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United States Patent Office 2,703,221 
Patented Mar. 1, 1955 

1. 

2,703,221 
POWER TONGS 

Robert I. Gardner, Los Angeles, Calif., assignor to Hill 
man-Kelley, Los Angeles, Calif., a partnership com 

of J. M. Hillman, J. Grover Kelley, and Markley 
SW 

Application May 28, 1949, Serial No. 96,073 
18 Claims. (C. 255-35) 

My invention relates to a power tongs or wrench for 
use with such articles as pipes, rods, or the like, articles 
of this nature being referred to hereinafter as pipes for 
convenience. 

In general, a power tongs of the type under considera 
tion includes a housing comprising an annular stator hav 
ing an annular rotor disposed therein, and includes a 
pipe-gripping structure carried by the rotor, a suitable 
power means for driving the rotor being carried by the 
housing. The pipe-gripping structure conventionally in 
cludes jaw means, which comprises at least two rela 
tively movable jaws, for gripping a pipe to be rotated, and 
includes means for opening and closing the jaws so that 
the latter respectively disengage and engage the pipe. 
In order to permit lateral application of such a power 
tongs to the pipe, the rotor and stator are provided with 
registrable radial throats through which the pipe may be 
inserted into the interior of the rotor and into operative 
relation with the pipe-gripping structure. Such a power 
tongs is usually suspended in a manner to permit it to 
be swung into and out of operative relation with the 
pipe to be roated, although it will be understood that the 
power tongs may be mounted in other ways also. 
A primary object of the invention is to provide an 

improved pipe-gripping structure for a power tongs of 
the foregoing general character. 
Another object of the invention is to provide a power 

tongs having actuating means for opening and closing 
the jaws of the pipe-gripping structure automatically 
upon rotation of the rotor relative to the stator. 
An important object of the invention is to provide a 

power tongs wherein the clamping force applied to the 
pipe as the jaws are closed by the jaw actuating means 
increases with increases in the torque applied to the 
OtOr. 
I prefer to accomplish the preceding objects by provid 

ing a power tongs having braking means engageable with 
the stator for opening and closing the jaws, which is 
another object of the invention. 
A further object is to provide a pipe-gripping struc 

ture wherein one of the jaws is pivoted directly to the 
rotor and wherein another jaw, located substantially di 
ametrically opposite the first jaw, is pivoted to a jaw 
carrying link which, in turn, is pivoted directly to the 
rotor adjacent the pivotal connection of the first jaw 
thereto. 

Another object is to provide a power tongs wherein 
the braking means is carried by resilient means mounted 
on the aforementioned jaw-carrying link. 

Another object of the invention is to provide a power 
tongs which includes stop means for limiting insertion 
of the pipe into the pipe-gripping structure to properly 
position the pipe with respect to the jaws. An important 
object of the invention is to provide an adjustable stop 
means to permit application of the power tongs to pipes 
of different diameters. 
Another important object is to provide a pipe-gripping 

structure in which the jaws open automatically if they 
are worn to such an extent that they cannot grip the 
pipe securely, thereby preventing scoring of the pipe. 

Another object of the invention is to provide means 
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2 
carried by the jaws of the pipe-gripping structure for 
guiding the pipe into position between the jaws during 
application of the power tongs to the pipe. 
Another object of the invention is to provide a power 

tongs having means for automatically bringing the radial 
throats in the rotor and stator into registry when it is 
desired to insert a pipe into the tongs, or to remove it 
therefrom. 
Another object is to provide such a throat-registering 

means which is adapted to de-energize the power means 
for the rotor in such a manner that the rotor auto 
matically comes to rest with the radial throat therein in 
registry with the radial throat in the stator. 
An imporant object is to provide such a throat-register 

ing means which is adapted to partially de-energize the 
power means as the radial throat in the rotor approaches 
registry with the radial throat in the stator, and which 
is adapted to subsequently de-energize the power means 
completely as the radial throat in the rotor registers with 
the radial throat in the stator. 

Still another object is to provide such a throat-regis 
tering means which includes control means for varying 
the rate of delivery of power to the power means, and 
which includes cam means associated with the rotor and 
stator for actuating the control means. 
As previously indicated, a power tongs of the char 

acter under consideration is adapted to be suspended in 
such a manner that it may be moved laterally into and 
out of engagement with a vertical pipe, means conven 
tionally being provided to permit inverting the tongs so 
that the pipe may be rotated in either direction for con 
nection to or disconnection from another pipe. Another 
object of the invention is to provide an improved sus 
pension mounting which permits the power tongs to be 
inverted easily, and to provide means for retaining the 
power tongs in one or the other of its positions. 
The foregoing objects of the present invention and the 

advantages suggested thereby, together with various other 
objects and advantages which will become apparent, may 
be attained through the employment of the exemplary 
embodiment of the invention which is illustrated in the 
accompanying drawings and which is described in detail 
hereinafter. Referring to the drawings: 

Fig. 1 is a side elevation of a power tongs which em 
bodies the invention; 

Fig. 2 is a plan view of the power tongs with a power 
means for driving a rotor thereof removed. 

Fig. 3 is a fragmentary plan view duplicating the 
right end of Fig. 2 on an enlarged scale, a portion of the 
housing of the power tongs being removed; 

Figs. 4 and 5 are sectional views respectively taken 
along the broken lines 4-4 and 5-5 of Fig. 3; 

Figs. 6, 7 and 8 are semidiagrammatic plan views ill 
lustrating the operation of a pipe-gripping structure of the power tongs; 

Fig. 9 is a fragmentary plan view duplicating the left 
end of Fig. 2 of an enlarged scale; 
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Fig. 10 is a side elevation of the structure illustrated 
in Fig. 9; and 

Fig. 11 is an end elevation of the power tongs as viewed 
from the right in Fig. 1 of the drawings. 

Referring particularly to Figs. 1 and 2 of the draw 
ings, the power tongs of the invention includes a hous 
ing 20 having an annular portion 21 which is referred to 
hereinafter as a stator, and having a handle-like arm 
22 which extends laterally from the stator. When used 
in connection with vertical pipes, as in connecting and 
disconnecting drill string sections, for example, the power 
tongs is adapted to be suspended in a substantially hori 
Zontal position so that it may be swung horizontally into 
and out of engagement with a pipe to be operated upon. 
Also, in order that the pipe being operated upon may 
be rotated in either direction, as in connecting and dis 
connecting pipe sections, the power tongs is adapted to 
be inverted with respect to the position shown in the 
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drawings. An improved suspension mounting of the in 
vention will be considered in the following paragraph, 
although it will be understood that other features of the 
invention are not limited to the particular suspension 
mounting disclosed herein. 

Referring particularly to Fig. 11 of the drawings, and 
also to Figs. 1 and 2 thereof, the suspension mounting 
of the invention comprises a bail 25 which is located 
near the center of gravity of the power tongs for proper 
balance. The bail 25 comprises a substantially semi 
circular loop 26 which semi-encircles the housing 20 and 
includes a pair of arms 27 which are extensions of the 
loop 26 and which are rigidy connected at their inner 
ends to the housing. As best shown in Fig. 11 of the 
drawings, the arms 27 make acute angles with the loop 
26. The suspension mounting includes a grooved roller 
or pulley 28 which receives the bail 25 to support the 
power tongs, the pulley being carried by a clevis 29 which 
may be supported by a cable (not shown) or the like 
through a swivel fitting 30 (Fig. 1). As will be ap 
parent, the power tongs may be rotated readily about a 
horizontal axis upon application of a turning force there 
to. The rotation will be through 180° and will swing 
the tongs between its upright position and its inverted 
position whenever a different direction of rotation for a 
pipe being operated upon is desired. As will be apparent, 
the pulley 28 engages the hail 25 to support the power 
tongs during the entire 180 of rotation between the up 
right and inverted positions of the tongs, the loop 26 
serving as a track for the pulley. In order to retain the 
power tongs in either its upright position or its inverted 
position, the bail is provided with notches 31 therein ad 
jacent the intersections of the loop 26 with the arms 27, 
which notches receive the pulley 28, as best shown in 
Fig. 11 of the drawings. 
As previously stated, the bail 25 is located near the 

center of gravity of the tongs for proper balance. in 
order to attain stability, the bail is preferably so located 
that a vertical line through the pulley 28 lies between the 
center of gravity of the tongs and a pipe being operated 
on by the tongs. In order to maintain the tongs level 
under such conditions, a chain 33 is provided at one 
end with a hook 34 for engagement with an eye 35 on 
the housing arm 22, the other end of the chain being at 
tached to a suitable supporting structure (not shown) so 
as to Support the housing arm and keep the tongs level. 
With such a suspension mounting for the power tongs, 

it is necessary to provide some means for restraining the 
housing 20 of the tongs to prevent rotation thereof about 
the axis of the pipe being operated upon, as is well known 
in the art. Referring to Figs. 9 and 10 of the drawings, 
this may be accomplished by attaching one end of a back 
up line (not shown) to the housing 20 and by attaching 
the other end of the line to a suitable anchoring struc 
ture (not shown), the line preferably being attached to 
the housing adjacent the outer end of the arm 22 of the 
housing. In the particular construction illustrated, the 
back-up line may be attached to a clevis 39 which is 
pivotally connected to the outer end of the housing arm 
22 by a pin 40. 
As best shown in Figs. 2 and 11, the stator portion 2 

of the housing 20 is provided with hand grips 38 for use 
in Swinging the power tongs into and out of engagement 
with a pipe to be operated upon and for use in rotating 
the power tongs between its upright and inverted positions. 
The foregoing completes the description of the sus 

pension mounting of the invention and the power tongs 
per se will now be considered, it being understood that 
the power tongs per se may be used apart from the 
specific Suspension mounting disclosed without departing 
from the spirit of the invention. 

In general, the power tongs includes an annular rotor 
44 which is disposed with and which is rotatable about 
the axis of the annular stator 21, the rotor having a ra 
dial throat 45 which is registrable with a radial throat 
46 in the stator to permit lateral insertion of a pipe into 
the interior of the rotor, or to permit lateral application 
of the power tongs to a pipe when the foregoing sus 
pension mounting is used. The rotor 44 is adapted to 
be driven by a power means 47 through a transmission 
48 and carries a pipe-gripping structure, generally desig 
nated by the numeral 49. The pipe-gripping structure 
49 includes jaw means comprising relatively movable 
jaws 50 and 51, and includes actuating means 52 for 
opening or closing the jaws during rotation of the rotor, 
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4. 
the jaw-actuating means being adapted to open the jaws 
during rotation of the rotor in one direction and to close 
the jaws during rotation of the rotor in the opposite di 
rection. The pipe-gripping structure 49 also includes 
means 53 for guiding a pipe to be operated on into the 
space between the jaws. In addition to the foregoing 
general elements, the power tongs includes stop means 54 
for limiting insertion of a pipe to be operated on into the 
annular rotor 44 so as to properly position the pipe rela 
tive to the jaws 50 and 51, the stop means being adjust 
able to accommodate pipes of different sizes, and includes 
means 55 for automatically bringing the radial throat 45 
in the rotor into the registry with the radial throat 46 
in the annular stator 21 whenever this is desired. With 
the foregoing description of the general elements of the 
power tongs of the invention in mind, the details thereof 
will now be considered. 

Referring particularly to Figs. 1 to 5 of the drawings, 
the annular stator 21 is provided with a peripheral wall 
6 having an inwardly extending, lateral or end wall 62 
of annular configuration formed integrally therewith. 
The annular stator also includes a removable lateral or 
end wall 63 of annular configuration which extends in 
wardly from the peripheral wall 61 and which is secured 
thereto by bolts 64, the radial throat 46 being formed 
in the peripheral wall 61 and the end walls 62 and 63. 
The annular stator 21 is provided with a Y-shaped por 
tion 65 at one side thereof which is inserted into and 
suitably secured to a bifurcated portion 66 of the hous 
ing arm 22. In the particular construction illustrated, 
the housing arm 22 is shown opposite the radial throat 
46 in the annular stator 21, although it will be under 
Stood that the relative positions of the housing arm and 
the radial throat 46 may be varied without departing 
from the spirit of the invention. 
As best shown in Figs. 3 and 5 of the drawings, the 

annular rotor 44 is disposed within the annular stator 21 
between the end walls 62 and 63 of the latter and is 
Supported by grooved rollers 69 which are carried by 
bolts 70 extending between the end walls of the stator. 
The rotor 44 is provided with an annular rim 71 which 
extends into the grooves in the rollers 69 and which rests 
on one of the side walls of each groove so that the rollers 
Support the rotor. As best shown in Fig. 5 of the draw 
ings, peripheral portions of the rotor 44 on opposite sides 
of the annular rim 71 thereon engage the rollers 69 ad 
jacent the grooves therein to center the rotor with re 
spect to the stator 21. As will be understood, I employ 
a sufficient number of the rollers 69 to insure that the por 
tions of the annular rotor 44 adjacent the radial throat 
45 therein engage and disengage each roller smoothly as 
the radial throat moves past such roller. 

Referring particularly to Fig. 3 of the drawings, the 
annular rim 7 on the periphery of the rotor 44 is pro 
vided with radial teeth forming a gear 76 which is meshed 
with a pair of driving gears 77, the latter being mounted 
on shafts 78 carried by the end walls 62 and 63 of the sta 
tor 2 and forming part of the transmission 48. The 
driving gears 77 rotate in the same direction and are 
Spaced apart a distance greater than the width of the 
radial throat 45 in the rotor 44 so that one of the driv. 
ing gears is always meshed with the gear 76, irrespective 
of the position of the radial throat 45 relative to the driv. 
ing gears. 

Considering the remainder of the transmission 48, the 
driving gears 77 are meshed with a gear 79 which is 
mounted on a shaft 80 carried by the end walls 62 and 
63 of the stator 21. Rigidly connected to the gear 79, 
as by being formed integrally therewith, is a gear 81. 
Meshed with the gear 79 is a gear 82 which is rotatably 
mounted on a power shaft 83 forming part of the power 
means 47, the power shaft being carried by bearings 34 
which are mounted in bearing caps 85 secured to the 
end walls 62 and 63 of the stator 21 by bolts 86. 
Splined or otherwise secured to the power shaft 83 so as 
to be non rotatable relative to the power shaft but mov 
able axially thereof is a gear 89 which is adapted to mesh 
with the gear 81. The gears 82 and 89 on the power 
shaft 83 include complementary projections which form 
a jaw clutch 90 for locking these gears together, thereby 
locking the gear 82 to the power shaft. 
As will be apparent, the gear 81 is larger than the 

gear 79 and the gear 82 is larger than the gear 89. Con 
sequently, when the axially movable gear 89 is in a 
position such that it is meshed with the gear 81, the 
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annular rotor 44 is driven at a relatviely low speed, the 
gear 82 rotating freely on the power shaft 83 under such 
conditions. However, when the gear 89 is shifted axially 
to produce engagement of tie jaw clutch 90, it is un 
meshed from the gear 81 and connects the power shaft 83 
directly to the gear 82. Under such conditions, the an 
nular rotor 44 is driven at a relatively high speed. Thus, 
the transmission 48 provides two speeds for the annular 
rotor 44. 

In order to shift the gear 89 axially to engage and dis 
charge the jaw clutch 90, I provide an axially movable 
shaft 91 which carries a yoke 92 for shifting the gear 89 
axially upon axial movement of the shaft, the yoke 92 ex 
tending into a groove 93 in the hub of the gear 89. In 
order to retain the axially movable gear 89 in either of 
its two positions, I provide a spring-pressed detent 94 
which is insertable into either of two grooves 95 in the 
shaft 91. 

Referring particularly to Figs. 1 and 2 of the draw 
ings, the shaft 91 is provided at its outer end with a bi 
furcated head 98 which receives a cam element 99, the 
latter being fixed on a shaft 100 having a handle 101 
fixed thereon. The shaft 100 is rotatable in brackets 
102 carried on the housing arm 22. As will be apparent, 
rotation of the shaft 100 by means of the handle 101 pro 
duces axial movement of the shaft 9 to shift the gear 89 
between its two operating positions, the detent 94 serving 
to releasably retain the gear 89 in either of its operat ing positions. 
As previously indicated, the power shaft 83 forms part 

of the power means 47, the latter including a stallable ro 
tary air motor 105 in the particular construction illus 
trated, the stalling torque of the motor limiting the clamp 
ing force applied to the pipe. The air motor 105 is 
shown as secured in a frame 106 by set screws 107, the 
frame 106 having arms 108 which are bolted or other 
wise secured to the housing arm 22. As best shown in 
Fig. 1 of the drawings, the air motor 105 may be sup 
plied with air through a line 109, a manually operable 
valve 110 being interposed between the line and the mo 
tor. The air motor 105 is reversible, its direction of ro 
tation being controllable by a lever 111. 

Considering the pipe-gripping structure 49 of the 
power tongs with particular reference to Figs. 3 and 5 
of the drawings, projecting inwardly from the inner pe 
riphery of the annular rotor 44 is a jaw-carrying element 
115, the latter being shown as formed integrally with the 
rotor although it will be understood that it may be 
formed as a separate element which may be suitably se 
cured to the rotor. As best shown in Fig. 5 of the draw 
ings, the jaw 50 is pivotally connected to the jaw-carry 
ing element 115 for rotation about an axis which is spaced 
from and parallel to the operating axis of the power 
tongs, i. e., the axis of rotation of the annular rotor 44, 
the pivotal connection between the jaw 50 and the ele 
ment i5 being provided by a pin 116. This pin extends 
through interleaved fingers on the jaw 50 and the ele 
ment ii.5 and is provided with a head 117 at one end, 
therein being threaded at its other end into one end of 
a link 118 the function of which will be discussed herein 
after. The pin ió carries a spring washer 119 for impos 
ing frictional restraint on the jaw 50 so as to keep this jaw from pivoting freely. 
As best shown in Fig. 3 of the drawings, an arcuate 

jaw-carrying link 120 is pivotally connected at one end 
to the jaw-carrying element 15 by means of a pin 122, 
this pin being located adjacent and parallel to the pin 116 
for the jaw 50. The jaw-carrying link 120 extends across 
the annular rotor 44 and is supported adjacent its opposite 
end by a bearing element 122 which is movable in an an 
nular recess 23 in the inner periphery of the rotor, as 
best shown in Fig. 5 of the drawings. As will be under 
stood, the bearing element 122 is carried by the jaw 
carrying link 120. 
The jaw 51 is located substantially diametrically op 

posite the jaw 50 and is pivotally connected to the jaw 
carrying link 120 by a pin 124 which extends through 
interleaved fingers on the jaw 51 and the link 120, this pin 
being substantially diametrically opposite the pin 116 
connecting the jaw 50 to the jaw-carrying element 115 
and the pin 121 connection the jaw-carrying link to the 
element 115. As best shown in Fig. 5 of the drawings, 
the pin 124 for the jaw 51 is provided with a head 125 
at one end and is threaded at its other end into a link 126 
the function of which will be discussed hereinafter, the 
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6 
link 126 being pivotally connected to the aforementioned 
link 118 at 127, as shown in Fig. 2 of the drawings. The 
pin 124 carries a spring washer 128 for imposing fric 
tional restraint on the jaw Si to prevent free pivoting of 
this jaw. 
As best shown in Fig. 3 of the drawings, the jaws 50 

and 5 are provided with concave inner surfaces which 
face each other and which co-operate to define a pipe 
receiving space 131 therebetween. The jaws 50 and 51 
are preferably provided with pipe-gripping elements i32 
which extend inwardly into the pipe-receiving space 131 
and which are adapted to engage a pipe in the space 131. 
As shown, the pipe-gripping elements 132 are preferably 
Serrated so that they will provide a positive grip on the 
pipe. 

he jaw-actuating means 52 comprises braking means 
135 for opening and closing the jaws 50 and 51, i. e., 
for producing relative movement of the jaws 50 and 51 
respectively away from and toward each other, in re 
Sponse to rotation of the annular rotor 44 relative to 
the annular Stator 21, Such braking means being adapted 
to open the jaws in response to rotation of the rotor in 
one direction and to close the jaws and initiate their 
pipe-clamping action in response to rotation of the rotor 
in the opposite direction. As best shown in Figs. 3 
and 5 of the drawings, the braking means i35 includes 
a braking element which comprises a pair of arcuate 
brake shoes 136 respectively disposed on opposite sides 
of the annular rotor 44 and adapted to fructionally en 
gage the inner peripheries of the end walls 62 and 63 
of the annular stator 21. As indicated in Fig. 3, the 
brake shoes 36 are interconnected by a web 131 So that 
they operate as a unit. Referring to Fig. 5 of the draw 
ings, the brake shoes i36 are provided with Surfaces 138 
respectively bearing against but slidable relative to the 
ends of the annular rotor 44 so that the rotor positively 
Supports the brake shoes. 

Continuing to refer to Figs. 3 and 5 of the drawings, 
the brake shoes 136 are operatively connected to the 
jaw-carrying link 20 and are biased radially outwardly 
into frictional engagement with the stator 21 by irregular 
leaf springs 4:... 'wo such springs are employed, one 
disposed on one side of the jaw-carrying link and engag 
ing one of the brake shoes 36 and the other disposed 
on the opposite side of the jaw-carrying link and engaging 
the other brake shoe. As best shown in Fig. 3 of the 
drawings, each of the springs 14 is connected at one 
end to a supporting biock 142 by a screw i43, the Sup 
porting blocks being pivotally connected to the jaw 
carrying link 120 at 44. As will be apparent, this con 
struction permits the springs 4 to pivot relative to the 
jaw-carrying link 20, the extent of such pivotal move 
ment being limited by stop pins 145 and 46 carried 
by the jaw-carrying link and respectively disposed on 
opposite sides of each spring 141. The opposite ends 
of the springs 14i engage the brake shoes 36 by being 
inserted into notches 47 therein. 
As best shown in Fig. 3 of the drawings, the guide 

means 53 comprises a pair of wing-like guides 150, one 
of these guides being carried by the jaw 50 and extend 
ing generally toward the radial throat 45 in the rotor 
44 and the other being carried by the jaw 51 and also 
extending generally toward the radial throat 45. As indi 
cated in Fig. 6 of the drawings, the guides 150 are 
adapted to guide a pipe 51 to be operated upon into 
the pipe-receiving space i3 between the jaws so as to 
keep the pipe from entering the Spaces behind the jaws, 
i. e., between the jaws and the inner periphery of the 
rotor 44. 

Referring now to Fig. 2 of the drawings, the pipe-stop 
means 54 includes a pipe-stop element 152 which is ro 
tatably mounted on the previously mentioned link 118 
by means of a pin 53. The pipe-stop element 152 is 
provided with a plurality of notches 154 any one of 
which may be directed toward the pipe-receiving space 
3 between the jaws 58 and 52 by rotating the pipe 

stop element into the proper position. The notches 154 
are unequally spaced from the axis of the pin 153 So as 
to accommodate pipes of different diameters. 

Considering the operation of the pipe-gripping struc 
ture 49 with particular reference to Figs. 6 to 8 of the 
drawings, it will be assumed that the jaws 50 and 51 
are open, as indicated in Fig. 6, and that the pipe-stop 
element 52 is in a position corresponding to the diame 

85ter of the pipe 151. It will also be assumed that the . 
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radia throats 45 and 46 in the rotor and the stator 21 
are in registry, as shown in Fig. 6 of the drawings. Un 
der such conditions, the pipe 151 may be inserted into 
the pipe-receiving space 3i between the jaws 50 and 
51, the pipe being guided into such space by the guides 
150. As will be understood, the pipe 51 may be in 
serted into the pipe-receiving space 131 by moving the 
pipe laterally relative to the power tongs, or by moving 
the power tongs laterally relative to the pipe. 
As the pipe 151 engages the jaws 50 and 51, it rotates 

the jaws into their closed position, as indicated in Fig. 
7 of the drawings, movement of the jaws beyond their 
closed position being limited by engagement of the pipe 
with the pipe-stop element 152. When the jaws 50 and 
51 are closed, the center of the pipe-receiving space 131, 
and, consequently, the center of the pipe 151, preferably 
lie exactly on, or slightly to the left of, a line normal 
to and intersecting the axes of the pivot pins 6 and 
124 for the jaws. Under such conditions, engagement 
of the pipe 151 with the pipe-stop element 152 prevents 
opening movement of the jaws 50 and 51 toward the 
left, as viewed in Fig. 7 of the drawings. Opening move 
ment of the jaws 50 and 51 toward the right, as viewed 
in Fig. 7 of the drawings, is prevented under such con 
ditions because of the fact that the toggle mechanism 
provided by the jaws 50 and 51 would have to move 
past dead center, i. e., the center of the pipe-receiving 
space 131 would have to move to the right of the line 
connecting the axes of the pivot pins 116 and 124, to 
permit this. 
With the jaws 50 and 51 closed upon the pipe 151, the 

operator of the power tongs opens the valve 150 con 
trolling the rate of delivery of air to the air motor 105, 
the reversing lever 111 of the air motor being set in 
such a position that the air motor, acting through the 
transmission 48, rotates the annular rotor 44 in the di 
rection indicated by the arrows 55 in Figs. 7 and 8. 
Either the high or low speed of the transmission 48 may 
be selected, depending upon the anticipated load. Nor 
mally, the rotor 44 will be driven at the higher speed 
provided by the transmission in initially threading the 
pipe 151 into a coupling (not shown), for example, and 
the lower speed will be employed to tighten the pipe, 
as is well known in the art. Similarly, in loosening the 
pipe 151 from a coupling, or the like, the lower speed 
of the rotor will be used, the higher speed being en 
ployed once the pipe has been loosened, as is well known 
in the art. 

Referring again to Fig. 7 of the drawings, as the rotor 
44 begins to rotate relative to the stator 21 in the di 
rection of the arrow 155, the brake shoes 36 remain 
stationary and act through the springs 41 and pins 46 
to pivot the iaw-carrying link 20 about the axis of the 
pin 121 in the counterclockwise direction relative to the 
rotor. Such pivotal movement of the jaw-carrying link 
120 relative to the rotor 44 displaces the jaw 51 in 
wardly toward the jaw 50 so that the pipe 151 is securely 
clamped between the two iaws. Due to the self-ener 
gizing action of the pipe-gripping structure, the clamping 
force applied to the pipe increases as the torque applied 
to the rotor 44 increases until such time as the air notor 
105 stalls to impose an upper limit on the clamping force 
which can be applied to the pipe. As indicated in Fig. 
8 of the drawings, the brake shoes 136 thereafter rotate 
with the rotor 44. 

It will be noted that, as shown in Figs. 7 and 8, the 
springs 141 bear against the stop pins 146 during rota 
tion of the rotor 44 in the direction of the arrows 155, 
the stop pins 146 thus serving as fulcrums for the Springs. 
As indicated previously, an important feature of the 

invention is that the jaws 50 and 5 open automatically 
to release the pipe 151 if the pipe-gripping elements 132 
are worn to such an extent that they are incapable of 
gripping the pipe properly, thereby preventing scoring 
of the pipe. In order to consider how this effect is at 
tained, it is first necessary to consider the forces ap 
plied to the pipe by the jaws 50 and 51. Referring to 
Fig. 8 of the drawings, when the jaws 50 and 51 are closed 
on the pipe 151, the jaw 51 applies to the pipe a force 
157 which acts along a line intersecting and normal to 
the axes of the pins 121 and 124 in a direction toward 
the pin 121, the force 157 thus being applied to the pipe 
at an acute angle, i. e., being intermediate a normal 
force and a tangential force. Conversely, the jaw 50 
applies to the pipe a force 158 which is equal and op 
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8 
posite to the force 157 and which acts along a parallel 
line intersecting and normal to the axis of the pin 116, 
the force 158 thus being applied to the pipe at an acute 
angle also. As long as the jaws 50 and 51 are not worn 
excessively so that an adequate coefficient of friction, 
e.g., of the order of magnitude of 0.30 to 0.40, obtains 
between the jaws and the pipe, no slippage can occur So 
that the forces 157 and 158 are equal with the result 
that the jaws remain closed on the pipe. However, if 
either of the jaws is worn excessively so that slippage 
can occur, the forces 157 and 158 become unequal with 
the result that the jaws open to release the pipe. Thus, 
scoring of the pipe is prevented. 
Whenever it is desired to release the pipe 151, the 

jaws 50 and 51 may be opened readily by reversing the 
direction of the rotation of the rotor 44, this being ac 
complished by changing the setting of the reversing lever 
111 controlling the direction of rotation of the air mo 
tor 105. Upon reversal of the direction of rotation of 
the rotor, the brake shoes 136 again tend to remain 
stationary so as to rotate the jaw-carrying link 120 in 
the clockwise direction, as viewed in Figs. 6 to 8 of the 
drawings, relative to the rotor so as to move the jaw 51 
away from the jaw 50, thereby opening the jaws to re 
lease the pipe. Subsequently, the pipe may be removed 
through the radial throats 45 and 46 in the rotor 44 and 
stator 2. The manner in which the radial throat 45 
in the rotor is brought into registry with the radial throat 
46 in the stator by the throat-registering means 55 will 
be considered in detail hereinafter. 

It will be noted that, in Figs. 6 to 8 of the drawings, 
I have illustrated the operation of the pipe-gripping struc 
ture 49 of the power tongs when the latter is used to rotate 
the pipe 151 in the clockwise direction. However, if 
rotation of the pipe in the counterclockwise direction 
is desired, this may be attained by inverting the power 
tongs in the manner hereinbefore described. The opera 
tion of the pipe-gripping structure 49 when the power 
tongs is inverted is identical to the operation thereof 
with the power tongs upright. 

Considering the throat-registering means 55, in view 
of the fact that the annular rotor 44 must be rotated 
in the reverse direction, i. e., in the counterclockwise di 
rection as viewed in the drawings, in order to open the 
jaws 50 and 51 to release a pipe held thereby, the throat 
registering means is designed to operate to bring the 
radial throats 45 and 46 in the rotor and stator into 
registry only during reverse rotation of the rotor. How 
ever, it will be understood that the throat-registering 
means 55 may operate during rotation of the rotor 44 
in either direction without departing from the spirit 
of the invention. The throat-registering means will now 
be considered in detail with reference to Figs. 3, 9 and 
10 of the drawings. 
As best shown in Fig. 3 of the drawings, the throat 

registering means 55 includes cam means comprising a 
cam element 168 carried by the rotor 44. This can ele 
ment has a first rise 161 and a second rise 162, the two 
rises being connected by a dwell 163. The cam means 
also includes a cam follower element 164 which, during 
reverse rotation of the rotor 44, i. e., during rotation of 
the rotor in the direction indicated by the arrows 165 
in Figs. 3 and 9 of the drawings, engages the first rise 
16 of the cam element 160, the dwell 163 thereof and 
the second rise 162 thereof in that order. The cam fol 
lower element 164 is pivotally connected to the stator 
21 by a pin 166. 
The can follower element 64 is provided with an 

arm to which is connected one end of a cable 170, the 
opposite end of the cable being connected to a plunger 
171 which is reciprocable in bearings 172 carried by 
the housing arm 22. The cable 170 is disposed in a 
sheath 73 which is suitably secured to the housing 20. 
As will be apparent, when the can element 60 en 

gages the cam follower element 164 during rotation of 
the rotor 44 in the direction of the arrows 165, the cam 
follower element is rotated in the clockwise direction, 
as viewed in Figs. 3 and 9 of the drawings, so that the 
cable 170 moves the plunger 171 to the right. The 
plunger 171 is manually movable to the left, as viewed 
in Figs. 9 and 10 of the drawings, by means of a handle 
174 having a yoke 175 which is pivotally connected to 
the plunger at 176. The yoke 175 is pivotally mount 
ed by disposing a projection 177 thereon in an opening 
in a bracket 178 carried by the housing arm. 22. 
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The plunger 171 carries a cam element 183 having a 
first rise 184 which corresponds to the first rise 161 of 
the cam element 160, a second rise 185 which corre 
sponds to the second rise 162 of the cam element 160, 
and a dwell 186 which corresponds to the dwell 163 of 
the cam element 160. The first and second rises 184 
and 185 are formed by conical surfaces on the cam ele 
ment 183 and the dwell 186 is formed by a cylindrical 
surface thereon. The cam element 183 includes another 
cylindrical surface providing a second dwell 187. 
The throat-registering means 55 also includes con 

trol means comprising, as best shown in Fig. 10 of the 
drawings, a control valve 190 which is connected in par 
allel with the valve 10 so that air to operate the motor 
105 may flow to the motor through either valve, as will 
be discussed in more detail hereinafter. The control valve 
190 is rigidly connected to brackets 19 by bolts 192 
and the brackets 19 are pivotally connected to one of 
the bearings 172 for the plunger 171 by a pin 93 so that 
the control valve may rotate toward and away from the 
cam element 183 on the plunger 171. The control valve 
190 is biased away from the cam element 183, i. e., is 
biased in the clockwise direction as viewed in Fig. 10 
of the drawings, by rat trap springs 194. The force 
applied to the control valve 190 by the springs 194 is op 
posed by a bolt 195 having a wing nut 196 thereon, the 
bolt being pivotally connected to the control valve at 
197. As will be apparent, the position of the control 
valve 190 relative to the cam element 183 may be varied 
by means of the wing nut 196, the wing nut and the bolt 
195 serving as an adjusting means for the throat-reg 
istering means 55 as will be discussed in more detail 
hereinafter. 
The control valve 190 is provided with a stem 200 

which, when moved upwardly as viewed in Fig. 10 of the 
drawings, opens the control valve to permit flow of air 
therethrough to the motor 105. Conversely, when the 
stem 200 is in its lowermost position, as shown in Fig. 10 
of the drawings, the control valve 190 is closed. The 
stem 200 is actuable by a cam follower element 201 which 
is pivotally connected to the control valve at 197 and 
which is adapted to engage the cam element 183 to actuate 
the stem 200. When the plunger 171 is in a position 
such that the cam follower element 201 is in engagement 
with the dwell 187, the cam follower element holds the 
stem 200 in its uppermost position so that the control valve 
190 is fully open. If the cam element 183 is moved to 
the right, as viewed in Fig. 10 of the drawings, so that the 
cam follower element 201 engages first the rise 184 of 
the cam element and then the dwell 186 thereof, the cam 
follower element permits the stem 200 to move to an inter 
mediate position so that the control valve is only partially 
open. Further movement of the cam element 183 to the 
right results in engagement of the cam follower element 
201 with the rise 185 of the cam element to permit the 
stem 200 to move into its lowermost position wherein, as 
previously mentioned, the control valve 190 is closed. 
The extent to which the control valve 190 is open when 
the cam follower element 201 engages the dwell 186 is de 
termined by the setting of the wing nut 196. As will be 
apparent, if the wing nut 196 is adjusted to permit the 
control valve 190 to move away from or toward the cam 
element 183, the extent to which the control valve is open 
when the cam follower element 201 is in engagement with 
the dwell 186 is increased or decreased. This permits 
varying the partially de-energized speed of the air motor 
105 and thus permits varying the distance the rotor 44 
will coast when the control valve closes to completely de 
energize the motor. As will be discussed in more detail 
hereinafter, by suitably adjusting the wing nut 196, the 
rotor 44 can be caused to stop with the radial throat 45 
therein precisely in registry with the radial throat 46 in 
the stator 2. 

Considering the operation of the throat-registering 
means 55, the plunger 171 is normally in a position such 
that the control valve 190 is closed. In other words, the 
position of the plunger 171 is normally such that the cam 
follower element 201 engages the rise 185 of the can 
element 183, which permits the control valve to close. 
Thus, under such conditions, the rate of delivery of air 
to the motor 105 is controlled solely by the valve 110. 
Whenever the operator desires to stop the rotor 44 with 

the radial throat 45 therein in registry with the radial 
throat 46 in the stator 21 so as to permit insertion or re 
moval of a pipe, the operator first sets the reversing lever 
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111 in a position such that the rotor is driven in the 
counterclockwise direction, as viewed in the drawings. 
As previously explained, this is the direction of rotation 
of the rotor 44 for opening the jaws 50 and 51. Subse 
quently, the operator closes the valve 10 and, by 
means of the handle 174, moves the plunger 171 and the 
cam element 183 all the way to the left, as viewed in the 
drawings, so that the cam element 183, acting through 
the cam follower element 201 fully opens the control valve 
190. Thus, this transfers control of the rate of delivery 
of air to the motor 105 from the valve 110 to the con 
trol valve 90. 

Subsequent to the foregoing operations, the cam ele 
ment 160 carried by the rotor 44 approaches the cam foll 
lower element 164. As the cam follower element 164 en 
gages the rise 161 of the cam element 160, it acts through 
the cable 170 to move the plunger 171 and the cam ele 
ment 183 toward the right, as viewed in the drawings, 
so that the cam follower element 201 disengages the dwell 
187 and engages the rise 184. The cam and cam follower 
elements 260, 164, 183 and 201 are so designed that: 
when the cam follower element ió4 is in engagement with 
the rise 161 of the cam element 160, the cam follower ele 
ment 201 is in engagement with the rise 184 of the cam 
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element 183; when the cam follower element 164 is in en 
gagement with the dwell 163 of the cam element 160, 
the cam follower element 20 is in engagement with the 
dwell 186 of the cam element 183; etc. Thus, by the time 
that the cam follower element i64 engages the dwell 163 
of the cam element i60, the control valve i90 is only 
partially open so that the motor 105 is partially de-ener 
gized, i. e., the rate of delivery of air is reduced. This 
results in a decreased speed for the rotor 44 as the radial 
throat 45 therein approaches registry with the radial 
throat 46 in the stator 21. 
With the rotor 44 thus rotating at a relatively low speed, 

the cam follower element 164 engages the second rise 162 
of the cam element 160 to cause the cam follower element 
20i to engage the second rise 185 of the cam element 183. 
The second rise 162 of the cam element 160 is so posi 
tioned relative to the radial throat 45 in the rotor 44 that 
the cam element 183, acting through the cam follower ele 
ment 201, closes the control valve 190 just before the ra 
dial throat 45 registers with the radial throat 46 in 
the stator 21. Thus, with the structure described, the 
motor 105 is partially de-energized as the radial throat 45 
approaches registry with the radial throat 46 and is com 
pletely de-energized when the two radial throats are in registry. 
As previously discussed, by adjusting the wing nut 196 

so as to move the control valve 190 toward or away from 
the cam element 193, the extent to which the rotor 44 
coasts after closure of the control valve can be varied to 
insure that the radial throat 45 is precisely in registry with 
the radial throat 46 when the rotor 44 comes to a stop. 
Thus, corrections for coasting of the rotor 44, or for other 
factors, may be made. 

Thus, the throat-registering means 55 automatically 
stops the rotor 44 with the radial throat 45 therein pre 
cisely in registry with the radial throat 46 in the stator 21. 
As will be apparent, by first partially deemergizing the 
motor 105 so that the rotor is decelerated to a relatively 
low speed, and by subsequently completely de-energizing 
the motor so as to minimize coasting of the rotor, very 
accurate registry of the two throats may be attained. 
Although I have disclosed an exemplary embodiment of 

my invention for purposes of illustration, it will be un 
derstood that various changes, modifications and substi 
tutions may be incorporated in the embodiment disclosed 
without departing from the spirit of the invention. 

I claim as my invention: 
1. In a pipe tongs, the combination of: a generally 

annular stator; a generally annular rotor carried by said 
stator and rotatable about the axis of said stator; a link; 
opposed jaws disposed within said rotor and defining a 
pipe-receiving space therebetween for receiving a pipe 
from one side thereof, one of said jaws being pivotally 
connected to said rotor, the other of said jaws being piv 
otally connected to one end of said link which is piv 
otally connected at its other end to said rotor adjacent 
said one jaw, said link having a laterally offset inter 
mediate portion arranged to extend across said rotor clear 
of said pipe-receiving space on the side thereof opposite 
said one side; means operatively connected to said link 
for pivoting said link relative to said rotor to open and 
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close, said jaws; mounting means carried by said rotor; 
stop means on said mounting-means, said stop means be 
ing located adjacent said pipe-receiving space on the side 
-thereof opposite said one side for positioning a pipe be 
tween said jaws; and means for rotating said rotor. 

2. In a power tongs, the combination of: an annular 
stator; an annular rotor disposed within -arid rotatable 
about the axis of said stator; a link having its ends re 
spectively located on opposite sides of the center of 
said rotor; first pivot means connecting one end of 
said link to said, rotor and providing an axis parallel to 
said stator axis; jaw means disposed within said rotor 
and including a pair of jaws providing a pipe-receiving 
space therebetween; second pivot means adjacent said 
first pivot means connecting one of said jaws to said 
rotor, said second pivot means providing an axis parallel 
to said stator axis; third pivot means substantially dia 
metrically opposite said first and second pivot means 
connecting the other of said jaws to the opposite end 
of said link, said link carrying said other jaw, said third 
pivot means providing an axis parallel to said stator 
axis and without a plane containing the axes provided 
by said first and second pivot means; jaw-actuating means 
operatively connected to said jaw-carrying link and 
operable upon rotation of said rotor relative to said 
stator for pivoting said jaw-carrying link relative to 
said rotor so as to open and close said jaws; and power 
means operatively connected to said rotor and carried 
by said stator for rotating said rotor. 

3. A power tongs as set forth in claim 2 wherein 
said rotor and said stator are provided with registrable 
radial throats for lateral insertion of a pipe into said 
rotor and into said pipe-receiving space. 

4. A power tongs as set forth in claim 3 wherein said 
jaw-actuating means comprises braking means connected 
to said jaw-carrying link and engageable with said stator. 

5. A power tongs according to claim 4 including 
resilient means for connecting said braking means to 
said jaw-carrying link. 

6. In a power tongs, the combination of: an annular 
stator having a radial throat therethrough for lateral 
insertion of a pipe thereinto; an annular rotor carried by 
and rotatable about the axis of said stator, said rotor 
having a radial throat therethrough which is registrable 
with said radial throat in said stator for lateral insertion 
of the pipe through said radial throats into said rotor; a 
pipe-gripping structure carried by said rotor for engag 
ing the pipe to rotate same during rotation of said 
rotor; energizable and de-energizable power means for 
rotating said rotor; and control means operatively con 
nected to said power means and engageable by an ele 
ment of said rotor for first partially de-energizing said 
power means as said radial throat in said rotor ap 
proaches registry with said radial throat in said stator 
to continue to rotate said rotor at reduced speed, said 
control means being operable by a further element of said 
rotor upon continued rotation of said rotor to completely 
de-energize said power means as said radial throat in 
said rotor registers with said radial throatin said stator. 

7. A power tongs as set forth in claim 6 wherein said 
control means includes power control means for regul 
lating the rate of delivery of power to said power means, 
wherein said control means is a can follower element 
carried by said stator and operatively connected to said 
power control means, and wherein said elements on 
said rotor comprise cam elements carried by said rotor 
for actuating said cam follower element. 

8. A power tongs as set forth in claim 7 wherein 
said cam element is provided with a cam surface com 
prising two rises interconnected by a dwell, one of said 
rises actuating said cam follower element to cause said 
control means to partially de-energize said power means, 
the other of said rises actuating said cam follower ele 
ment to cause said control means to completely de-ener 
gize said power means, and said dwell actuating said cam 
follower element to cause said control means to main 
G said power means in partially de-energized con 
tO. 
9. A power tongs according to claim 8 wherein said 

power means includes an air motor and wherein said 
control means includes a control valve for regulating 
the rate of delivery of air to said motor. 

10. In a pipe tongs, the combination of: an annular 
stator; an annular rotor carried by and rotatable about 
the axis of said stator; a pipe-gripping structure carried 
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by said rotor and comprising a pair of spaced jaws which 
provide a pipe-receiving space adapted to receive a 
pipe therebetween from one side thereof; stop means 
carried by said pipe-gripping structure closely adjacent 
said pipe-receiving space at a position intermediate 
said jaws at the other side thereof and engageable by 
a pipe in said pipe-receiving space for positioning the 
pipe relative to said jaws; and means for rotating said 
OtOr. 
11. A pipe tongs as set forth in claim 10 wherein said 

stop means is movably mounted on said pipe-gripping 
structure whereby it is adjustable to properly position 
pipes of different diameters. 

:12. In a power tongs, the combination of: an annular 
stator; an annular rotor carried by and rotatable about 
the axis of said stator; a link having its ends respectively 
located on opposite sides of the center of said rotor; 
first pivot means connecting one end of said link to said 
rotor; jaw means disposed within said rotor and includ 
ing a pair of jaws providing a pipe-receiving space there 
between; second pivot means adjacent said first pivot 
means and connecting one of said jaws to said rotor; 
third pivot means substantially diametrically opposite 
said first and second pivot means and connecting the 
other of said jaws to the opposite end of said link, said 
link carrying said other jaw, the axis of said third pivot 
means being without a plane containing the axes of said 
first and second pivot means; jaw-actuating means op 
eratively connected to said jaw-carrying link for open 
ing and closing said jaws; link means connected at one 
end to said second pivot means and at its other end to 
said third pivot means; stop means carried by said link 
means and engageable by a pipe in said pipe-receiving 
space for positioning the pipe relative to said jaws; and 
power means operatively connected to said rotor and 
carried by said stator for rotating said rotor. 

13. A power tongs according to claim 12 wherein 
said stop means is rotatable relative to said link means 
to accommodate pipes of different diameters. 
14. In pipe tongs, the combination of: an annular 

stator providing a radial throat for lateral insertion of 
a pipe thereinto; an annular rotor carried by and rotat 
able about the axis of said stator and providing a radial 
throat which is registrable with said radial throat in 
said stator for lateral insertion of the pipe through said 
radial throats into said rotor; a pipe-gripping structure 
carried by and disposed within said rotor, said pipe 
gripping structure including a pair of jaws which pro 
vide a pipe-receiving space therebetween for a pipe in 
serted into said rotor through said radial throats, said 
pipe-gripping structure further including guide means 
carried by said jaws for guiding the pipe into said pipe 
receiving space between said jaws during lateral inser 
tion of the pipe into said rotor through said radial throats, 
said guide means providing a pipe-entry passage which 
is substantially the same width as said radial throat in 
said rotor when said jaws are open to receive a pipe; 
and Ineans for rotating said rotor. 

15. A pipe tongs as set forth in claim 14 wherein 
said guide means comprises a pair of guides respectively 
carried by said jaws and extending generally in the 
direction of said radial throat in said rotor. 

16. In a suspension mounting for a pipe tongs, the 
combination of: a substantially semicircular bail semi 
encircling said pipe tongs, said bail including a substan 
tially semicircular loop which terminates at its ends in 
generally radial arms connected to said pipe tongs, said 
arms making acute angles with said loop; suspension 
means; and a pulley carried by said suspension means 
and engaging said bail. 

17. A suspension mounting as set forth in claim 16 
wherein said bail is provided with notches for said 
pulley respectively adjacent the intersections of said loop 
and said arms. 

18. In a pipe tongs, the combination of: a rotor 
rotatable about the axis of the pipe; a link; first pivot 
means connecting one end of said link to said rotor; 
jaw means including a pair of jaws providing a pipe 
receiving space therebetween; second pivot means adja 
cent said first pivot means for connecting one of said 
jaws to said rotor; third pivot means substantially dia 
metrically opposite said first and second pivot means 
for connecting the other of said jaws to the opposite 
end of said link, the axis of said third pivot means be 
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second pivot means; and jaw-actuating means operatively 1,831,259 Peterson et al. ---------- Nov. 10, 1931 
connected to said link for pivoting said link relative to 2,550,040 De Hetre -------------- Apr. 24, 1951 
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