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ABSTRACT OF THE DISCLOSURE 
An adjustable tool for’ installing or removing fasteners 

of various sizes and comprising a bundle of rods sur— 
rounded by a girdle and resiliently mounted in a chuck. 
The rods may be pressed into conformity with the head 
of a fastener, and, upon the application of torque to the 
chuck, the girdle will be constricted and torque will be 
applied to the fastener through the rods. 

My invention relates to hand tools, and more particu 
larly to a novel combination screwdriver and Wrench. 

Varying requirements of design and performance have 
resulted in the development of an almost in?nite variety 
of head shapes for screws, bolts, nuts and the like. To 
mention but a few, the slotted head, Phillips head and 
Allen head bolts and screws, and square and hexagonal 
nuts of a great variety of sizes and proportions are 
commonly encountered. It is the primary object of my in 
vention to reduce the inventory of tools required by a 
mechanic in order to install and remove these various 
types of fastenings. 

Basically, the objects of my invention are attained by 
a novel combination of torque-applying elements bound 
together in a common chuck and selectively projectable 
into engagement with a set of points on the head of a 
fastener, whereby the torque-applying elements conform 
to a shape complementing the shape of the head of the 
fastener to be installed or removed. Means are further 
provided for applying torque to the bundle of torque 
applying elements thus conformed to the head of a fas 
tener, and thereby rotating the associated threaded stud 
into or out of engagement with the parts receiving the 
fastening. By that arrangement, it is possible to deal with 
a wide variety of sizes and shapes of fastener heads with 
only a single tool. 
The novel combination screwdriver and wrench of my 

invention will best be understood in the light of the fol 
lowing detailed description, together with the accom 
panying drawings, of a preferred embodiment thereof. 

In the drawings, 
FIG. 1 is a cross sectional elevation, with parts shown 

in cross section and parts broken away, of a combination 
screwdriver and wrench in accordance with the preferred 
embodiment of my invention; 
FIG. 2 is a cross sectional view of the apparatus of 

FIG. 1 taken essentially along the lines 2—2 in FIG. 1; 
FIG. 3 is a schematic view of a spring forming a part 

of the apparatus of FIGS. 1 and 2; 
FIG. 4 is a schematic fragmentary view, with parts 

‘shown in cross section and parts broken away, of a 
handle usable with the apparatus of FIGS. 1, 2 and 3; and 
FIG. 5 is a fragmentary end view of a modi?cation of 

my invention. 
Referring to FIG. 1, the apparatus comprises a chuck 

generally designated as 1 and comprising an upstanding 
reduced collar portion 3, to receive a suitable tool handle, 
as to be described below in connection with FIG. 4, or 
to be connected to the output shaft of a power tool. A 
control ring 5 is rotatably mounted on the chuck 1, for 
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purposes to appear. Various means may be employed for 
so mounting the ring 5, but as here shown there is pro 
vided an outstanding ?ange 7 on the body of the chuck 
recessed as indicated at 9 to slidably receive the ring 5. 
The ring 5 may be secured at the bottom by any con 
ventional means, here shown as a collar 11 threaded to 
receive cooperating threads, as indicated at 13, on the 
body of the chuck. 
As best shown in FIG. 1, a spring support plate 15 

is disposed within a cylindrical recess in the chuck 1 
and is provided with an upstanding head 17 grooved as 
indicated at 19 to receive a retaining split ring 21 mating 
with a cooperating recess in an aperture 23 formed in 
the collar 3 of the chuck 1. The spring support plate 15 
is thereby rotatably mounted in the chuck and held 
against movement axially thereof. As shown, a washer 16 
is disposed between the chuck 1 and the plate 15 to pro 
vide support for the plate while spacing its periphery from 
the chuck. 

Disposed within and projecting from the body of the 
chuck 1 is a bundle of torque-applying rods 25 relatively 
tightly constrained by a girdle 27 of stainless steel or the 
like. While the rods 25 are shown as having a square cross 
section, they may be made of triangular, hexagonal or 
other cross-section if so desired without departing from 
the scope of my invention in its broader aspects. The 
maximum transverse dimension of each of the rods 25 
should be such as to ?t within the smallest aperture or 
slot in a fastener head to be engaged by the tool. 
At the upper end of each of the rods 25 is formed a 

pin 29. Cooperating with each of the pins 29 is a con 
fronting pin 31 formed on the bottom of the spring sup 
port plate 15. Between each pair of confronting pins 29 
and 31 is disposed a spring 33, here shown as compris 
ing a plastic tube of oil resistant plastic tubing, such vas 
neoprene or the like. Alternatively, the springs 33 could 
be conventional coil springs if so desired. Such springs 
would require anchoring to the pins, however, and the 
tubes are preferred as being self-anchoring. 
The girdle 27 may be stamped from stainless steel or 

the like, and as indicated in FIG. 2 is formed at its lower 
ends with a ?rst set of indented portions 35 forming teeth 
adapted to drive the girdle and the enclosed bundle of 
rods in a counter-clockwise direction as seen in FIG. 2, 
and a second set of indentations forming notches 37 
arranged when engaged to drive the girdle and enclosed 
bundle of rods clockwise in FIG. 2. The upper portion 
of the girdle 27 may be formed to be of circular cross~ 
section, and provided with a rim 39 arranged to engage 
the rim of the spring support plate 15. 
The inner wall of the chuck 1 is slotted as at 41 to 

receive a series of pawls adapted to cooperate with the 
teeth 35 and 37 formed on the girdle 27. These pawls 
comprise a ?rst set including the pawl 43 adapted to co 
operate with the teeth 35, and a second set including the 
pawl 45 adapted to cooperate with the teeth 37. The con 
struction of each of the pawls 43 and 45 is the same, 
except for the direction of orientation of the pawls 43 
and the pawls 45. Each pawl such as 43 is pivoted on 
a pin such as 49 journalled in suitable upper and lower 
apertures in the chuck 1 as suggested by the dotted lines 
in FIG. 1. 
A spring such as '51 is wound one or more times about 

each pin 49, has one end anchored in a suitable aperture 
,in the wall of the chuck 1, and engages at its other end 
a pin 53 secured to the pawl. The springs 51 normally 
hold the pawls out of engagement with the teeth such as 
35 and 37, and if unopposed would permit free rotation 
of the girdle 27 in the chuck 1. In certain positions of the 
control ring 5, springs such as 55 secured to the ring en 

1 gage certain of the pins 53 to urge the associated pawls 
outward into engagement with teeth on the girdle. Slots 
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such as 57 are provided in the wall of the chuck 1 to per-r 
mit the springs 55 to extend through the wall of the 
chuck into engagement with the selected pins 53. 
As indicated in FIG. 2, the springs 55 are secured to 

the ring 5 by means of slots in the ring into which the 
ends of the springs 55 protrude. In the position shown 
in FIG. 2, a central notch formed in each pin 55 en 
gages one of the pawls 43 such that by cooperation with 
the teeth 35 torque applied to the chuck will rotate the 
girdle 27 and its enclosed bundle of rods 25 counter-clock 
wise as shown in FIG. 2. By rotating the ring 5 counter 
clockwise with respect to the chuck 1 as seen in FIG. 2, 
a pair of notches on the spring 55 would each engage one 
of the pins 53 on adjacent pawls 43 and 45, such that the 
girdle 27 would be locked against rotation in either di 
rection. Upon further counter-clockwise rotation of the 
ring 5, only the pins 53 on the pawls such as 45 would 
be engaged, locking the girdle 27 against counter-clock 
wise rotation with respect to the ring 5, but permitting 
clockwise rotation. 
While the apparatus of my invention is adapted to be 

driven in any desired way, FIG. 4 shows a convenient 
handle for attachment to the chuck 1. The handle is 
arranged for operation in various modes to permit access 
to fasteners in locations otherwise dif?cult to reach. For 
that purpose, the handle generally indicated at 59 is pro 
vided with a tubular shaft 61 in which a ?rst slot 63 
is formed through which passes the head portion 65 of 
a locking lever 67 provided at its lower end with a latch 
ing portion 69. The locking lever 67 is provided with an 
elongated slot 71, for purposes to appear, and is normally 
resiliently held in the position shown by a spring 73. The 
collar 3 and the shaft 61 are secured against relative ro 
tation about the axis of the shaft 61 by a pin 75 extend 
ing through the walls of the collar 3. An elongated slot 
77, shown partly in dotted lines behind the locking lever 
67, is provided for purposes to appear, and upon rotation 
of the shaft 61, the edges of the slot will engage the pin 
75 and turn the collar 3 in the associated chuck 1. In 
the position shown, the latch 69 engages the collar 3 and 
prevents rotation of the shaft 61 about the axis of the 
pin 75. If it is desired to use the handle in a horizontal 
position with respect to the axis of the chuck 1, the pro 
truding portion 65 is pushed up against the spring 73, and 
the handle 59 may be folded down, rotating about the 
axis of the pin 75, to assume the position generally indi 
cated in dotted and broken lines. 
The operation of the tool of my invention will next be 

considered. The chuck 1 is ?rst pressed down with the 
rods 25 engaging the head of the desired ‘fastener, and de 
pending on the shape of the head of the fastener, certain 
of the rods will protrude into slots, grooves or notches 
formed in the head of the fastener, while others will be 
pressed back against the springs 33 so that the end of the 
bundle of rods 25 will assume a pro?le complementary 
to the pro?le of the fastener. When torque is then applied 
to the chuck 1, with the ring 5 in a position to apply 
torque to the girdle 27 in the desired direction of rotation, 
the girdle 27 will tighten about the rods and they will ro 
tate as a unit, applying torque to the fastener by means 
of the projecting ones of the rods 25 engaging cooperating 
surfaces on the head of the fastener. Such surfaces may 
be formed by slots or other recesses in the head of the 
fastener, as in screws or the like, by projecting portions 
of the fastener head, as in bolts or the like, or may corn; 
prise ‘combinations of surfaces, as in fasteners such as 
self-tapping screws with hexagonal heads. Thus, a wide 
variety of fasteners can be dealt with by this means. 

Additional versatility and a stronger tool can be pro 
vided by making some of the rods 25 smaller than the 
others. As shown in FIG. 5, two orthogonal rows of 
small rods 25a are arranged to intersect at the center of 
the bundle, and are surrounded by larger rods 25b. By 
that arrangement, the size of the rods can be graduated in 
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4 
dependence on the size of the fastener. If desired, more 
than two sizes of rods can be employed. 

Various modi?cations can be made in the apparatus of 
my invention without departing from the invention in its 
broader aspects. For example, the girdle 27 may be re 
placed by a woven wire mesh, anchored at the upper end 
to the chuck. Upon rotating the chuck in either direction, 
the mesh would tighten about the rods and at the same 
time apply torque to the rods. Alternatively, one or more 
coil springs may be wound about the bundle of rods and 
anchored at one end to the chuck, each behaving as a 
one-way clutch to tighten about the rods and drive them 
in a selected direction. The‘apparatus can obviously be 
made in various sizes, although it is apparent that a single 
tool may be employed with a variety of sizes of fasteners. 

While I have described the apparatus of my invention 
with respect to the details of a preferred embodiment 
thereof, and have noted various instances in which the 
construction can be modi?ed, other modi?cations and 
variations will suggest themselves to those skilled in the 
art upon reading my description, and such can obviously 
be made without departing from the scope of my inven 
tion. 

Having thus described my invention, what I claim is: 
1. An adjustable tool, comprising a bundle of rods, a 

girdle circumferentially spaced about said bundle, a chuck 
recessed to receive said girdle and said bundle, resilient 
means disposed between said girdle and one end of each 
of said rods to urge said rods outwardly from said chuck, 
and means connected to said chuck for applying torque 
to said girdle, whereby when the end of said bundle op 
posite said resilient means is pressed into engagement with 
the head of a fastener shaped to receive a torque apply 
ing tool the protruding rods assume a complementary 
shape and torque applied to said chuck will be applied 
to the fastener. 

2. The apparatus of claim 1, in which said girdle com 
prises a metal shell. 

3. The apparatus of claim 1, in which said girdle com 
prises a woven wire sheath secured at one end to said 
chuck. 

4. The apparatus of claim 1, in which said girdle com 
prises a coil spring wound about said bundle and secured 
at one end to said chuck. 

5. An adjustable tool, com-prising a bundle of rods 
extending along parallel axes from ?rst ends to second 
ends, said rods comprising a ?rst set and a second set of 
smaller cross-sectional area than the ?rst set, the rods 
of said second set being arranged in at least one row 
through the middle of the bundle, means resiliently mount 
ing said rods for relative movement along said axes and 
urging said rods to a reference position in which said 
?rst ends lie in a predetermined surface, and means for 
applying torque to said bundle, whereby when said ?rst 
ends are pressed into engagement with an object includ 
ing the head of a fastener shaped to receive a torque 
applying tool and torque is applied to said bundle, said 
rods move to a relative position in which said ?rst ends lie 
in a surface complementing the shape of said object and 
torque will be applied to the fastener. 
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