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1. 

LUG NUT REMOVER 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to wrenches, and more 

particularly to a tool for loosening the lug nuts of vehi 
cle wheels. 

2. Description of the Prior Art 
The lug nuts of vehicle wheels are often difficult to 

remove. A tight lug nut which has not been loosened 
for a long time or which has become "frozen' in place 
by the accretion of grime or rust requires the applica 
tion of very high torque in its removal. One difficulty 
that the user of conventional wrenches often encoun 
ters in attempting to loosen tight lug nuts is that the tool 
slips off the nut because the user is exerting such great 
efforts to turn the nut that he cannot keep the wrench 
in the proper position. 
Manually operated lug nut tools offering greater me 

chanical advantage than simple wrenches have been 
proposed, but such tools tend to be too complex, and 
hence too expensive for general acceptance. Motor 
driven tools have been provided for this purpose but 
such tools are too expensive for wide use, and electrical 
power is not accessible at every place where it is neces 
sary to remove lug nuts from auto and truck wheels. 
U.S. Pat. No. 3,392,608 represents an attempt to pro 

vide a hand-operated lug nut removal tool. The wrench 
of that patent operates with a chain and sprocket drive 
that is fairly complex and has a countertorque arrange 
ment to keep the gear box from rotating. 
What has been needed is a simple, reliable hand tool 

that provides sufficient mechanical advantage for the 
ordinary person to remove tight lug nuts from vehicle 
wheels. 

SUMMARY OF THE INVENTION 

The present invention provides a manually operated 
tool for loosening or tightening lug nuts such as those 
of vehicle wheels. The ordinary wheel has a plurality, 
usually five or six, of identical lug nuts secured to studs 
extending parallel to the wheel axis at equally arcuately 
spaced positions. These lug nuts are conventionally 
hexagonal and are usually threaded in an opposite 
sense from the normal direction of rotation of the 
wheel with which they are associated to prevent loosen 
ing during prolonged periods. Accordingly, rotation of 
the wheel tends to tighten the nuts, so that they become 
very tightly secured and require great torque to loosen. 
The tool of the invention has a rotating socket which 
can be driven clockwise or counterclockwise as re 
quired to loosen lug nuts. 

In one currently preferred embodiment of the inven 
tion, the rotatable socket of the tool of the invention 
has a hexagonal, nut receiving opening in its head and 
is fixed on a rotatable shaft for rotation therewith. The 
shaft of the rotating socket extends from a housing in 
which the shaft is journalled and carries a concentric 
gear mounted fixedly on the shaft within the housing. 
Teeth of this gear engage the teeth of another gear 
mounted on a drive shaft extending through the middle 
of the housing. This drive shaft is journalled for rota 
tion with respect to the housing so that it can be rotated 
by manual turning of a movable handle extending per 
pendicularly from the drive shaft at the opposite side of 
the housing from the rotating socket. 
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The drive shaft can be tubular with a fixed internal 

rod extending therethrough and secured to a fixed han 
dle for holding the tool in place while the movable han 
dle is turned. The length of the movable handle, coop 
erating with the meshed gears, provides considerable 
mechanical advantage for applying the torque needed 
to loosen even a tightly frozen lug nut. 

In order to stabilize the position of the tool during 
use, so that the rotating socket cannot slip off the lug 
nut being loosened, other sockets are provided on 
shafts extending parallel to the shaft of the rotatable 
socket. These other sockets are fixed against rotation 
and have recesses for encompassing other lug nuts of 
the wheel. Preferably there are two of these stabilizing 
sockets to provide for very firm positioning of the tool. 
The stabilizing sockets and the rotatable sockets can be 
secured to their respective shafts in such a way that 
they can be removed and replaced with sockets of some 
other size suitable for reception of lug nuts or any ordi 
nary size. 

In another embodiment of the tool of the invention, 
the two stabilizing sockets and the one rotatable socket 
are secured to the ends of bent arms extending out 
wardly and forwardly from three superposed plates. 
The arcuate spacing of the arms is adjustable by rela 
tive rotation of the plates, and after such adjustment 
the arms can be fixed in position by tightly securing the 
plates together. The rotatable socket can then be 
turned with a wrench to loosen a lug nut. 
The tool has few moving parts, so by using sturdy ma 

terials such as heavy gauge metal for the structural 
parts a very durable assembly is provided. 
These and other features and advantages of the lug 

nut tool of the invention will be more fully understood 
from the following detailed description of a preferred 
embodiment of the tool of the invention, especially 
when that description is read in conjunction with the 
accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an overall view in perspective of the tool of 
the invention wherein internal parts are shown by 
shadow lines. 
FIG. 2 is a view in section taken along the line 2-2 

of FIG. and looking in the direction of the arrows. 
FIG. 3 is a view in perspective of a modified embodi 

ment of the tool of the invention. 
FIG. 4 is a detail view in section taken along line 4-4 

of FIG. 3 and looking in the direction of the arrows. 
FIG. 5 is a sectional view taken along line 5-5 of 

FIG. 3 and looking in the direction of the arrows. 
FIG. 6 is a view in section taken along line 6-6 of 

FIG. 3 and looking in the direction of the arrows. 
FIG. 7 is a view in section taken along line 7-7 of 

FIG.3 and looking in the direction of the arrows. 
FIG. 8 is a view, similar to that of FIG. 2, showing a 

modified tool according to the invention providing high 
mechanical advantage. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIGS. 1 and 2 of the drawing show a preferred em 
bodiment of the lug tool of the invention, having a 
housing generally designated by the reference numeral 
10 from which lug bolt engaging elements extend 
toward the viewer. The housing 10 is shown in the form 
of a hollow, rounded triangular prism having a front 
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face 11, side walls 12 and a rear face (not illustrated) 
enclosing a drive arrangement to be described. This 
housing 10 is preferably made of sturdy metal. 
A rod 13 is secured to the front face 11 of the hous 

ing at 14 and extends rearwardly through the housing 
and its rear face perpendicular to the front face 11 to 
terminate in a handle 15 for gripping by an operator of 
the tool. As illustrated in the drawing the point 14 is 
preferably offset somewhat from the center of gravity 
of the housing front face 11. 
A tubular sleeve 16 is mounted around the rod 13 for 

rotation about the rod 13 and a large gear 20 is coaxi 
ally secured to the sleeve 16 within the housing 10 for 
rotation therewith. The sleeve 16 extends rearwardly 
through the housing rear wall and at a position spaced 
from the rear face an arm 21 is fixed to the sleeve 16 
for rotation of the sleeve 16 by cranking motion of the 
arm 21 by means of a handle 22 that extends rear 
wardly from the outer end of the arm 21. The handle 
22 is preferably mounted for rotation on a pin 23 or 
other suitable means so that an operator of the tool can 
readily rotate the arm 21 and the sleeve 16 attached 
thereto, thereby causing rotation of the gear 20. Rear 
wardly of the point of attachment of the arm 21 to the 
sleeve 16 there is preferably a bushing 24 between the 
sleeve 16 and the handle 15. Another bushing is prefer 
ably provided around the rod 13 between the gear 20 
and the point of attachment 14 of the rod to the hous 
ing's front face 11. 
A shaft 29 is journalled in the housing front face 11 

and also in the rear face. This shaft 29 extends parallel 
to the rod 13 and carries a gear 30 that is considerably 
smaller than the gear 20. As shown the gear 30 has 
fewer teeth than the large gear 20 and the teeth of the 
two gears are in meshing relationship so that when the 
arm 21, sleeve 16 and gear 20 turn the smaller gear 30 
rotates in the opposite direction. The shaft 29 extends 
forwardly of the housing front face 11 to terminate in 
a socket fitting 31 for engaging a lug nut. By cranking 
the arm 21 a user of the tool can apply considerable 
torque to a lug nut received in a socket 32 of the fitting 
31. 
Spaced from the socket fitting 31 there are two other 

lug receiving socket members 33, each of which is 
mounted on a stud 34 extending parallel to the shaft 29 
and projecting forwardly from the tool front face 11 by 
the same distance as the shaft 29 so that when the tool 
is placed in position with the rotating socket fitting 31 
fitted over a lug nut to be removed, other lug nuts of 
a vehicle wheel will be received within sockets 35 of 
the members 33. The studs 34 and socket members 33 
need not be rotatable since they are only for stabilizing 
of the position of the tool during the loosening or tight 
ening of a lug received by the rotatable socket fitting 
31. Accordingly the studs 34 can be fixedly secured to 
the tool face 11. 
The socket members 33 are removably attached to 

their respective studs 34 so that members 33 with ap 
propriately sized sockets 35 can be selected for use on 
lug nuts of any size. As shown in the drawing the mem 
bers 33 can be effectively secured to their studs 34 by 
means of screws 33a. A set of socket fittings can be 
provided with the tool. The socket members 33 can 
also be mounted for rotation, even though they are not 
driven. For example, since the lug nuts of vehicle 
wheels are generally hexagonal the sockets 35 can be 
hexagonal if they can be rotated to receive lug nuts that 

4. 
have not been loosened whatever the orientation of 
such lugs might be. 
The rotatable socket 32 has a hexagonal shape in the 

embodiment shown for loosening or tightening of con 
5 ventional hexagonal lug nuts, and like the socket fit 

tings 33, is removably secured by means of a screw 32a. 
By providing for three point contact with lug nuts the 

stability of the tool according to the invention has been 
assured regardless of how much force the tool user 

10 must apply, as in the case of a very tightly "frozen' lug 
nut. 

It will be seen that once a lug nut has been loosened, 
the tool can be moved so that the rotatable socket 
member 31 and the stationary stabilizing socket mem 

15 bers 33 overlie different lug nuts. Accordingly, a loos 
ened lug nut is not completely removed until all of the 
lug nuts of the wheel have been loosened. 
Of course, the tool of the invention can also be em 

ployed for tightening of lug nuts. 
The mechanical advantage offered by the tool of the 

invention is directly related to the length of the arm 21 
which acts as a lever, as well as the ratio between the 
number of teeth on the gears 20 and 30. A ratio of 5 
to 1 between the number of teeth on gear 20 and the 

25 number of teeth on the gear 30 is effective. It should be 
noted that the arm 21 can be made sufficiently long so 
that great torque can be exerted on lug nut by a person 
of normal strength. Alternatively, for some applica 
tions, the gear arrangement shown can be revised so 

30 that a smaller gear drives a larger one to provide greatly 
increased mechanical advantage. Such an arrangement 
will be described with respect to FIG 8. 
The fact that the sockets 33 and 35 are positioned 

forwardly of the housing 10 permits easy access to lug 
nuts of a wheel and the tool can be so oriented that the 
arm 21 will extend generally horizontally to allow a 
user to bring essentially his full weight to bear on the 
handle 22, using just a small amount of force to stabi 
lize the tool by holding the handle 15. 
Another embodiment of the tool of the invention is 

illustrated in FIGS. 3 - 7, wherein sockets carried by 
adjustable arms are employed to stabilize the tool. As 
shown in FIGS. 3 and 5, the tool generally indicated by 
reference numeral 40 in FIG. 3 has three superposed 
plates 41, 42, 43, all circular in plan and preferably of 
equal size, adjustably secured together by a bolt passing 
through aligned central holes in the plates 41, 42, 43 
and a wing nut 44. When the nut 44 is loosened the 
plates 4-43 can be rotated independently and then 
fixed in position by tightening of the nut. Some other 
means such as a threaded, headed bolt could be used 
in place of the bolt and nut 44. 
Extending radially from the plates 41 and 42 respec 

tively are hollow tubular members 47 and 48. Each of 
these members 47, 48 internally receives a profiled end 
49 of an arm 50, which slidable with respect to the 
member 47 or 48 for adjustment, but can be locked in 
adjusted position by means of a screw 51 as shown in 

6O FIG. 7. The arms 50 have substantially right angled el 
bows at 52 and extend forward to terminate in lug nut 
receiving sockets 53 which can be similar to the sockets 
33 of the embodiment of FIGS. 1 and 2. These arms 50 
and Sockets 53 provide stability as do the stabilizing 
studs 34 and sockets 33 of the previously described em 
bodiment. Each socket 53 is preferably removably se 
cured to its arm 50 by means of a set screw 69 so that 
the Socket 50 can be removed and replaced with a 
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socket of different shape or size for use with some other 
kind of lug nut, as best shown in FIG. 6. Also shown in 
FIGS. 3 and 6 is a butterfly headed screw 70 for tight 
ening the socket 50 in place on a lug nut to be loos 
ened. 
The plate 43, shown as the bottom one of the three 

superposed plates, has a radially extending member 60 
terminating at its outer end in a journal fitting 61 which 
rotatably holds the end 62 of a rotatably arm 63. Means 
68 for releasably holding the arm 68 in the fitting 61 is 
shown in detail in FIG. 4. The rotatable arm 63 carries 
a socket 64 that is analogous to the socket 31 of the 
embodiment shown in FIGS. 1 and 2 in that the socket 
64 is turned to loosen a lug nut. 
However, in the embodiment of the tool shown in 

FIG. 3, there are no internal gears. The arm 63 and its 
socket 64 are turned by means of an ordinary wrench, 
not illustrated. The wrench employed should be long 
enough to provide the requisite mechanical advantage 
to remove a 'frozen lug nut. To provide a firm grip for 
turning by means of a wrench, the arm 63 has a middle 
portion 66 that is hexagonal in cross section and prefer 
ably of substantial size as shown. 
The arm 63 and its socket can be mounted for re 

moval from the tool for replacement with a different 
socket to accommodate lug nuts of various sizes as 
shown in FIG. 4, or the socket 64 itself can be remov 
ably secured to the arm 63 substantially as shown and 
described with respect to the sockets 33 of the embodi 
ment of FIGS. 1 and 2. 
The tool illustrated in FIGS. 3 - 7 can be readily ad 

justed for any vehicle wheel by selection of appropriate 
sockets 64 and/or socket-bearing arms 50, relative ro 
tation of the plates 41–43 and sliding adjustment of the 
arm ends 49 within the tubular members 47 and 48. 
After locking the adjustable parts into position as previ 
ously discussed, the tool can be applied to the lug nuts 
of a vehicle wheel in a similar manner to that in which 
the tool of FIGS. 1 and 2 is employed, and the rotatable 
arm 63 can then be turned by means of a wrench. 
The tool shown in FIGS. 3 - 7 thus has the advantage 

of great adjustability, but if the tool is intended to be 
employed for only one arrangement of nuts, say on only 
one auto or one model of auto, the parts can be kept 
locked in position after initial adjustment. If desired the 
tool can be disassembled for storage in a small space, 
and can, of course, be packed and shipped in disassem 
bled condition. 
An embodiment of the tool of the invention affording 

greater mechanical advantage is shown in FIG. 8. The 
tool of FIG. 8 is basically similar in overall construction 
to that of FIGS. 1 and 2, but differs essentially in the 
reversal of the internal gear arrangement. Thus the tool 
shown in FIG. 8 has a housing 110, with a front face 
111, side walls 112, and a rod 113 terminating in a han 
dle 1 15. 
A tubular sleeve 116 is mounted around the rod 3 

for rotation thereabout, and a small gear 130 is coaxi 
ally secured to the sleeve 116 within the housing 110. 
Outside the housing 110, an arm 121 is fixed to the 
sleeve 116 for cranking motion by means of a crank 
handle 122 journalled on a pin 123. Suitable bushings, 
etc., corresponding to those of the tool of FIGS. 1 and 
2 are employed. 
The shaft 129, mounted for rotation in the front and 

rear faces of the housing 110 extends parallel to the rod 
113 and carries a gear 120 that is considerably larger 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
than the gear 130. The gear 120 has many more teeth 
than the small gear 130 and the teeth of the two gears 
are in meshing relationship so that turning the arm 121 
rotates the gear 120 in the opposite direction. 
The shaft 129 extends forwardly of the housing 110 

to terminate in a socket fitting 131 for engaging a lug 
nut. This socket 131 and two other sockets 133, one of 
the latter being shown in FIG. 8, can be suitably ar 
ranged and attached as indicated by the description 
above of the embodiments previously discussed. 

It will be understood that for many applications the 
modified embodiment of the tool shown in FIG. 8 will, 
because of the much greater mecahnical advantage 
provided by its gear arrangement, be preferable to the 
tool shown in FIGS. 1 and 2. Turning the crank arm 
121 through a large arc will only rotate the socket 131 
by a small arcuate extent, but this can be necessary and 
sufficient to disengage a very tightly frozen nut. 
Although presently preferred embodiments of the 

tool of the invention have been illustrated it will be un 
derstood that modifications and substitutions of parts 
or materials can be made within the spirit and scope of 
the invention. There could be a different number of sta 
bilizing sockets than the two illustrated and various 
kinds of bearings could be employed in connection 
with the moving parts. What has been described is a 
useful hand operated tool for loosening or tightening 
lug nuts. 
What is claimed is: 
1. A tool for loosening or tightening of lug nuts such 

as those of vehicle wheels comprising a tool body, a ro 
tatable socket member on a shaft extending forwardly 
from said tool body, means for rotating said shaft and 
said rotatable socket member, and two stabilizing 
socket elements, fixed in position during operation and 
extending forwardly of said tool body so that when the 
rotatable socket member engages a lug nut said stabiliz 
ing socket elements engage other lug nuts to stabilize 
the position of the tool during operation, said rotatable 
socket member having a hexagonal-shaped socket for 
receiving a hexagonal lug nut and said tool body having 
spaced, parallel, flat front and rear faces. 

2. The tool of claim 1 wherein each of said stabilizing 
socket elements comprises a lug receiving head and a 
stud secured to said tool body, said studs extending par 
allel to said shaft. 

3. The tool of claim 1 wherein a fixed handle extends 
rearwardly of said tool body for stabilizing the tool. 

4. The tool of claim 1 wherein said shaft is mounted 
on an arm extending outwardly from said tool body, 
and said stabilizing socket elements are on arms ex 
tending outwardly and forwardly from said tool body. 

5. The tool of claim 4 wherein the tool body carries 
means for adjustment of the angular relationship of said 
2S. 

6. The tool of claim 1 wherein each of said socket 
members is detachably mounted by means of a screw. 

7. A tool for loosening or tightening of lug nuts such 
as those of vehicle wheels comprising a tool body 
formed as a housing, a rotatable socket member on a 
shaft extending forwardly from said tool body, means 
for rotating said shaft and said rotatable socket mem 
ber including crank arm means on a rod extending rear 
wardly of said housing, said crank arm being secured to 
a sleeve rotatably mounted on said rod, said sleeve car 
rying a relatively large gear within said housing, said 
large gear being in driving relationship with a relatively 
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smaller gear within said housing and on said shaft 
whereby turning of said crank arm rotates said rotat 
able socket member, and two stabilizing socket ele 
ments extending forwardly of said tool body so that 
when the rotatable socket member engages a lug nut 
said stabilizing socket elements engage other lug nuts 
to stabilize the position of the tool during operation. 

8. A tool for loosening or tightening of lug nuts such 
as those of vehicle wheels comprising a tool body 
formed as a housing, a rotatable socket member on a 
shaft extending forwardly from said tool body, means 
for rotating said shaft and said rotatable socket mem 
ber including crank arm means on a rod extending rear 
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8 
Wardly of said housing and coupled to gear means for 
driving said rotatable socket member, said gear means 
comprising a relatively large gear mounted on said 
shaft and a relatively smaller gear mounted on a sleeve, 
said sleeve extending rearwardly of said housing 
around said rod, said crank arm extending perpendicu 
larly from said sleeve, and two stabilizing socket ele 
ments extending forwardly of said tool body so that 
when the rotatable socket member engages a lug nut 
said stabilizing socket elements engage other lug nuts 
to stabilize the position of the tool during operation. 
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UNITED STATES PATENT OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 3,905,254 
DATED ; September 16, 1975 
INVENTOR(S) LEONARD PALATNICK and ROBERT L. SHINER 

It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

Col. 2, line l9, change "or" to --of-- 

Col. 4, line 49, "plates 4-4.3" should read 
--plates 41-43--. 
line 56, insert --is-- after "which" and 
before "slidable". 

Col. 5, line 9, "rotatably" second occurrence should 
read --rotatable-- 

eigned and Sealed this 
thirteenth Day of January 1976 

SEAL 
Attest. 

RUTH C. MASON C. MARSHALL D ANN 
Attesting Officer Commissioner of Patents and Trademarks 

  


