gauge or feeler
is attached to the wrench:

Fig. 5 is a view showing the combined wrench
and gauge applied to the elements of & valve mech-
anism for use in the adjustment hereinbefore re-
ferred to, the wrench and gauge being viewed
from the side opposite that in which they are seen
in Pig. 1: )

Fig. 6 is an end view of the parts shown in Fig. 5:

Fig. 7 is a detail representation showing the
means by which the combined wrench and gauge
is held rigidly in place wheén its jaw has been
applied to a nut to be held against movement,
thereby making it unnecessary for the mechanic
to continue his grasp on the wrench in order that
the member engaged by the wrench may be held

- against movement: and

Fig. 8 is a detail representation of one end of a
wrench provided with a gaige of simplified con-
struction adapted to be used when-adjustment to
wrenches of different dimensions and different
thicknesses of gauging elements is nob required.

Referring to the particular embodiment of the
invention illustrated in Figs. 1-7, inclusive:

A designates the handle and A’ designates the
spaced jaws at one end of said handle, forming
parts of a flat wrench of any suitable construc-
tion, the one herein illustrated being a “tappet
wrench”, so called. B designates the handie
member of an ordinary thickness gauge and B’
designates one of the gauging elements or “feel-
ers”, forming part of said gauge. It is'well under-
stood that each of these thickness gauges com-
monly includes a plurality of feelers of dlﬁerent
thicknesses, respectively, and that these feeler
when in closed position, are retained hetween the
sides of the handle B from which they may be
severally opened for use in gauging the clearance
between a tappet and the adjacent portion of a
valve stem which is to he operated under control
of said tappet. b designates the pivot about
which the end of each feeler turns into and from
its open position.

This thickness gauge is secured to the wrench
in such a position that the varticular feeler which
is in use will span'the space between the jaws A’

by an attachment which forms an important part )

of this invention. - This attachment comprises an
adjustable means of clamping nature for secur-

" .ing-it to the jaws of the wrench, a holder, also of

> clamping nature, to receive the handle of the

1,985,181 - N T s

gauge and an appropriate connection between
said means and holder. As here shown the ad-
justable means for sscuring the attachment to
the wrench includes a member C which lies un-~
derneath the jaws A’ and has a cut-out portion
10 corresponding to the space 11 between the
jaws of the wrench. This cut-out pertion of the
member C provides two spaced arms 12, 12 and
these arms are formed at their forward ends with
lips 13, 13 to engage over the corresponding ends
of the jaws A’ of the wrench. The opposite end
of the member C is formed with a flange 14 which
provides an abutment for a tensioning spring 15.
The outer longitudinal sides. of the arms 12, 12
of this member are provided with guide channels
forimed by flanges, 16; 16 of appropriate shape.
These guide channels receive the adjacent edges
of 2 member D which is complementary to the
member C and is slidably mounted against the
undersurface of the latter. This member D also
has a cut-out portion, marked 17, which is in
registration with the cut-out.portion 10 of the

80

meiaber C. It also is formed with lips or fanges .

18 to engage the rear ends of the-jaws A’ A’ and

with & flange 19 which is aligned -with the flange 1 5}

14 of the member C ahd forms an abutment for
the corresponding end of the spring 15.

It will thus be seen that I have provided a

holding device which includes two members, C, D,

respectively formed to engage the forward and ~45

rearward ends of the jaws A’ of a wrench and
also having openings in registration with each
othier and with the space between said jaws; and
that the length of the device is adjustable to fit
wrench jaws of various sizes.
that the members C and D are under tension of a
spring 15 which holds their lips tightly against
the forward and rearward edges of the wrench
jaws and is adapted to so function with relation

to jaws of different lengths, the holding device 1i:

1ncludmg said members being thereby adapted to

be applied to wrench jaws of different lengths..

A regulating serew 20 extends through the lip or
flange 14 and enters the lip or flange 19 and is

adjustable in-accord with the length of the jaws. i:

to which the device is attached. The tendency
of the spring is to pull said lips or-flanges toward
each other. :

The holder for the thickness gauge includes

a member having spaced spring. jaws 21, 21 to "7

receive the handle of the thickness gauge between
them. This holder is provided with a link 22, one
end of which is pivoted at 22’ on one of the clamp-
ing jaws 21 and the other end of which is pivoted
at 227 to the member D

relationship the particular feeler B’ which i in
use spans the space between the jaws.of the
wrench and. underlies said jaws and is held

against accidental displacement by the side arms =

12, 12 and lips 13, 13 of the member C, the corre-

lation of said arms and jaws being such thai a

space is provided between them fto receive said
feeler;

It will bs noticed that the spaces 10 and 17 oI
the members C and D aiford access to the feeler
B’ of the valve tappet F, hereinafter described,
or of any other object upon which:the feeler is
to rest in the use of the device and 2lso that the
flanges 14 and 19 of the members C and D form
finger .pieces for. convenience in moving said

‘members C and D relatively to each other in order

that the attachment may be readily ap‘ahed_ to or
rnmoved from the jaws.

It will also'be seen 7

gt
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When the parts are moumed in their opevatlvs'
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and ‘gauge in any operation-which calls for an
adjustment of two members, as E-E’, relatively
to. each other and wherein one of said members,
as B, is arranged to be engaged by a valve tap-
pet, F, and wherein a -clearance space- is pro-
vided between said member and said tappet, the
combined wrench and gauge is applied in such
position that the jaws A’ A’ of the wrench will
engage a correspondingly formed end of the part
presented to the tappet (as member B, for ex-
ample) and when properly so applied, the feeler
or hlade B’ will rest upon the tappet and close
said clearance space, as shown in Fig. 6. ‘The

member E, or.other part so engag ged by the wrench,.

will thereby be held against rotative. movement
and the complementary member E’
in the operation of fresing the stem from the
tappet engaging ‘head provided at the end of the
stem opposite the valve, not shown. This turn-
ing of the member. E’ of the tappet engaging
head may be conveniently effected by a separate
wrench H. It is considered to be -unnecessary
to set forth herein, in detail, the entire pro-
cedure  which. is incidental to the operation of
freeing a: valve in-order that -the same may be
re-ground or re-placed by a new valve, or for
any: .other purpose, which heretofore has re-
sulted. in a change of the clearance space between
the valve tappet and the tappet engaging head
of the valve and thereby called for re-adjust-
ments which materially added to the expense
of the operation. -Itis well understood that these
operations vary in accordance with the partic-
ular work which is‘to be done and also in ac-

cordance with different types of constructions of -

valve mechanisms and it is not my purpose to
restrict the use of this combined wrench and
thickness gauge to any. particular construction

. of valve mechanism since it may be employed,

with great resulting economy, in any valve mech-

anism wherein there are two relatively adjust-

able parts, one-of which is arranged to be en-
gaged by a tappet or the like, and with a clear-
ance space between it and said tappet, which
space must be preserved, and the other of which
is adjustable as a ¢

the head from the stem, for regrinding of the
valve, or any other purpose.
operation it is necessary only that the member E
of the tappet head be in engagement with the
feeler B, to assure that the clearance, originally

provided by the manufacturer is retained.and.

since the feéeler remained on the tappet through-

‘out. the entire operation, no gauging is neces-
sary for the reason that the pre-existing clear-
ance will' be provided merely by removing the’
-wrench and gauge. '

In order that the combined wrench and gauge
may be mechanicaily held in operative relation

with the part held thersby and with the tappet-

F, from the heginning to the end of the work
which is to be performed, thersby leaving both
hands of the user free for the performance of
such. work, I have provided a member which in-
cludes a sleeve I by which it is mounted upon the
handle A of the wrench and also includes a hock
I’ to engage over a tappet J adjacent the tappet
F. Since there are several of these tappets and
their associated valves in a.single engine, and

since certain of these are necessatily at the ex- -
“treme. opposite ends of the series, I provids ‘two

hook-like members I’, 12 extending in cpposite

directions from the sleeve I and handle A of the .

may then
be slackened about the valve stem G as is usual

step in the operation of com~:’
pensating for wear of the tappet or..of freeing -

At the end of the

3

wrench, in order that all the tappets may be
properly engaged in their order. In-this con-
nection it will be apparent that if the tappet
J be assumed to be the one at the end of the
series and the tappet F be assumed to be the

‘one next adjacent to said tappet, J, the hook

12 may be applied to said tappet F and when so
applied the wrench will be operative upon and

will be held in operative relation with, the tap-

pet engaging head associated with the tappet J.

In Fig. 8, I have illustrated.a very simpile form
of the invention when it is to-be applied to and
is to be.used as a permanent part of, a wrench
and for attaching a single feeler or blade to said

‘wrench. - In other words, this construction lacks

the features of adjustability to different sizes of
wrench jaws and: also lacks the capability of at-
ta,chmg a thickness gauge having a plurality of
feelers to said wrench, inherent in the construc-
tion - previously described  herein. - In ghort, a
combined: gauge and wrench constructed in ac-
cordance with this figure of the drawing may be
properly: regarded -as being a “single purpose”

wrench and gauge, respectively applicable to par-
ticular makes of valve mechanism for which they
are particularly intended: This embodiment of
the invention consists of a holding member L
having spaced jaws 25 respectively to lie under-

neath the jaws a¢” of the wrench and having lips

26, 26° and 27, 27’ to engage the forward and rear-
ward surfaces of said jaws. ' A feeler b’ is mount-
ed in the space between the confronting sur-
faces of the jaws and arms of the wrench and
holding member and is held in position by said
holding member.

While I have illustrated the invention as ap-
plied to a flat wrench havmg jaws ‘at one end
thereof only, it is apparent that it is applicable
in principle and without substantial change o &

double-ended wrench, so’ called, of appropriate -

nature and therefore I would have it understood
that: it is not restricted to a wrench. of a single-
ended type. Moreover, although this tool was
particularly designed for use in the operation in

valve grinding and clearance adjusting, or anal- :

ogous operations in relation to valve mechanisms
of internal combustion engines, yet it may be
usefully employed, in principle, in other relation-

ships and for that reason I do not wish it to he-
understood that it is restricted in its utility to =

the particular use set forth. TFinally, while I
have illustrated its use in relation to that type
of .valve mechanism in which the adjustable
member substantially forms part of the valve

stem, yet it will be understood that it is equally !

useful in relation to that type of valve mechanism

in which the tappet or a member thereof is ad-
justed, both typss of valve mechanisms being
well ‘known and common in the art. It will be

apparent that when the part to be adjusted is the 13

tappet or an clement thereof, the too! wiil be
reversed from -the position  illustrated in the
drawing, that is, the object held by the jaws of
the combined wrench and gauge will be the ¢ ue ppet
adjusting screw, for example.

Having thus described the mventmn as ex-
emplified by two embodiments thereof which

differ substantially from each other, in their de- )

tails,-what I claim is:

1. A tool of the kind -described, including a
wrench having spaced jaws at one end, a feeler
whose ends lie against said.jaws and whoze inter-
mediate - portion  spans the space between the
jaws,-and a holding means which supports said

feeler and attaches the same to the wrench-jaws,

8J
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said holding means having an opening substan-

tially in registration with the opening between
the jaws of the wrench and affording access to
the portion of the feeler between the Wrench—

" JmWS

2. A ‘tool of the kind described, mcludmg a
wrench having. spaced jaws, a feeler which lies
against said jaws and spans the space between
. the same, and a holding means which lies against
; - the feeler and is:provided with an opening to en-
able the feeler to rest upon an object in relation
to which the tool is to be used, said holding means
also having lips to sttach the holdmfr means and
feeler to. the wreénch.

3. A tool of the kind described, comprising a
handle provided at one end with jaws spaced
irom each other and adapted to engage a nut or
analogous - object and with a feeler which spans
the space between said jaws, the tooil having an
opening adapting said feeler to rest upon one
object while its jaws are engaged with another
object being held by said jaws, the.tool also. in-
cluding a means for holding it in opsrative rela-
tion with said objects, said means being attached
to and projecting from the handle.

4. A tool according to claim 3, in which the
holding means projects laterally from the handle
and has a hook shaped element at either free end
thereof. - .
© B, A tool according to claim 3, in which theé
hoiding means projects laterally in opposite di-
rections from the handie and has hook shaped
elements at both free ends thereof.

6. A tool of the kind described, comprising a
handle provided at one end with jaws spaced from
each other and adapted to engage.a nut or anal-
ogcus object, a feeler which spans the space be-
tween said jaws, and a longitudinally extensible
holding means for attaching the feeler releasably
to the jaws, said holding means having an open-
ing to enable the feeler to rest upon an object
while its jaws are enga ed with the first men-
tioned ohject. ’

7. A tool of the kind described, comprising a
handle provided at one end with jaws. spaced
from each other and adapted o engage a nut
or -analogous object, a feeler which lies against
said jaws and spans the space between the same
and means for clamping the feeler releasably
. to the jaws, said means including members which
are relatively adjustable to extend or contract the
Iength of the holding means and said members
provided with elements to engage opposite ends
of the jaws, the holding means also having an
opening adaotmg the feeler to rest upon an ob-
ject while its jaws are in a. holdmg relation with
the first mentioned object.

8. A tool of the kind described, comprising ‘a
handle provided at one end with jaws spaced from
y each other and adapted to engage a nut or
analogous object, a thickness gauge, including a
handle and a feeler, and means, including mem-
bers respectively engaged with the handle and
feeler, for holding said thickness gauge in opera-
tive relationship with the handle and iaws of the
teol, the member which holds the feeler having
ah opening adapting said feeler when in its opera-
tive position with relation to said jaws to rest upon
an object while the said jaws are in operstive
relationship with the first mentioned object.

9. A tool.according to claim 8, in which the
means engaged ‘with the handle of the thickness
gauge is open at one end. for the convenient in-
sertion and removal of said handle and exerts
" -tension on-said handle,

1,085,131

10. A tool of the kind described, comprising
a handle provided at one end with jaws spaced
irom each other and adapted to engage a nut or
analogous object, a thickness gauge, including
g handle and a feeler, a longitudinally extensible
means for holding the feeler in operative rela-

tionship with said jaws, said means having an

opening adapting its feeler to rest upon an object
aligned with said nut and provided with elements
at its opposite ends to engage the corresponding

ends of the jaws, a holding member engaging the’

handle of the thickness gauge; and a link -con-

necting said holding member with said means.
11. A tool according to claim 10 in which said

longitudinally - extensible means is formed of a

plurality of members slidably mounted one- upon’
the other and having jaw-engaging lips at op-

posite ends of said means, and includes a sprmg
for holding said members under tension.

12. A tool of the kind described, comprising 2.

handle provided at one end with jaws spaced from
gach other and adapted to engage a nut or analo-
gous object, a thickness gauge including a handle
and a feeler, means for attaching the thickhess
gauge ‘to the tool with said feeler in-operative
relationship with said jaws, said means including
parts’ which respectively engage the handle -and
feeler of the thickness gauge, the tool having an
opening adapting the feeler to rest upon one
object when the jaws are engaged with the first
mentioned object, and means carried by the first

mentioned handle for securing the tool detach-

ably to an object adJacent Lhat engaged by said

jaws.
13. A tocl according to claim 12, in which the
last mentioned means projects laterally.in oppo-

site directions from the tool handle and is pro--

vided at its free ends with hook-shaped elements.

14, Means for attaching a thickness gauge hav-

ing a handie and a feeler to a wrench, said means

including a member to hold the handle of the
thickness gauge and another member to hold said
feeler in- operative relationship with the jaws

of the wrench, the latter member having an open-
ing through which the feeler, when in its operative
position, may rest upon one object when said
jaws ar¢ in. operative relationship with another
object being-held by said jaws.

15. Means for attaching a feeler removably 1n'

operative relationship with the jaws of a wrench,

including a plurality of members having a slidable )

engagement one with another and provided with

elements for attaching them to the wrench-jaws; .

and a teénsioning means interposed between said
members, said means also having an opéning
through which the feeler may rest upon one shject
when the jaws of the wrench are in operative
relatlonshlp with another object being held by
said jaws. -

16. Means for attaching a feeler removably in

operative relationship with the jaws of a wrench,
including a plurality of superlmposed relatively .

slidable members provided with projections to
engage the front and rear ends, respectively, of

-the wrench jaws, a tensioning spring, operative

upon said members tohold said pr ojectionsreleas-

ably in engagement with the ends of the jaws, .

said members also having projections to- be

engaged by the user for moving said members

against the tension of the spring.

17, A mean for attaching a feeler removably
in operative -relationship with the ‘jaws of a
wrench, in accordance with claim 16, ‘wherein
the members are formed to provide an opemng

through which the feeler ma,y rest upon one ob- 3
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ject when the jaws of the wrench are in operative
relationship. with another object being held by
said jaws, and wherein one of said members is
formed at its opposite sides to provide longitudi-
nal guiding grooves to receive the corresponding
edges of the other member..

18. Means for attaching a thickness gauge
having a handle and a feeler removably in opera-
tive relationship with the jaws of a wrench, said
means including a plurality of members having
a slidable engagement one with another and pro-
vided with elements for attaching them to: the
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wrench jaws and having an opening through
which the feeler may rest upon cne object while
the jaws of the wrench are in operative relation-
ship with another object being held by said jaws,
tensioning means interposed between said mem-
bers, the attachment also including a holding
member to engage the handle of the thickness
gauge and means of pivotal nature conneciing the
latter holding member with the members which
attach the feeler to the jaws of the wrench.

JOSEPH G. SCHOTTHOEFER.
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