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1

This invention relates to power operated
wrenches, and more particularly to a power
operated wrench for coupling and uncoupling oil
well sucker rods and tubing.

It is among the objects of the invention to pro-
vide an improved power operated wrench which
is readily portable and can be suspended from a
well derrick or other supporting structure adja~
cent a well sucker rod or tubing string while in
use; which imparts a series of impacts to a-sucker
rod or tubing section engaged thereby to loosen
the screw-thread connection hetween adjacent
rod or tubing sections; which can be used %o
couple or uncouple rod or tube sections by simply
inverting the wrench from one operation to the
other; which has means releasably holding the
wrench in open position for application of the
wrench to a rod or tubing section; which holds
one tube or rod section stationary while applying
rotational impacts to an adjacent section; and
which is simple and durable in construction,
economical to manufacture, and positive and
effective in operation.

Other objects and advantages will become ap-
parent from a consideration of the following de-
scription and the appended claims in conjunction
with the accompanying drawings, wherein:

Figure 1 is a somewhat diagrammatic illustra-
tion of a well rig including a sucker rod angd
showing in side elevation a power operated
wrench illustrative of the invention suspended
from the well derrick and operatively engaged
with the sucker rod;

Figure 2 is a top plan view of the wrench, a
portion being broken away to better illustrate the
construction thereof;

Figure 3 is a cross-sectional view on the line
3—3 of Figure 2;

Figure 4 is a fragmentary cross-sectional view ]

on an enlarged scale on the line 4—4 of Figure 2;

Figure 5 is a fragmentary cross-sectional view
on the line 5—5 of Figure 3;

Figure € is a wiring diagram for the wrench
when operated by an electric motor;

Figure 7 is a side elevational view of a power
operated wrench similar to that illustrated in
Figures 1, 2 and 3, but modified to operate on
well tubing rather than sucker rod sections;

Figure 8 is a cross-sectional view on an en-
larged scale on the line 8—8 of Figure 7:

Figure 9 is a fragmentary cross-sectional view
cn the line 8—9 of Figure 8; and

Figure 10 is a fragmentary cross-sectional view
on the line 18—I10 of Figure 8.

With continued reference to the drawings, the
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well rig illustrated in Figure 1 comprises an oil
well derrick 10 of well known construction having
a cross brace 11 spaced above the well platform
2. A well tubing string 13 extends from the
upper end of the casing 14 through the platform
12 and a sucker rod assembly {5 extends longi-
tudinally of the tubing string 13 and out of the
uprer end of the tubing string. The lower end
of the sucker rod is connected to an oi] pump,
not illustrated, in a manner well known to the
art, and the upper end of the rod is connected to
a rod-reciprocating member, such as a walking
beam, also not illustrated, but well known to
the art.

The sucker rod |5 comprises a plurality of sec-
tions joined together in end-to-end relationship.
As is particularly illustrated in Figure 3, each
section of the sucker rod has at each end thereof
a tapered, screw-threaded portion (8, an annu-
lar bead {7 at the inner end of the screw-thread-
ed portion 16, a squared portion 18 at the side of
the annular bead {1 remote from the screw-
threaded portion 18, an annular bead 19 at the
end of the squared portion {8 remote from the
annular bead 17, and the intermediate portion 26
of the rod extends from the annular bead {9 away
from the squared portion 18 and is usually of
circular cross-sectional shape. Two adjacent
rod sections are coupled together in end-to-end
relationship by having the serew-threaded por-
tions 16 at their adjacent ends threaded into
the respectively opposite ends of a coupling sleeve
or collar 21 which is slightly inwardly tapered
from each end and provided in each end with
screw-threads engaging the screw-threads on the
end portions of the rod sections. The sections of
the well tubing (3 are provided with external
screw-threads at each end and are secured to-
gether by having their adjacent ends threaded
intb the respectively opposite ends of internally
screw-threaded coupling sleeves or collars 22,
as is particularly illustrated in Figure 7.

In the case of both the sucker rod sections and
the well tubing sections, two adjacent sections
are threaded into the associated coupling collar
by rotating the sections in respectively opposite
directions or by holding one section stationary
while rotating the other and are uncoupled in
the same manner by reversely rotating the mov-
able section.

As the construction of well rigs including the
well tubing or flow pipe and the pump sucker
rod is well known to the art and constitute no
part of the present invention, it is considered
that a more detailed illustration and description
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of the well rig is unnecessary for the purposes
of the present disclosure.

The present invention is primarily concerned
with a power operated wrench for coupling and
uncoupling sucker rod or well tubing sections,
and such a wrench has been shown in two slight-
ly meodified arrangements in the accompanying
drawings.

The wrench illustrated in Figures 1 to 6, in-
clusive, comprises a flat, hollow housing 25 of
somewhat elliptical shape having top and bottom
walls 26 and 27 disposed in spaced apart and
substantially parallel relationship to each other,
and a side wall 28 having arcuately rounded end
portions of substantially semicircular extent and
straight side portions interconnecting  the-ends
of the arcuately curved end portions. -

Bearings rings 30 and 31 are disposed against
the inner side of the top wall 25 and- bottom
wall 21 of the housing, respectively, substantially
concentric with the center of curvature of one
end of the side wall 28 of the housing and a
main gear 32 is disposed between and journaled
on these bearing rings for rotation in the hous-
ing. This gear 32 has a centrally located bore
or aperture 33 provided with longitudinally ex-
tending splines or serrations, and has a notch
34 extending from the aperture 33 to the periph-
ery of the gear. The noteh 34 has substantially
parallel side surfaces spaced apart a distance
slightly greater than the thickness of the squared
portions 18 of the sucker rod, these side surfaces
being outwardly inclined near the periphery of
the gear, as is particularly illustrated in Figure
2, to facilitate passing of the squared portions
of sucker rods into the notch in the géar.

A jaw element 335 having longitudinally ex-
tending serrations or splines on its outer surface
and of generally cylindrical shape is inserted into
the hore 33 of the gear 32 and has a notch 36
therein of substantially the same size and shape
as the size and shape of the cross-sectional area
of the squared portion 18 of the sucker rod.

The insert jaw 35 has at its end adjacent the
bottom wall 27 of the housing an outwardly ex-
tending annular flange 38 which closely fits the
inner edgée of the bottom bearing ring 31.

The top wall 26 of the housing is detachably
secured to the side wall by suitable means, such

as the screws 39, extending ‘through apertures ;

in the marginal porticn of the top wall and
fhreaded into tapped holes in the top edge of the
side wall, so that the gear 32 can be removed
from the housing upon removal of the top wall
26. The insert 35 can be removed from the gear
when the latter is removed from thé housing,
and different inserts may be placed in the gear
to accommodate the wrench to varying sizes of
the squared portions of sucker rods.

The top and bottom walls 26 and 271 of the
housing are provided with notches 490 and #!
which are in alignment with “each other and
register with the notch 38 in the gear 32 when
the gear is in a predetérmined rotational posi~
tion relative to the housing, ‘as illustrated in
Figure 2, and the side wall 28 is provided with
an opening 42 in alignment with thée outer ends
of the notches 40 and 41 in the top and bottom
walls of the housing. -~ o N

Idler gears 43 and 44 are journaled’ in 'the
housing between the gear 32 and the end of the
housing remote from the opening 42, and these
idler gears mesh with the main gear 32 at spaced
apart locations around the main gear, the dis-
tance between the locations -at-which. the- idler
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gears mesh with the main gear being greafer
than the width of the outer end of the slot 34
in the main gear, so that at least one of the idler
gears will always be in mesh with the peripheral
teeth on the main gear 32.

A serew shaft 45 extends through apertures 46
and 47 in the top and bottom walls 26 and 217
of the housing, which apertures are substantially
concentric with the center of curvature of the
end of the side wall 28. of the housing remote
from the main gear 32.

In the arrangement illustrated, an electric
wiotor 50 is secured at one end to the bottom
wall 27 of the housing 25 and the motor housing
has in its end wall 53 adjacent the bottom wall
of the housing an opening 51 registering with the
opening 47 in-the bottom wall 27. The screw
shaft 45 is connected at one end to the adjacent
end of ‘the shaft of the motor 58, or, if desired,
may be made continuous with the motor shaft
and journaled in the housing of ‘the electric
motor. ) :

A stop collar 52 is provided on the screw shaft
45 one at the end thereof remote from the motor.

Outwardly of the stop collar 52 the screw shaft
is provided with an arbor §4 of reduced diameter
journaled in a bearing 55 supported in the outer
end of a hood-shaped brace 56 which extends
transversely of the thickness of the housing 25
and is joined at its other end to the housing of
the motor 58 at the end of the motor housing
adjacent the wrench-housing 25. :

A drive gear %%, having a screw-threaded bore
extending  coaxially therethrough, is threaded
onto the serew shaft 45 and meshes with both
of the idler gears 43 and #4. This gear 57 is
movable longitudinally relative to the idler gears
43 and 44, and remains in mesh with these gears
at all times. ' k

A U-shaped handle 58 is connected at one end
to the side wall 28 of the housing 25 and is con-
nected at its other end to the housing of the
motor 59, and switches 6! -and 62 are mounted
in the handle §¢ in tandem relationship to each
other and connected to the motor 50 by conduits,
as indicated at 63. - A grip lever 64 is pivotally
mounted at one end in the handle €0 at the end
of the handle remote from switches §¢ and 62
and carries at its end adjacent the switches a
projection or dog 65 for successively operating
the switches 61 and 62 when the grip member is
moved toward the -intermediate portion of the
handle. A compression spring- 68, disposed be-
tween the intermediate portion of the handle 60
and- the grip member -€4, resiliently urges the
grip member away from the intermediate por-
tion of the handle and to a non-operating posi-
tion relative to the switches Gi-and 62, the
switches being operated by manually moving the
grip-member toward the intermediate portion of
the handle ‘against-the force of the spring 66.

Power is supplied to the motor through a suit-
able extension cord 67, and it is to be understood
that while an electric -motor has been illustrated
and. hereinabove described for operating the
wrench, a hydraulic or pneumatic motor of
known -construction may be substituted for the
electric motor, if' desired, Without-in any way-éx-
ceeding the scope of the invention.

With the arrangement illustrated, when one of
the switches 61 or 62 is closed to energize the
motor 58, the screw shaft 45 will be rotated, and
the gear.5T will be threaded outwardly along the
screw shaft until it strikes the -stop collar 52.
This sudden -termination:of. relative- movement
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between the gear and the screw shaft causes the
inertia of the rotatable armature of the motor 50
to deliver an impact to the gear 57 and from this
gear through the idler gears 43 and 44 to the
main gear 32. As soon as the impact has been
delivered to the main gear 32, the grip member
64 is released to open the motor controlling switch
and discontinue the application of power from
the motor to the wrench gears. The gear 57 is
provided at its end adjacent the motor 50 with
an annular groove 158 in a skirt portion of the
gear and an annular collar 151 has at one end
an inwardly directed annular flange 152 rotatably
received in the groove 150 in gear 571 and at its
other end an annular external groove 153.

A coiled tension spring 154 surrounds the mo-
tor shaft and has one end coil secured in the
groove 153 of collar 151 and its other end coil
secured in an annular external groove (55 in &
second collar 158 secured on motor shaft 45 at a
location spaced along the shaft from collar 151.

If the main gear 32 is engaged with an object
to be rotated, such as a well sucker rod, and this
object is not substantially rotated by the first
impact delivered to the main gear 32 incident to
the impact of the gear 57 against the stop collar
52, upon release of the grip member 64 to open
the motor controlling switch, spring 154, which
is stretched when gear 57 moves along shaft 45
to stop collar 52, contracts and returns gear 57
along shaft 45 to the end of the screw-threaded
portion of this shaft adjacent the motor 56. If
the motor controlling switch is now reclosed, a
second impact will be delivered to the gear 32 and
the impacts may be repeated until the sucker
rod joint is freed and the portion of the sucker
rod engaged in the main gear 32 caused to ro-
tate. As soon as the joint has been freed, the
motor controlling switch may be maintained
closed until the sucker rod joint has been com-
pletely unthreaded. :

A bracket 70 is secured to or formed integrall
with the bottom wall 27 of the housing, and pro-
jects laterally from the housing intermediate
the length of one of the straight portions of the
side wall 28. A post T of noncircular and pref-
erably square cross-sectional shape extends
through the bracket 70 and is secured to the
bracket adjacent the mid-length location of the
post, the post being formed integrally with the

- ‘bracket, if desired.

The post 11 is disposed substantially perpendic~
ular to the planes of the top and bottom walls of
the housing 25, and a back-up wrench 12 is de-
tachably secured at one end to the post 11 and
is provided at its other end with spaced apart
jaws which receive a squared portion 18 of the
sucker rod adjacent the squared portion received
in the main gear 32 of the french, so that, when
an upper sucker rod section is being turned by
the wrench to couple or uncouple it from the ad-
jacent lower section, the lower section is held
against rotational movement by the back-up
wrench 12.

In the arrangement illustrated, the back-up
wrench 72 is provided at its end adjacent the
post T1 with an eye formation 73 having a square
hole therein through which the post extends and
is provided with a spring pressed ball detent as-
sembly 14 which engages in a depression, as in-
dicated at. 15, in the post to releasably secure the
back-up wrench in operative position on the post
11.

Lugs 16 and 11 are provided on side wall 28 of
the housing, and are aligned transversely of the
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6
housing near the end of the latter to which the
handle 60 is attached. A U-shaped bail 18 is
pivotally connected at its ends to lugs 716 and.T1
and a coil tension spring 79 is connected at one
end to bail 18 at the end of the bail remote from
housing 25 and is connected at its other end to a
hook 80 which is adapted to engage g support,
such as the crossbar 11 of well derrick 10, to sus-
pend the wrench in operative position adjacent
the sucker rod of the well.

Handle sockets 8! and 82 are provided on the
upper side of the top wall 26 of the housing one
at each side of the latter, and open to the oppo-
site side of the housing adjacent the mid-length
location thereof. Handles 83 and 84 are secured
each at one end in the sockets 81 and 82, re-
spectively, and project outwardly from the re-
spectively opposite sides of the housing substan-
tially perpendicular to the longitudinal center
line of the housing.

With this arrangement, the wrench can be used
in its upright position, as illustrated in Figure 3,
for uncoupling adjacent sucker rod sections and
can be inverted in the bail 18 and used in its in-
verted position for coupling adjacent sucker rod
sections as a sucker rod is being run in the well.

A dome-shaped cover 81 is secured to the top
wall 26 of the housing in covering relationship
to the opening 46 and the bearing 55 to protect
the gears from dust and other foreign matter.

When the wrench is inverted, the back-up com-
ponent 12 is, of course, moved from one end to
the other end of the post 71, so that it will pro-
vide the same function in the inverted as in the
upright position of the wrench.

A small solenocid 85 is mounted on the top
wall 26 of the housing 25 above the main gear
32 and has a movable armature 8% projecting
through registering apertures in the top wall 26
of the housing and the upper bearing ring 32
and provided with a rounded end 81. The gear
32 is provided with a rounded depression at a
such that when the
rounded end of the armature 86 is in the rounded
depression in the gear, the gear is releasably held
in a rotational position in the housing, such
that the notch 34 in the gear registers with
the openings 38, 40 and 41 in the top, bottom and
side walls of the housing. -A compression spring
88 surrounds the armature 86 between the bot-
tom end of the solenoid coil 89 and an abutment
washer 90 secured on the armature to resiliently
urge the armature into engagement in the de-
pression in the gear and the coil 89 of the sole-
noid is connected through the switches 6! and
62 with the energizing circuit for the motor 58
so that the armature of the solenoid is auto-
matically moved out of engagement with the
gear 82 whenever the motor is energized. A
manually releasable latch may be substituted for
the solenoid operated latch, as described above,
without in any way exceeding the scope of the
invention.

A wiring diagram for the motor and the sole-
noid 85 is illustrated in Figure 6, and includes
8 source of electrical energy, such as a battery
or auto transformer 92 and relay switches 93
and 94 in addition to the manually operated
switches 61 and 62, the solenoid 85 and the
motor 50.

The motor 50 is connected at one side to one
end of the battery 82 by a conductor 85, and is
connected at its other side by a conductor 86 to
one contact 87 of the relay switch 93 and to
one -gontact 98 of the relay switch 94. 'The
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‘other eontact 89 of-the relay switeh® 83> isﬁfc'o'ri'-
mected-by a ‘conductor 106-to"the other end of
the: battery 92, ‘and- the -otheér-contdct--101of
‘the relay switch 94 is connected- fo the-battery
92 between the ends of the battery-by-a-conduc-
tor 102, so that,: when the ‘relay:-switch 93-is
closed, -the motor is operated at-full -speed-and
when the relay switch -94-is‘closed; the motor is
operated at a slow speed. L

The coils 103 and 104-of-the relay ‘switches:93
and 84 are both connected, each at one-end, by
a conductor 165 to the conductor 100 and the
end of the. battery remote from that to ‘which
the motor is connected by the-conductor 95.- The

other -end-of the coil: 103 is connected by con- ;

ductors 106 and 107 -to one contact :108 ‘of-the
manually operated switch 61, the other contact
169 of which is connected by a conductor H10 to
the conductor 85, so that, when the switch 61
is closed, the coil 103 will be energized to close
the relay switch §3. The other end of the coil
104 of the relay switch 94 is connected by a
conductor 111 to one contact 112 of the manu-
ally operated switch 62 and the other contact 113
of this switch is connected by a conductor f{4
to the conductor 95, so that when the switeh
62 is closed, the coil 134 will be energized, clos-
ing the relay switch 94. ‘

The solenoid 85 is connected between the con-

ductors 105 and (07 in parallel with the relay ,

switch coil 103, so that it will be energized when-
ever the relay switch 93 is closed.

With this arrangement, the motor can he
operated at full speed or at low speed by se-
lectively closing the manually operated switches
61 and 62.

In the modified form of the arrangement illus-
trated in Figures 7 to 10, inclusive, the construc-
tion of the wrench is the same as that described
above, except that the main gear 32 and the
back-up wrench 72’ are modified to engage tube
sections instead of the sucker rod sections illus-
trated and described in connection with the form
of the wrench shown in Figures 1 to 6, inclu-
sive.

In the modified arrangement, the main gear
32’ is provided with a central aperture 120 and
a noteh 121 leading from this central aperture
to the periphery of the gear, the central aper-
ture having a semicylindrical shape at the in-
ner end of the noteh, and the notch having a
width somewhat greater than the outside diam-
eter of the tube sections to be received therein.

The gear 32’ is provided in the central aper-
ture thereof with angularly spaced apart, lon-
gitudinally extending notches and tube-engag-
ing elements 122 of rectangular cross-sectional
shape are seated one in each of these notches and
secured to the gear. At one side of the notch
{21 the gear is provided with a recess {24 and
a dog 125 is pivotally mounted in the recess 124
and has a partly cylindrical surface {26 fac-
ing the opening in the gear and provided with
a longitudinally extending groove receiving a
tube-engaging element 127 of rectangular cross-
sectional shape. The dog includes a finger por-
tion 128 extending from the tube-engaging ele-
ment 127 into the noteh 12t and provided near
its distal end with a tapped hole receiving a set
serew 128 which is adapted to bear against the
outer surface of a tube section 19 received in
the wrench to limit the pressure between the
tube-engaging elements 122 and 121 and the
tube.

A leaf spring 130 is disposed within the recess
24 and engaged between the gear and the dog
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4426 *tG vesiliently’ utge the dog into engagement

with a tube-section 13 received in the gear, and
‘a’ball- detent 131 is mounted in the gear at

‘orie ‘end_of the recess 124 and engages the dis-
talend of the finger portion 128 of the dog fo

teleasably hold’ the dog in retracted position

avhile: a7 tube section’ is being moved through

the notch 1212 into" the opening (20 in the gear.
With this arrangement, the dog is first released

in retracted position and the wrench is then

moved -into engagement with a tube section ad-
jacent a econmecting sleeve or ¢ollar 22 on the tube

'stfing.” “As the tube section indves into the open-
‘i in’ the ‘gear; it tfips the dog 125, so that the

dog moves away from the ball detent {31 and the
set serew 129 approaches the outer surface of the
tube section, the tube-engaging elements 122 and
121 being brought into firm engagement with
the outer surface of the tube section. Now, as the
gear 32’ is rotated, the element 127 is moved
slightly toward the tube section, forcing the ele-
ment and the element 22 to bite into the outer
surface of the tube section and provide a firm
grip between the gear and the tube section, this
biting action being limited by contact of the set
screw 128 with the outer surface of the tube
section.

The back-up wrench 12’ of this form of the
invention has at its end remote from the post 11
a jaw formation i33 shaped to receive a tube sec-
tion 13 therein, and engages a tube string adja-
cent the lower end of a connecting collar 22 when
the gear 32’ engages the tube string adjacent the
upper end of such a collar.

The jaw formation {33 of the back-up wrench
12’ has a partly cylindrical inner surface and an
opening through which the tube section enters the
jaw formation and is provided in its inner surface
with grooves extending longitudinally of the inner
surface at angularly spaced apart locations. Tube
section-engaging elements 134 of square or rec-
tangular cross-sectional shape are mounted one
in each of these grooves and secured to the jaw
formation I33 in a manner to present a sharp
edge for engagement with the outer surface of
the tube section 13.

A dog 135 is pivotally mounted on the jaw
formation (33 at one end of the latter by a pivot
pin 136 and carries a tube-engaging element 131
similar to the elements 134. At its distal end the
dog 135 carries a set screw 138 which is engage-
able with the outer surface of a tube section re-
ceived in the jaw formation 133 to limit the pres-
sure between the elements 134 and 137 and an
associated tube section, and a leaf spring 140 is
mounted on the jaw formation 33 adjacent the
pivot pin 136 and engages the dog 135 to urge the
latter toward a tube section 13 received in the
jaw formation.

In this case, the dog 135 is releasably latched
in retracted position by a ball detent 141 carried
by the dog and engageable in a recess 142 pro-
vided in the portion of the jaw formation 133 to
which the dog is pivoted, this latch being released
by the pressure of the tube section against the
inner end portion of the dog as a tube section is
inserted into the jaw formation 133 of the back-
up wrench component. As the gear 32’ tends to
turn one of the sections of the tube spring, the
back-up wrench 12’ engaging the adjacent sec-
tion holds such adjacent section against rotation,
so that the coupling between the two adjacent
sections can be threaded together or apart, de-
pending on the position of the wrench.

Various modifications of the wrench, such as
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Increasing or decreasing the weight and strength
thereof, providing a reduction gear hetween the
motor and the screw shaft and modifying the
wiring circuit to provide only a slow speed oper-
ation, may be made, if desired, without in any
way exceeding the scope of the invention.

The invention may be embodied in other spe-
cific forms without departing from the spirit or
essential characteristics thereof. The present
embodiments are, therefore, to be considered in
all respects as illustrative and not restrictive, the
scope of the invention being indicated by the ap-
pended claims rather than by the foregoing de-
scription, and all changes which come within the
meaning and range of equivalency of the claims
are, therefore, intended to be embraced therein.

What is claimed is:

1. A power operated wrench comprising a hous-
ing, a first gear rotatably mounted in said housing
and having a radially disposed notch extending
from the periphery to the center thereof for re-
ceiving an object to be turned by said wrench,
said housing having an opening therein regis-
tering with the notch in said gear when said gear
is in a predetermined rotational position relative
to said housing, idler gears rotatably mounted in
said housing and meshing with said first gear at
spaced apart locations therearound, a second gear
disposed in said housing and meshing with said
idler gears, said second gear having a screw-
threaded bore extending coaxially therethrough
and being longitudinally movable relative to said
idler gears, a screw shaft journaled in said hous-
ing and threaded through the bore of said second
gear, a stop on said screw shaft limiting move-
ments of said second gear longitudinally thereof,
and a motor mounted on said housing and driv-
ingly connected to said screw shaft, said second

gear being movable along said screw shaft from

sald motor to said stop to deliver an impact
through said idler gears to said first gear when it
engages said stop, and spring means connected to
said second gear moving the latter away from
said stop after delivery of the impact.

2. A power operated wrench comprising a
housing, g first gear rotatably mounted in said
housing and having a radially disposed notch
extending from the periphery to the center there-
of for receiving an obiect to be turned by said
wrench, said housing having an opening therein
registering with the notch in said gear when said
gear is in a predetermined rotational position
relative to said housing, idler gears rotatably
mounted in said housing and meshing with said
first gear at spaced apart locations therearound,
a second gear disposed in said housing and mesh-
g with said idler gears, said second gear hav-
ing a screw-threaded bore extending coaxially
therethrough and being longitudinally movable
relative to said idler gears, a screw shait jour-
naled in said housing and thréaded through the
bore of said second gear, g stop on said screw
shaft limiting movements of said second gear
longitudinally thereof, a motor mounted on said
housing and drivingly connected to said screw
shaft, said second gear being movahle along said
screw shaft from said motor to said stop to de-
liver an impact through said idler gears to said
first gear when it engages said stop and bheing
movable from said stop after delivery of the im-
pact, and means mounted on said housing and
engaging said first gear releasably latching the
latter in a rotational position relative to said

10

15

20

25

30

50

60

10
housing such that the notch in said first gear is in
registry with the opening in said housing.

3. A power operated wrench comprising a
housing, a main gear rotatably mounted in said
housing and having a radially disposed notch
extending from the periphery to the center there- -
of for receiving an object to be turned by said
wrench, said housing having an opening therein
registering with the noteh in said gear when said
gear is in a predetermined rotational position
relative to said housing, a motor mounted on said
housing, means in said housing connecting said
motor to said main géar and effective to deliver
rotational impacts to said main gear upon opera-
tion of said motor, a post mounted on said hous-
ing and extending to respectively opposite sides
of the latter, and a back-up wrench detachably
mounted on said post-and engageable with an
object at a location spaced from said first gear
to hold the object engaged thereby stationary
while the ohject engaged by said first gear is ro-
tated relative to the object engaged by said back-
up wrench, said back-up wrench being selectively
mountable on said post adjacent either end of
the latter. . .

4. A power operated wrench comprising a
hqusing, a main gear rotatably mounted in said
housing and having a radially disposed notch ex-
tending from the periphery to the center thereof
for receiving an object to be turned by said
wrench, said housing having an opening therein
registering with the notch in said gear when said
gear is in a predetermined rotational position
relative to said housing, a motor mounted on said
housing, means in said housing drivingly con-
necting said motor to said main gear and im-
parting rotational impacts to said main gear
upon operation of said motor, said main gear
having g cavity therein opening into said notch,
at least one work engaging element mounted on
said main gear and presenting a sharp edge
directed inwardly of said noteh within the inner
end portion of said nofch at a location spaced
from said cavity, a dog pivotally mounted on
said gear within said cavity and at one side of
said notech and having a finger extending into
the notch in said gear, s work piece-engaging
element mounted in said dog and presenting a
sharp edge at the side of said dog adjacent the
noteh in said gear, a spring connected between
said dog and said gear resiliently urging said dog
inwardly of said noteh, and a set screw catrried
by said dog adjacent the distal end of the finger
thereof for engaging a work piece extending
through said noteh and engaged by said work
piece engaging elements to limit the pressure
between said work piece-engaging elements and
the work piece engaged thereby.

8. A power operated wrench comprising a hous~
ing, a main gear rotatably mounted in said hous-
ing and having a radially disposed notch extend-
mg irom the periphery to the center thereof for
receiving an ohject to be turned by said wrench,
said housing having an opening therein register-
g with the noteh in said gear when said gear is
1 g predetermined rotational position relative to
said housing, a motor ounied on said housing,
means in said housing drivingly connecting said
metor to said main gear and imparting rotational
impacts to said main gear upon operation of said
motor, a post mounted on said housing and ex-
tending to respectively opposite sides of the latter,
znd a hack-up wrench detachably mounted on
said post and engageable with an object at a 1o-
cation spaced from sald main gear to hold the ob-
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ject engaged thereby stationary while the object:

engaged by said main gear is rotated relative to
the object engaged by sald back-up wrench, said
back-up wrench being selectively mountable on

said post adjacent either end of the latter and 5

having at its end remote from said post a rounded
jaw formation adapted to receive a work piece of
circular cross-sectional shape and having at least
one work piece-engaging element mounted there-
in and presenting a sharp edge within said jaw
formation, a dog pivotally mounted on said back-~
up wrench at the outer end of one side of said
jaw formation, a work piece-engaging element
carried by said dog and presenting a sharp edge
inwardly of said jaw formation, a spring con-
nected between said jaw formation and said dog
resiliently urging said dog in a direction to en-
gage the work piece-engaging element carried
therehy with a work piece received in said jaw
formation, and a set screw carried by said dog ana
engageable with a work piece in said jaw forma-

12

tion to limit the pressure hetween said work
piece-engaging elements and a work piece en-
gaged thereby.

GLENN A. LINDBERG.
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