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1. 
My invention relates to mechanics' tools, and 

particularly to hand wrenches intended for use 
in inaccessible locations, and also on tubing nuts 
which require an open end type of Wrench. 
Conventional open-end and/or ratcheting 

Wrenches are unsatisfactory in many locations 
on the modern airplane and automobile because 
the installation renders the bolt or nut practically 
inaccessible. Not only is the Space available for 
turning a wrench extremely limited, but the 
clearance necessary to engage the jaws of a 
Wrench around the nut or bolt head is likewise 
limited, particularly on aircraft starters, gen 
erators, and the like. 
The design of these parts prohibits the use 

of the Ordinary Socket Wrench because the bolts 
or studs are recessed in the starter housing and 
the arc through which an ordinary open-end 
wrench can be turned in such a location is so 
limited that the wrench must be reversed every 
time the nut is moved even an eighth of a turn 
or less. This condition alone has resulted in a 
great loss of time in Servicing aircraft engines, 
an operation which under present conditions 
must be done with the greatest dispatch and efficiency. 

Furthermore, the ordinary open-end wrench 
having fixed jaws depends entirely upon the shape 
of the nut or bolt head for its turning action since 
the Wrench has no gripping function. ... If the 
nut becomes worn or is slightly undersize, such a 
wrench is useless. My invention contemplates a 
Wrench construction having jaws which grip 
the nut Securely even though undersize or Worn 
and in addition does not require removal and 
reversing. 

In addition to the above advantages, I have 
found that many installations where tubing is 
used, for example in the refrigeration industry, 
require a Special type of Wrench to install the tube 
nuts. Such a wrench, when used on an assembly 
line in the mass production of refrigeration units 
or similar devices, must be capable of being in 
Serted quickly around the tube nut and of quick 
ly tightening the nut without slipping. By short 
ening Such an Operation only a few seconds on 
each installation, increased productive capacity 
amounting to a Saving of thousands of dollars 
may be achieved. 
An object, therefore, of my invention is to pro 

vide a ratcheting open-end wrench which will 
not slip around a hexagonal nut or bolt regard- . 
less of how the turning force may be applied to 
the wrench handle by the operator. . . . . 
A further object of my invention is to provid 
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2 
jaws for an open-end ratcheting wrench which 
will securely grip a hexagonal nut or bolt regard 
less of how the Wrench may be inserted around 
the nut or bolt. 
A further object of my invention is to provide 

a compound leverage open-end ratcheting wrench 
which will securely grip a hexagonal nut or bolt 
regardless of how the turning force may be ap 
plied to the Wrench handle. 
A further object of my invention is to provide 

a ratchetting open-end Wrench in which a notch 
of the pivoting jaw moves through an arc, the 
center of which is substantially on a line which 
passes through the point of contact of the notch 
and the center of the bolt or nut. 

Further objects will be apparent from the speci 
fication and drawings, in which: 

Fig. 1 is a plan of my improved Wrench; 
Fig. 2 is an enlarged detail of the jaws of my 

Wrench shown in one gripping position; 
Fig. 3 is similar to Fig. 2 but shows an alter 

nate gripping position; 
Fig. 4 is an enlarged detail which illustrates the 

gripping action of my Wrench when the jaws are 
Open to maximum position; 

Fig. 5 is an enlarged detail which shows the 
gripping action of my Wrench when the jaws are 
open to maximum position but when the bolt 
head contacts an alternate set of notches; 

Fig. 6 is a further enlarged detail showing the 
ratcheting and gripping action of the jaws of my 
wrench; 

Fig. 7 is an elevation of a wrench having jaws 
constructed in accordance with Figs. 1-6 but with 
a compound leverage handle; 

Fig. 8 is a plan of the structure of Fig. 7; 
Fig. 9 is an exploded view of the structure of 

Fig. 8 showing an arrangement of the jaws and 
handle; and 

Fig. 10 illustrates the turning and gripping 
action of my wrench constructed with a com 
pound handle. 
While certain novel features of the invention 

are disclosed herein with considerable detail with 
respect to certain particular forms of the in 
vention, it is not desired to be limited to such 
details since many changes and modifications 
may Well be made without departure from the 
Scope of the invention. - 

Like reference numerals denote like parts in the 
several figures of the drawings. 
An open-end ratcheting wrench constructed 

in accordance with the present invention is pro 
vided with a handle 5 having a notched jaw 6 
at One end thereof, which cooperates with a 

  



3 
spanner-type notched jaw it pivoted to the 
handle at pin 8. 
Jaw 7 is urged in a counterclockwise direction 

in Fig. 1 by Spring 9 and is restrained from 
Opening more than a maximum desired amount 
by face 2 of handle 5 which acts as an abut 
ment for a cooperating abutment 2 of jaw T. 
One end of jaw (7 is bifurcated to form a pair of 
tabs 22 through which pin 8 is secured. 

Both jaws 6 and 7 are provided with beveled 
ends 23 and 24 to facilitate ratcheting and in 
sertion of the jaws around the nut. Upper jaw 

is desirably formed with three 120° broached 
notches whereas lower jaw 6 contains four simi 
lar broaches. It will be understood that the ex 
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act number of broaches or notches in each jaw 
is not essential insofar as gripping action is Cons 
cerned particularly in the compound leverage 
form of Figs. 7-10. Nevertheless, experience has 
shown that in refrigeration work where the fit 
tings, and tube nuts are constructed of brass or 
other soft material and, due to high compression 
in the lines, it is desirable to tighten these fittings 
considerably more than would otherwise be the 
case, the Wrench should grip the nut in as many 
places as possible in order to distribute the turn 
ing load thereby preventing the nut from becom 
ing burred. 
Another object in providing a maximum num 

ber of notches will become apparent in connec 
tion. With the operation of the Wrench when the 
jaws are held open as, Will be described in more. 
detail hereinafter. . 
The ratcheting effect obtained with my wrench 

is illustrated in Fig. 6 which shows the jaws tight 
ly gripping a hexagonal bolt head in full lines and 
in phantom lines the jaws opened sufficiently to 
permit the wrench to ratchet in a counterclock 
wise direction, but at the same time to retain 
contact with at least one notch of each jaw-so 
that the jaws will immediately close and grip the 
bolt tightly when the counterclockwise or ratchet 
ing motion ceases. 

I have found that the location, of pin 8 with 
respect to the notches in the jaws bears an in 
portant pivotal action for jaw fill with respect to 
jaw. 6 is provided when the outermost point 25 
of jaw. 7 is approximately in line with the center 
of pin 8 and of bolt head 26. This construction 
provides an extremely tight gripping action when 
ther jaws are closed even without the compound 
pressure which can be exerted by means: of the 
construction shown in Figs. 7 and 8. 

Referring now to Figs. 4 and 5, the utility of 
the number and location of the notches with re 
spect to the pin f8 will be explained. It will be 
apparent that in Figs. 4 and 5 the jaws of the 
Wrench are opened to maximum position since 
faces 2 and 20 are in contact with each other. 
If the operator exerts a twisting force. On the 
wrench handle. 5. and attempts to turn bolt 25 
while jaws 6 and flare in the open position, the 
wrench nevertheless will grip the nut and at the 
same time the turning action causes the jaws to 
close On the nut as turning force continues to be 
applied. The upper arrows in Figs. 4 and 5 indi 
cate the movement of jaw f when any turn 
ing force in the direction of the lower arrow is 
applied to the handle. This feature insures that 
the wrench always-grips the bolt when turned in 
a clockwise direction, as shown in these figures. 
This is due to the fact that jaws f6 and 1 can 
not open to a point that Some contact is not made 
with both jaws, provided a turning force is pres 
ent. Furthermore, should the force tending to 
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4. 
open the jaws be relieved, spring 9 tends to close 
the jaws on the bolt thus insuring contact be 
tween the notches and the corners of the bolt 
head. 
The provision of more than two notches in the 

lower jaw is advantageous for this reason because 
otherwise there would be a strong tendency for 
slipping if the operator attempted to turn the 
wrench. With the jaws in the opened position. 
The location of pin 8 is such that any contact 
between the bolt and upper jaw T, while a turn 
ing. motion is exerted on the handle whether the 
jaws, are. Opened or closed, automatically causes 
jaw 7 to pivot on the pin 8 thus gripping the 
bolt Securely. 
The notches which I employ on the jaws of my 

Wrench are of the well known double hex or '12 
point' variety permitting gripping action of a 
hexagonal nut in two adjacent positions. The 
only difference between Fig. 4 and Fig. 5 is that 
the bolt. is shown in Such adjacent positions, and 
the location of the notches to insure pivotal move 
ment of jaw. in either of these positions is ap 
parent. I have also found that it may be desir 
able to slightly round or smooth the points be 
tween the notches in the jaws to facilitate 
ratcheting action and to prevent, undue damage 
to objects of braSS or other soft material. 

Referring now more particularly to FigS. 7 and 
8 showing a modified form of my invention, 
wrench handle. 27 terminates in a bifurcated por 
tion 28, which portion has rounded extremities 29, 
and a cut-away area at 30 to receive mating 
rounded extremities 3 f of upper jaw 32. The han 
dile proper is drilled Or recessed slightly between 
bifurcations 28. to receive helical spring 33, which 
is positioned between handle 27 and lower jaw 34. 
Spring 33 urges lower jaw 34 pivotally on pin 35, 
and in a counter-clockwise, direction as seen in 
Fig. 8. Lower jaw 34 also has a recess 36 to re 
ceive helical spring 37 which abuts upper jaw 32 
and urges it in a counter-clockwise direction: with 
respect to lower jaw 34. Upper jaw 32 has bi 
furcations.38: which enclose the flat area of lower 
jaw.34 and also serve to pivot upper jaw 32 with 
respect to lower jaw 34 on pin 39. Both of the 
jaws are broached to form 120 grooves or notches 
40 to accommodate the hexagonal head of cap 
Screw 4. 
The formation and location of grooves or 

notches 40- in my improved wrench is of par-r 
ticular importance; Referring to Fig. 8, it will be. 
noted that there are in reality two sets of notches 
40, and a desirable,location for these notches has 
been found to be such that two opposite flats of 
the bolt head 4 are perpendicular to the center 
line of the Wrench handle in One gripping posi 
tion, and parallel to the center line of the wrench 
in the other closed or gripping position. 

Frequently an operator Will grip the wrench 
handle-in such a way that a twisting motion is 
applied which tends to open jaws 32 and 34 in 
stead of causing ear: 29 to press against bifurca 
tions: 3 as explained hereafter. Such twisting 
motion creates a resultant torque at pin 35 as in 
dicated by the arrow in Fig. 10. Even under the 
extreme conditions noted above, the design of my 
Wrench prevents any undesired turning because 
upper jaw 32 Securely grips the bolt by means of 
grooves: 40 and lower jaw 34 has a partial groove 
42 extending approximately half-way across the 
flat. of bolt 4f thus keeping both jaws in contact 
With the bolt. 
As an additional means of urging jaw 34 against 

the bolt or nut, spring: 37-similar to spring f of 
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Figs. 1-6 is provided which at all times tends to 
close jaws 32 and 34 with respect to each other. 
The clearance between jaws 32 and 34 is adjusted 
So that the jaws are open just wide enough to 
permit the wrench to be inserted over the bolt 
head across the greatest diameter of the hex 
Which is, of course, the distance between oppo 
site points of the hex, and in order to facilitate 
gripping, jaWS 32 and 34 should not close more 
than is sufficient to grip a slightly worn bolt or 
nut of the particular size for which the Wrench 
is designed. 
The clearance mentioned above limiting the 

opening of the jaws, is accomplished by proper 
spacing of face 43 on jaw 34 with relation to face 
44 on jaw 32 so that when contact at point 45 is 
made between the two jaws, the opening speci 
fied above is achieved. 

Handle 2 operates as a lever fulcrumed at 
pin 35 having a long portion extending from the 
pin to the end of the handle and a short por 
tion. Which terminates at 29 and extends from 
point 35 to point 29. Likewise, any desired lever 
age may be incorporated With respect to jaw 32, 
fulcrum 39, and bifurcation 3. The distance 
between the varying points of contact between 
portion 3 of jaw 32, portion 29 of handle 27, may 
be greater than, equal to, or less than the dis 
tance between fulcrum 39 and the point of ap 
plication of the resultant of forces acting on the 
nut or bolt. Thus a positive, Zero, or negative 
mechanical advantage may be obtained between 
the jaWS as desired for the particular type of 
Work for which the wrench may be constructed. 
I have thus disclosed an improved type of 

ratchetting open-end wrench, which is fool-proof 
under the most adverse conditions of use. In ad 
dition, my improved wrench is easily manufac 
tured, light-Weight, strong, and has an extremely 
high gripping action due to the leverage in the 
handle and the design of the jaws. 
Having thus described my invention, I claim: 
1. A ratcheting open-end Wrench having a fixed 

jaw, at least three 180 grooves on said fixed jaw, 
a pivoted jaw, a pivot pin attaching said pivoted 
jaw to said fixed jaw, at least three 120° grooves 
in the pivoted jaw, said pin being located with 
respect to the opposite outermost gripping por 
tion of the pivoted jaw and the grooves on the 
fixed jaw so that there is at least one full groove 
in the fixed jaw lying between the pivoted jaw 
and a Straight line connecting the center of the 
pin and the center of an object to be turned, 
thereby providing a toggle compressive grip on 
said object. 

2. A ratcheting open-end Wrench in accordance 
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6 
with claim 1, having spring means urge the piv 
oted jaw to close with respect to the fixed jaw. 

3. A ratcheting Open-end Wrench having a 
fixed jaw, four 120' grooves on said fixed jaw, a 
pivoted jaw, three 120° grooves in the pivoted jaw, 
a pivot pin attaching said pivoted jaw to said 
fixed jaw, said pin being located with respect to 
the opposite OutermOSt gripping portion of the 
pivoted jaW and the grooves on the fixed jaws SO 
that there is at least one full groove in the fixed 
jaw lying between the pivoted jaw and a straight 
line connecting the center of the pin and the 
center of an object to be turned, thereby provid 
ing a toggle compressive grip on said object. 

4. A ratchetting open-end Wrench in accordance 
with claim 3, having spring means urge the piv 
oted jaw to close With respect to the fixed jaw. 

5. A Wrench assembly comprising a pair of jaws 
pivoted with respect to each other, a spring be 
tween the jaws urging them into closed position, 
a handle on One of said jaws, three grooves in 
One of Said jaWS, Said grooves having flat sides 
Set an an angle of 120° and the middle groove 
positioned in the jaw so that, a line drawn to bi 
Sect the middle groove angle will be perpendicu 
lar to the center line of the Wrench handle when 
the jaws are in closed position, and four grooves 
in the other of Said jaws having flat sides set at 
an angle of 120°, the grooves in the other of said 
jaws being positioned so that a line drawn to bi 
Sect the outermost groove angle, when the jaws 
are in closed position, is perpendicular to the 
Center line of the Wrench handle. 

GEORGE T. LOGAN. 
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