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Applidation filed November 27, 1894, Serial No. 530,140, (No model.) -

To all whom it may concern:

Be it known thati I, CHARLES E. BILLINGS,
a citizen of the United States, residing at
Hartford, in the county of Hartford and State
of Connecticut, have invented certain new
and useful Improvements in Wrenches, of
which the following is a specification.

This invention relates to wrenches, and has
for its object to furnish an improved tool of
this general character, in which the movable
jaw may be approximately adjusted upon the
shank independently of the usual screw-
threaded adjusting devices, and subsequently
may be given a finer adjustment, by means
of such coacting threaded members, to secure
that exaet positioning of the fixed and mov-
able jaws, relatively to each other, necessary
in a perfeetly operative tool of this elass; and
in which also great rigidity and strength are
combined with extreme lightness and siia-
plicity and ease of manipulation.

Inthedrawingsaccompanying and forming
a part of this specification, Figure1 is a side
elevation, partly in section, of a wrench con-
structed in accordance with my present in-
vention, and showing the adjusting worm of
the movable jaw in locked engagement with

" the rack upon the shank. Fig. 2 is asimilar
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view, showing the worm out of engagement
with the rack upon theshank and the movable
jaw freely reciproecable upon such shank,
Fig. 3 is an edge elevation, looking from the
under side in Figs. 1 and 2. Fig.4isan end
elevation, looking from the right hand in the
preceding views. Fig. 5is alongitudinal sec-
tion in line a—, Fig. 1, looking in the direc-
tion of the arrow.

Similar characters designate like parts in
all of the figures.

According to my present invention, the
shank or handle of the wrench is provided
with a rack upon its inner, longer edge, or
working-face, and a movable jaw, freely recip-
rocatory along said shank, is provided with
an adjusting worm pivotally secured thereto
and. adapted to be brought into or thrown out
of engagement . with the aforesaid rack upon
the shank, whereby the movable jaw may be
brought quickly into an approximately ad-
justed position; relatively to the fixed jaw
and the member to be engaged by the jaws
of the wrench, when the worm is out of en-

gagement with said rack, and subsequently
may be exactly adjusted, relatively to said
fixed jaw and the member engaged between
such movable and fixed jaws, when the worm
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is in engagement with the teeth of the rack -

upon the shank. I also provide in connec-
tion with the movable jaw and the worm car-
ried thereby, means for normally maintain-
ing the worm in engagement with the rack
upon the handle of the wrench in one of its

~extreme positions, and for positively main-

taining said worm out of engagement with
the rack, in the other of such extreme posi-
tions, when disengaged from the rack, and
thereby permitting the movable jaw to slide
freely upon the handle of the wrench, and
either to be adjusted approximately in posi-
tion npon the shank or removed entirely
therefrom. .

Inthe preferred embodiment thereof, here-
in shown and described, the shank of the
wrench, which is designated hereinin a gen-
eral way by 8, is represented as formed of
a single piece of bar-steel, channeled longi-
tudinally upon its opposite faces for light-
ness of construction, while maintaining the
necessary strength in the direction in which
the strains from the jaws are transmitted.
These channels are shown, at 2 and 3, as run-
ning from the end of the handle to a point
close to the fixed jaw of the wrench, and pref-
erably similar in outline and of equal depth,
so that they form between them a reduced

.portion, or web, occupying a central position,

and so that the strains received upon either
of the head- or butt-portions, 5 and 6, of the
shank will be transmitted substantially along
the axial line connecting the same. The
shank and the fixed jaw 7 are also shown as
preferably of the same cross-section, as will
be apparent by reference to Fig. 3. The in-
ner edge or working face of the handle or
shank is shown herein as carrying the thread-
ed adjusting means usually formed upon the

fixed member of tools of this general class.

In the present case this adjusting means is
shown as a rack, having obliquely-disposed
teeth, 9, ranging transversely, relatively to
the handle of the wrench. The planes of the
forward sides or faces of these teeth are
herein shown, at 9/, as preferably perpendicu-
lar to the longitudinal axis of the wrench,
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while the rearward faces of said teeth are
shown, at 9"/, as preferably sloping, or ob-
liguely-disposed, relatively to said axis.

The movable jaw of the wrench is shown,
at 8, as forming part of a traveler, which is
mounted upon the handle S for reciprocation
therealong. The main portion of said trav-
eler is shown herein as a sleeve, 10, having a
longitudinal bore or guide-way, which sub-
stantially coincides in outline with the cross-
sectional outline of the shank of the wrench,
so that said sleeve is held securely against ro-
tative or lateral movement, the superflnous
metal of the sleeve being preferably removed
by a series of intersecting eylindrical bores,
10’, which form the main bore of this sleeve.
Thelongitudinally-ranging guides, 10", inter-
mediate of the cylindrical bores, 10’, may
serve as supports for securing additional
strength of the traveler, transversely of the
shank or handle S. The traveler 10 is also
shown herein as having an open side or re-
cess, formed by a rectangular cut-away por-
tion, as seen at 12. This recess extends
through the sleeve a sufficient distance to in-
tersect the longitudinal bore of the sleeve 10,
and within said recess a worm, such as W, is
operatively mounted so that it can be readily
engaged with or disengaged from the teeth 9
of the rack upon the shank. This worm is
shown herein as having the faces of its thread
formed oppositely to the faces of the teeth of
said rack, so as to be capable of meshing
therewith; that is to say, the faces, 13/, of the
thread, which are adjacent to the jaws of the
wrench, are oblique to the axis of the tool
when the worm is in mesh with the rack,
while the faces, 13’/, which are remote from
said jaws, are perpendicular to said axis.

The rear end of the traveler, forward of,
and adjacent to, the rack upon the shank, is
shown lerein as formed with a channel 14,
the longitudinal walls of which are preferably
parallel with the axis of the tool, and sub-
stantially in alignment with the correspond-
ing lateral faces thereof, parallel guides or
shoulders, 14/, being formed by said channel
and at each side thereof. These guides or
shounlders are adapted to support between
them, for pivotal movement, and to maintain
in position a longitudinally-disposed worm-
controlling carrier 15, which, in the form
thereof herein illustrated, is shown as having
a substantially rectangular rear or main por-
tion, and a forwardly-projecting pin or stud
15", upon which the worm W is loosely mount-
ed forrotation and reciprocation. The main
body 15 of this carrier is also shown as slotted
transversely, at 16, for the reception of a pivot-
pin or rivet 17, apon which said earrier is
mounted for osciilatory movement, and this
transverse slot is intersected by a central, axi-
ally-disposed recess 167, beginning in the rear
of,and extending forwardly of, said slot. The
pivot-pin 17, upon which the carrier is adapted
to oscillate, is shown as passing through the
shoulders or lugs 14/, and as adapted to hold
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the carrier securely in place within the chan-
nel 12, and between the guide-walls of such
shoulders, and in the plane of the jaws of the
wrench, while permitting oscillatory move-
ment of said earrier and a limited range of
reciprocation, or sliding movement thereof,
relatively to the pivot. The pin or stud 15’
is also shown as adapted to be seated at its
forward end, when the pivot-pin is contigu-
ous to the rear wall of the slot 16, in the re-
cess 18’, whichis longitudinally in alignment
with the pivot, 17, and also longitudinally in
parallelism with the axisof the wrench. The
forward shoulder 18, positioning the recess
12, is shown as deseribed by an are of a circle
struck from the pivot 17 asa center, and the
forward end of the worm W is also shown as
rounded to correspond, substantially, with
the curvature of said shoulderor stop-wall 18,
and to be freely oscillatory upon the pin, 15,
andaboutthe pivot17,relatively to,and in econ-
tact with, such stop-wall. The rear shoulder
or stop-wall 14"/, which positions the worm at
its rear end and bounds the rear side of the
recess 12, is, or may be, approximately per-
pendicular to the axis of the tool, at itsinner
side, adjacent to the teeth 9 of the rack, but
at its outerside isslightly curved rearwardly
to permit the free swinging of the worm W,
said worm having its rear, end wall prefer-
ably perpendicular to its longitudinal axis.
A spring, 20, is shown herein as mounted
within the longitudinal recess 16" of the car-
rier, and between the forward stop-wall there-
of and the pivot-pin or rivet 17, and tends to
normally hold the journal-pin 15/, in the seat
or recess 18’ of the traveler, said spring being
under compression. The carrier 15 is shown
as formed at its rearward end with a project-
ing arm, 15, which is transversely screw-
threaded and is adapted to receive a set-screw,
21, having a shank which is preferably smooth
for some distance adjacent to its point. A
spiral spring, 22, is also shown as surround-
ing this portion of the shank of said screw,
and as stopped between the rear wall of the
channel 14, and the innersideof thearm 15"/,
80 as to hold said arm normally away from
the shank of the wrench, and thereby main-
tain the thread of the worm W in engagement
with the teeth 9 of the rack. It will be un-
derstood that the compression of the springs
20 and 22 need not be very great, as butslight
foreceis necessary to maintain thecarrierin its
forward position and in parallelism, in longi-
tudinal direction, with the axis of the shank.
The manner of using iny improved wrench
will be obvious from the foregoing descrip-
tion. With the parts in the position shown
in Fig. 1, when it is desired to grasp between
the two jaws 7and 8 a nut or similar member,
the push-piece, or screw, 21, is pressed toward
the shank by the thumb of the operator, and
at the same time given a slight, backward
movement, so that the forces of the two
springs, which normally act in directions
transverse to each other, will be overcome,
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and the carrier will be drawn backward until
the forward end of the stud or pin 15’ is with-
drawn from its seat 18’, and thereupon the
carrier and the worm are oscillated, about the
pivot 17, to the position shown in Fig. 2, and
the worm is released from engagement with
When so released, it
will be evident that, the force 6f the compres-
sion-spring 20 will- tend to hold the worm
against the curved stop-wall 18 of the traveler,
and said traveler and connected parts may
then be moved at will to any desired point

_ along the shank, and brouglht close up against
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the nut to be engaged between the two jaws,
‘When so brought into position, the worm W,
will be engaged again with the teeth of the
rack, either by theremoval of the thumb from
the push-piece 21, or by positively forcing in-
ward the worm itself. When the rack and
the thread of. the worm are re-engaged, the
worm may be turned to exactly adjust the
movable jaw and firmly grasp the nut orother
member to be adjusted.

It will be apparent that, by the deseribed
construetion and organization of the fixed and
movable members of the wrench and their op-
erating and adjusting devices, relatively to
one another, a very simple and compaet tool is
formed, and one in which very great strength
and durability are combined with extreme
lightness; also that the movable and fixed
jawsare capable of rapid and perfect adjust-
ment relatively to each other, and that the ne-
cessity of adjusting the movable jaw from
end to end of the shank by the slow process
of rotating an adjusting nut, as is the case in
most lools of this class, is obviated, and by a
strocture readily controllable by the thumb
when held with one hand, thus insuring also
perfection of manipulation.

Having thus deseribed my invention, I
claim— .

1. In a wrench, the combination with a
shank having a fixed jaw at one end, and a
rack upon one face of said shank; of a trav-
eler movablealong said shaft and carrying the
movable jaw of the wrench; a laterally and
longitudinally - reciprocatory worm - carrier
mounted upon said traveler and adapted to
be retracted in both said direections for the
disengagement of the worm from the rack; a
worm rotatively mounted upon the carrier and
movable thereby into and out of engagement

with the teeth of the rack; means for nor-

mally locking said carrier with the wormin en-
gagement with the rack, but adapted to release
the same upon the longitudinal retraction of
the carrier; and a stop-device for engaging
and holding said carrier in its retracted posi-
tion with the worm out of engagement with
the rack, substantially as described.

2. In a wrench, the combination with a
shank baving a fixed jaw at one end, and a
rack upon one face of said shank; of a trav-
eler movable along said shank and carrying
the movable jaw of the wrench; an oseillatory-
reciprocatory worm-ecarrier mounted upon

said traveler and adapted to be retracted upon
the disengagement of the worm from the rack;
a worm rotatively mounted npon the carrier
and movable thereby into and out of engage-
ment with the teeth of the rack; and a stop-
wall contignous in either of the exireme po-
sitions of the carrier to that end of said car-
rier which is remote from the center of oscil-
lation thereof, and adapted for engaging and
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holding said carrier in either of said positions -

with the worm in engagement with or disen-
gaged from the rack, substantially as de-
seribed. :

3. In a wrench, the-combination with a
shank having a fixed jaw at one end, and a
rack upon one face of said shank; of a trav-
eler movable along said shank and carrying
the movable jaw of the wreneh; a reciproca-
tory worm-carrier mounted upon said trav-
elerand normally in locked engagement there-
with at both of its ends, but adapted to be re-
leased from engagement therewith at one of

| said ends; a spring for normally holding said

carrier in such loeked engagement with the
traveler; and a worm rotatively mounted upon
the earrier and normally in engagément with
the teeth of said rack, substantially as de-
seribed.

4. In a wrench, the combination with a
shank having a fixed jaw at one end, and a
rack upon one face of said shank; of a trav-
eler movable along said shank and carrying
the movable jaw of the wrench; an oscillatory-
reciprocatory worm-carrier mounted upon
said ‘traveler; a worm rotatively mounted
upon the carrier and wmovable thereby into
and out of engagement with the teeth of the
rack; and means for normally maintaining
the worm in engagement with said rack, but
adapted to release the same upon the actua-
tion of the carrier, substantially as described.

5. In a wrench, the combination with a
shank having a fixed jaw at one end, and a

-rack upon one face of said shank; of a trav-

eler movable along said shank and carrying
the movable jaw of the wrench; a spring-con-
trolled oscillatory-reciprocatory worm-carrier
mounted upon said traveler and normally in
locked engagement with said traveler at both
of its ends; a worm rotatively mounted upon
the carrier and movable thereby into and out
of engagement with the teeth of the rack; a
push-piece in position and adapted for re-
tracting and oscillating the carrier;and means
in position and adapted for positively holding
said carrierin its released position, and there-
by maintaining the worm out of engagement
with the rack, substantially as deseribed.

6. In a wrench, the combination with a
shank having a fixed jaw at one end and a
rack upon one face of said shank; of a trav-
eler movable along said shank and carrying
the movable jaw of the wrench; a transverse
recess in said traveler and adjacent to the
rack; a worm-carrier pivotally secured to the
traveler at one side of the recess; a seat for
the other end of said carrier at the opposite
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side of said recess; a spring for normally
maintaining said earrier in engagement with
its seatin longitudinal direction; a spring for
normally maintaining said earrier in longi-
tudinal parallelism with the axis of the shank;
a worm rotatively mounted upon the carrier,
and in position and adapted to be stopped in
longitudinal direction by the forward and
rearward walls of the aforesaid transverse re-
cess; and a push-piece disposed rearwardly
of the pivot of the carrier, and adapted for
retracting and oseillating the same to thereby
disengage the worm from the teeth of the
rack, substantially as deseribed. '

7. In a wrench, the combination with a
shank having a fixed jaw at one end, and a
rack upon one face of said shank; of a trav-
eler movable along said shank and carrying
the movable jaw of the wrench; a transverse
recess in one side of said traveler and adja-
cent to the rack, and having its stop-wall at
one end thereof curved upon an arc struck
from the pivot of the worm-carrier as a cen-
ter, said stop-wall being adapted to engage
and hold the free end of the worm-carrier
when said carrier is swung upon its pivot; an
oscillatory worm-carrier pivoted adjacent to
the opposite stop-wall of said reecess, and
adapted foroscillation transversely across the
same; a worm rotatively mounted upon said
carrier within said recess, and having its end
whichisadjacenttothe aforesaid curved stop-
wall also curved to correspond therewith,
whereby said worm is adapted to be oscillated
freely within said recess; and means for nor-
mally maintaining the carrierin longitudinal
parallelism with the axis of the shank and
thereby maintaining the worm in engagement
with the teeth of the rack, substantially as de-
seribed. .

8. In a wrench, the combination with a
shank having a fixed jaw at one end, and a
rack upon one face of said shank; of a trav-
eler movable along said shank and carrying
the movable jaw of the wrench; a transverse

recess in one side of said traveler and adja-
cent to the rack and having its forward stop-
walleurved upon an are struck from the pivot
of the worm-carrier as a center, and adapted
to engage and hold the free end of the worm-
carrier when said carrier is swung upon its
pivot; longitudinal gnide-walls nupon the trav-
eler in the rear of said recess, and forming be-
tween them a guide-way; a worm-carrier lon-
gitudinally and transversely slotted adjacent
to itsrearward end, and carried in said guide-
way, and maintained therein in the plane of
the jaws of the wrench, and having a for-
wardly-extending journal-pin traversing the
aforesaid transverse-recess; a pivot-pin pass-
ing transversely through said guide-walls, and
through the transverse wall of said carrier,
and fixed relatively to said guide-walls, and
movable relatively to said carrier; acompres-
sion-spring interposed between said pivot-pin
and the end wall of the longitudinal-recess of
the carrier, and extending forwardly of said
pivot-pin, and normally tending to maintain
the forward end of the earrier in engagement
with its seat; a longitudinal recess intersect-
ing the curved wall of the aforesaid trans-
verse recess of the traveler, and forming a
seat for the forward end of the carrier, and in
longitudinal alignment with the guide-way in
the rear of said recess; a compression-spring
interposed between the inner wall of the
guide-way and the inner side of the rear end
of the carrier,and normally adapted to main-
tain said carrier in longitudinal parallelism
with the axisof the shank; and a worm rota-
tively mounted upon the carrier, and within
the transverse recess in the traveler, and hav-
ing its forward end curved to correspond with
the forward stop-wall of said recess, whereby
said worm is adapted to be oscillated freely
within said recess, substantially as described.
CHARLES E. BILLINGS.
‘Witnesses:
H. E. BILLINGS,
C. E. JOHNSON.
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