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John C. Curtis and George B. Thompson, Clare 
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Company, Pittsburgh, Pa., a corporation of 
Pennsylvania 
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(C. 81-5) 14 Claims. 
1. 

This invention relates to power wrenches and 
more particularly to a torque wrench especially, 
but not exclusively, designed for use with a 
stoper drill for tightening the nuts of roof anchor 
bolts for supporting the roof strata of an under 
ground mine or tunnel. 
In underground mines or tunnels it is becom 

ing the common practice to support the roof 
against roof-falls and cave-ins by means of sus 
pension type roof anchor bolts which are in 
serted in holes drilled in the roof strata, to bind 
together the strata, thereby to minimize flexure 
and thus prevent failure of the roof. rock. The 
holes are frequently drilled in the roof strata, by 
means... of pneumatic hammer drills. Commonly 
known as stopers, and when the holes are drilled 
at proper locations anchor bolts of the expand 
ing head type are inserted in the holes and the 
heads thereof are expanded to secure the anchor 
bolts firmly in positions. Roof plates are then 
placed over the projecting lower ends of the 
bolts, against the roof, and nuts threaded on the 
bolt ends are tightened, usually by Separate 
power wrenches, to secure the roof supporting 
plates in proper position. The present invention 
contemplates improvements over known types of 
power wrenches in that a wrench is provided 
which is substituted for the usual drill steel of 
the stoper drill so that the drill is employed to 
position, support and drive the wrench. The 
Wrench of the present invention embodies a 
shank receivable in the rotatable chuck of the 
stoper drill and this shank drives through gear 
ing a rotatable wrench member which engages 
the nut of the anchor bolt, and pointed abut 
ment rods are carried by the bottom support of 
the wrench and are held up against, the roof by 
the usual pneumatic feed leg of the stoper there 
by to hold the wrench steady and to absorb 
torque reaction which is present during opera 
tion of the Wrench. The rotatable Wrench mem 
ber is yieldingly suppgted by springs engaging 
the bottom support and Surrounding the abut 
ment rods so that in the event the rotatable 
wrench member does not properly engage the 
nut of the anchor bolt, it may yield or Spring 
back without damage to the parts. The gearing 
for driving the rotatable wrench member is 
driven by the rotating mechanism of the stoper 
drill, and the gearing provides a Substantial 
speed reduction between the rotating drill chuck 
and the wrench member thereby to obtain a rela 
tively powerful rotating torque sufficient properly 
to tighten the nuts of the anchorbolts. 
An object of the present invention is to pro 

vide an improved power wrench. Another object 
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2 
is to provide an improved torque wrench for 
tightening the nuts of bolts, and having novel 
driving means for the rotatable wrench member 
which engages the nuts. A further object is to 
provide an improved power wrench which may 
be firmly supported against the work and which 
has an improved yieldable mounting for the 
rotatable wrench member whereby the latter 
may yield or spring back in the event the nut to 
be tightened is improperly engaged thereby. A 
still further object is to provide an improved 
torque Wrench having abutment engaging means 
whereby the wrench may be firmly held against 
an extraneous abutment during operation of 
the Wrench and whereby the torque reaction set 
up during the nut tightening operation is sub 
Stantially absorbed. Yet another object is to 
provide an improved torque wrench especially 
designed for use with a pneumatic hammer drill 
whereby the drill rotating mechanism may be 
employed to operate the Wrench. A still fur 
ther object is to provide an improved torque 
Wrench having novel planetary driving gearing 
and improved mounting means. These and other 
objects and advantages of the invention will, 
however, hereinafter more fully appear in the 
course of the ensuing description. 
In the accompanying drawing there is shown 

for purposes of illustration one form which the 
invention may assume in practice: 

In this drawing: 
Fig. 1 is an elevational view of a pneumatic 

hammer drill-of the stoper type with which the 
improved torque wrench is associated, showing 
the Wrench in operative engagement with the 
nut of a roof anchor bolt. 

Fig. 2 is an enlarged vertical Sectional view 
taken through the improved wrench and through 
the front chuck of the associated stoper drill. 

Fig. 3 is an enlarged cross section taken on 
line 3-3 of Fig. 2, illustrating the planetary 
driving gearing. 
In this illustrative embodiment of the inven 

tion, as shown in the drawing, the improved 
torque Wrench, generally designated f, is shown 
aSSociated with a conventional pneumatic ham 
mer drill of the stoper type, generally designated 
2. Evidently, the improved torque wrench may 
be associated with tools of other types. 
The Stoper drill 2 is of the type known as a 

roof bolt hole drill for drilling upright holes in 
the roof strata of an underground mine or tun 
nel, and generally comprises a pneumatic ham 
mer motor 3 which is supported and fed toward 
the Work by a pneumatic feed leg 4 which is dis 
posed along one side of the hammer motor in 
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parallelism with the latter to provide for longi 
tudinal compactness. A drill embodying gen 
erally similar features is disclosed in the copend 
ing application to J. C. Curtis, Ser. No. 139,612, 
filed January 20, 1950, and owned by applicants' 
assignee. The hammer motor 3 includes a motor 
cylinder 5 which contains a reciprocable fluid 
actuated hammer piston (not shown) having a 
front striking bar 6 (Fig. 2) which is adapted to 
actuate percussively a conventional drill steel. 
The hammer piston, in the drill of this type, 
rotates intermittently as it reciprocates and the 
piston rotation is transmitted through a chuck 
nut 7 to a chuck 8 rotatably mounted in a front 
chuck housing 9 of the drill. Secured within the 
rotatable chuck is a chuck bushing having a 
polygonal socket for receiving the polygonal 
Shank of the drill steel (not shown) which is en 
ployed to drill the holes in the roof strata. The 
feed leg 4 for feeding the drill steel toward the 
Work during the drilling operation and for hold 
ing the wrench up against the room during tight 
ening of the roof anchor bolts comprises a recip 
rocable feed cylinder 2 containing a feed piston 
(not shown) having its piston rod 3 extending 
downwardly from the cylinder and engaging the 
mine or tunnel floor. The drill has a lateral han 
die 4 provided with a grasping portion where 
by the drill may be positioned and supported with 
respect to the work, and may be held against rota- : 
tion about its longitudinal axis during itS opera 
tion, all in a manner well known to those skilled 
in the art. 
When drilling is completed and it is desired to 

tighten the roof anchor bolts inserted in the drill 
holes, the drill steel is removed from the drill 
chuck and a polygonal shank 5 of the torque 
wrench is inserted in the socket of the chuck. 
bushing. 9 of the drill chuck, as shown in Fig. 2. 
This polygonal shank 5 has a collar 5' and is 'G- 
tatably secured at 6 to a transverse bottom Sup 
port with the latter engaging the collar, and 
an upper polygonal portion 8 of the Shank ex 
tends upwardly within a polygonal Opening or 
socket 9 in a rotatable member 20, as later ex 
plained more in detail. Thus, an axial Self-ad 
justing or extensible, sliding connection is pro 
vided between the parts 8 and 29. The bottom 
support member 7 has lateral lugs 2 formed 
With longitudinal bores 22 for receiving the lower 
portions of parallel abutment engaging rods 23, 
the latter having upper pointed ends 24. These 
rods are detachably secured down within the 
bores of the bosses 2 by screws 25 threaded at 26 
within the lower portions of the rods and having 
cooperating washers engaging the botton Sur 
face of the bottom support li. Slidably engaging 
the parallel rods 23 are lateral perforated lugs 27 
formed integral with a non-rotatable frame or 
gear housing 28 and encircling the rods 23 and 
arranged between the bosses 2f and the lugs 27 
are resilient elements desirably in the form of coil 
springs 29 for constantly urging the housing 28 
upwardly along the rods toward a position. Where 
in the lugs 27 abuttingly engage stop collars 30 
secured to the rods. The member 20 is rotatably 
mounted in a bearing sleeve 32 supported within 
the lower portion of the housing 28 and keyed at 
33 to the upper portion of the member 20 is a Spur 
gear 34. This gear at its opposite sides Ineshes 
with planet gears 35 journaled on bearing sleeves 
36 supported by parallel stub shafts 3i in turn 
rigidly mounted in a rotatable carrier 38. The 
lower portion of this carrier is journaled on a 
bearing sleeve 39 supported by the member 20, 

5 

4. 
as shown in Fig. 2. The planet gears 35 mesh with 
the teeth of an internal gear 40 secured to the 
non-rotatable housing 28. Formed integral with 
the upper portion of the rotatable carrier 38 is a 
Shaft element 42 journaled in a bearing sleeve 43 
Supported by a top cover 4 detachably secured, 
as by boltS, to the top of the gear housing 28. The 
rotatable member 20 has a reduced upward pro 
jection 35 journaled in a bearing sleeve 3 Sup 
ported by the rotatable carrier thereby to provide 
an upper bearing Support for the member 20. 
In this improved construction a transverse 

frame 47 has lateral bosses 48 formed with bores 
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49 through which the upper portions of the abut 
ment rods 23 extend, and these bosses are secured 
as by ScreWS 50 or otherwise to the abutment rods 
Whereby the transverse frame rigidly braces the 
upper portions of the abutment rods. A collar 5 
is threadedly Secured to the shaft element 2 and 
Secured, as by Welding, or otherwise, to this collar 
is a rotatable Wrench member 52 formed with a 
polygonal Socket 53 for receiving a nut 54 of the 
roof anchor bolts 55 (See Fig. 1). 
When the torque Wrench has its polygonal 

Shank Sinserted in the chuck of the stoper drill, 
as shown in Fig. 2, in place of the usual steel 
Shank, the pneumatic feed leg 2 may be operated 
in a known manner to move the Wrench upwardly 
toward the roof of the mine or tunnel to bring 
the pointS 24 of the abutment rods 23 into firm 
engagement With the roof as shown in Fig. 1, and 
the feed leg holds the Wrench up against the roof 
during tightening of the nut of the anchor bolt. 
AS the hammer motor 3 of the stoper is operated 
to rotate the chuck 8, the Shank 5 and the poly 
gonal portion 8 are rotated therewith relative to 
the bottom Support fi of the wrench and as a 
result the Spur gear 34 is rotated. This spur gear 
drivingly engages the planet gears 35 causing the 
latter to revolve about the stationary internal 
gear 40 as a trackway rotating the carrier 33 
thereWith at a Speed substantially slower than 
the Speed or rotation of the drill chuck. Thus, 
the Shaft element 42 is driven at a reduced speed 
but With a relatively powerful torque, rotating 
therewith the Wrench member 52. This Wrench 
member engages the nut 54 of the anchor boit 
55. As the torque Wrench is fed upwardly toward 
the Work by the pneumatic feed leg 2 of the stoper 
to bring the points 24 of the abutment rods 23 
against the roof and the rotatable wrench men 
ber 52 does not properly engage the nut 54 the 
Wrench member may yield or spring back due to 
the Spring mounting for the gear housing 28. As 
the Springs 29 yield, the perforated lugs 2 of the 
gear housing may slide downwardly along the 
abutment rods 23 and at that time the member 20 
may slide axially rearwardly relative to the poly 
gonal portion 8 of the rotatable shank. Any 
percuSSion action of the hammer piston is ab 
Sorbed by this axial sliding connection between 
the parts 8 and 20, so that no hammer blows are 
transmitted to the gear housing. If desired, the 
Shank 5 may be slightly shorter than the con 
ventional drill steel shank, so that the piston 
Striking bar 6 will at no time strike against the 
Shank 5. 
As a result of this invention an improved power 

Wrench is provided which is especially designed 
for tightening the nuts of bolts. By the provision 
of the planetary Speed reducing gearing the 
wrench may be operated by the rotating mecha 
nism of a conventional stoper drill thereby to 
impart a powerful rotating torque to the nut to 
be tightened. By yieldingly mounting the gear 
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ing housing and socket wrench member on the 
bottom support of the wrench the socket wrench 
member may yield or spring back in the event it 
improperly engages the nut to be tightened. The 
abutment engaging rods secured to the bottom 
support of the wrench firmly engage the roof of 
the mine or tunnel or other extraneous abutment 
to hold the wrench steady during its operation 
and to absorb the torque action Set up by the 
wrench during its operation. The Wrench is sim 
ple and rugged in design and is readily adapted to 
use with a conventional hammer drill of the 
stoper type without change. Other advantages 
of the invention will be clearly apparent to those 
skilled in the art. 
While there is in this application specifically 

described one form which the invention may as 
sume in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration and that the invention may be modified 
and embodied in various other forms without 
departing from its spirit or the Scope of the ap 
pended claims. 
What we claim as new 

Letters Patent is: 
":1. A torque wrench comprising, in combina 
tion, a support, a self-contained speed reducing 
and wrench unit comprising reduction gearing 
and a wrench member driven by Said gearing, 
means for yieldingly mounting said Self con 
tained unit on said support for movement, lon 
gitudinally relative thereto whereby said unit 
may yield rearwardly, a rotatable driving mem 
ber journaled on said support and adapted for 
detachable connection with a power Source, and 
an extensible driving connection between said 
gearing and said rotatable driving member... 

2. A torque wrench comprising, in combination, 
a bottom support, parallel guide members Secured 
to the opposite sides of said support and extend 
ing longitudinally in advance of Said Support, a 
housing extending between and slidable along 
said guides, resilient elements encircling said 
guides for yieldingly urging said housing in a 
forward direction, a driver rotatably mounted on 
said support, driving gearing contained in Said 
housing, a self-adjusting driving connection be 
tween said driver and said driving gearing for 
driving the latter in all positions of Said hous 
ing along said guide members, and a Wrench men 
ber rotatably mounted on said housing and driven 
by Said gearing. 

3. A torque wrench comprising, in combination, 
a bottom support, a rotatable driver journaled 
on said support, parallel abutment rods Secured 
to said bottom support at its opposite sides and 
extending forwardly in advance of said support 
into engagement with an extraneous abutment, 
a housing extending between and slidably guided 
on said parallel rods, springs encircling said rods 
for urging said housing in a forward direction, 
gearing contained in said housing, an extensible 
driving connection between said driver and said 
gearing, and a rotatable wrench member jour 
naled on said housing and driven through said 
gearing. 

4. A torque wrench comprising, in combina 
tion, a bottom support, a rotatable driver jour 
naled on said support and adapted for connec 
tion to a power source, parallel abutment rods 
secured to said bottom support at its opposite 
sides and extending forwardly in advance of Said 
support into engagement with an extraneous 
abutment, a housing extending between and slid 
ably guided on said parallel rods, a CrOSS frame 

and desire to secure by 
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6 
extending between and secured to the forward 
portions of Said parallel rods in advance of said 
housing for laterally bracing said rods, springs 
encircling Said rods for urging said housing in a 
forward direction along said rods, gearing con 
tained in Said housing, an extensible driving con 
nection between said driver and said gearing, 
and a rotatable Wrench member journaled on 
Said housing and driven through said gearing. , 

5. A torque wrench comprising, in combina 
tion, a bottom support, a rotatable driver jour 
naled on Said Support and adapted for connec 
tion to a power source, parallel abutment rods 
Secured to Said bottom support at its opposite 
sides and extending forwardly in advance of said 
Support into engagement with an extraneous 
abutment, a housing extending between and slid 
ably guided on Said parallel rods, springs encir 
cling said rods for urging said housing in a for 
Ward direction, gearing contained in said housing, 
means providing a sliding connection between 
Said driver and an element of said gearing where 
by said driver, may drive said gearing in all posi 
tions of Said housing along said parallel rods, 
and a rotatable Wrench member journaled on said 
housing and driven through said gearing. 

6. A torque Wrench comprising, in combina 
tion, Supporting means including a bottom sup 
port, a driver journaled on said support centrally 
of...the Wrench and adapted for connection to 
a Source of power, a non-rotatable housing, means 
for yieldingly mounting said housing on said sup 
porting means for movement longitudinally rela 
tive thereto, a gear journaled within said hous 
ing, a Self-adjusting sliding connection between 
Said driver and said gear, planet gears within 
Said housing and meshing with and driven by said 
gear, a rotatable carrier for said planet gears 
mounted for rotation within said housing, an in 
ternal gear secured to said non-rotatable housing 
and with which Said planet gears mesh, and a 
rotatable Wrench member journaled on said hous 
ing and Secured to said carrier and driven by the 
latter through said planetary gearing. w 

7. A torque Wrench comprising, in combina 
tion, a bottom support, longitudinal guiding 
means carried by said bottom support, a rotatable 
Wrench member mounted for guided movement 
longitudinally along said guiding means, yield 
able means for urging said wrench member in a 
forward direction along said guiding means, and 
driving means for said wrench member including 
a driver journaled on said bottom support and 
adapted for connection with a source of power 
and an extensible self-adjusting driving connec 
tion between said driver and said wrench mem 
ber. 

8. In a torque wrench, the combination com 
prising a bottom support, longitudinal guiding 
means carried by said bottom support, a frame 
guided on Said guiding means for longitudinal 
movement relative to said bottom support, driv 
ing means carried by said frame, a driver jour 
naled on Said bottom Support, and an extensible 
driving connection between said driver and an 
element of Said reduction gearing, an extensible 
driving connection between an element of said 
driving means and said driver, resilient means 
acting between said bottom support and said 
frame for urging said frame forwardly along said 
guiding means, and a rotatable wrench member 
journaled on said frame and driven through said 
driving means, said resilient means permitting 
Said frame and wrench member to yield rear 
wardly along said guiding means in the event said 
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wrench member improperly engages an element 
to be tightened. 

9. In a torque Wrench, the combination com 
prising a bottom support, longitudinal guiding 
means carried by said botton Support and en 
gageable with an extraneous abutment for hold 
ing Said bottom Support against rotation, a 
housing guided on said guiding means for longi 
tudinal movement relative to said botton Sup 
port, reduction gearing.contained in Said housing, 
a rotatable driver journaled on said botton Sup 
port, a sliding driving connection between a gear 
of said gearing and said driver, springs for urging 
Said housing for Wardly along said guiding meanS, 
and a rotatable Wrench member journaled. On 
Said housing and driven through said gearing, 
said springs permitting said housing to yield 
rearwardly along said guiding means in the 
event said Wrench member in properly engageS 
an element to be tightened. 

10. In combination, a power actuator having 
a rotatable chuck and an extensible power oper 
ated feed leg, and a torque Wrench having a, 
bottom support, a rotatable driver engageable 
with said chuck and rotatable thereby, abutment 
engaging elements secured to said support and 
adapted to be held by said feed leg in engage 
ment with an extraneous abutment, a housing 
on said support, speed reducing gearing con 
tained in said housing and driven by Said chuck 
through said driver, and a rotatable Wrench 
member journaled on said housing and driven 
through said gearing, said wrench member being 
adapted to engage an element to be rotated. 

11. In combination, a power actuator having 
a rotatable chuck and an extensible power Oper 
ated feed leg, and a torque Wrench adapted for 
detachable connection with the actuator and 
comprising a bottom support, a driver journaled 
on said support and having a shank receivable 
in said chuck whereby said chuck may effect 
rotation of said driver, parallel abutment rods 
secured to the sides of said botton Support and 
extending forwardly in advance of Said Support, 
said rods being adapted to be moved toward and 
to be held in engagement with an extraneous 
abutment by said extensible feed leg of the actul 
ator, a rotatable wrench member adapted for 
engagement with an element to be tightened, 
and means on said support and driven by Said 
driver for rotating said wrench member, 

12. In combination, a power actuator having 
a rotatable chuck and an extensible power oper 
ated feed leg, and a torque Wrench adapted for 
detachable connection with the drill and com- : 
prising a bottom support, a driver journaled on 
said support and having a shank receivable in 
said chuck whereby said chuck may effect rota 
tion of said driver, parallel abutment rods set 
cured to the sides of said bottom support and 
extending forwardly in advance of Said support, 
said rods being adapted to be moved toward and 
to be held in engagement with an extraneous 
abutment by said extensible feed leg of the actu 
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8 
ator, a housing slidably engaging said parallel 
rods, SpringS encircling said rods for urging said 
housing in a forward direction with respect to 
Said bottom Support, reduction gearing contained 
in Said housing, a sliding connection between an 
element of said gearing and said driver whereby 
Said driver may drive said gearing in all posi 
tions of Said housing along said abutment rods 
relative to the actuator, and a rotatable wrench 
member journaled on Said housing and driven 
through said gearing, said wrench member being 
adapted to engage an element to be tightened, 

13. In combination, a power actuator having 
a rotatable chuck, and a torque Wrench unit 
adapted for detachable connection with Said 
power actuator and having a rotatable Shank 
receivable in Said chuck and rotatable thereby, 
speed reducing gearing driven by said shank, a 
rotatable Wrench member driven through said 
reduction gearing, a yieldable mounting for Said 
Wrench member on said actuator whereby said 
Wrench member may yield rear Wardly relative 
thereto in the event of improper engagement 
thereof with an element to be rotated, and a Self 
adjusting driving connection between said rotat 
able shank and said speed reducing gearing 
whereby the drive between the actuator chuck 
and said wrench member is maintained in all 
the yielded positions of said wrench member 
relative to Said actuator. 

14. In combination, a power actuator having 
a rotatable chuck, and a torque Wrench unit 
adapted for detachable connection with Said 
actuator comprising Speed reducing gearing and 
a rotatable wrench member driven through Said 
reduction gearing, and being adapted for engage 
ment with an element to be tightened, a rotatable 
driver provided with a shank receivable in said 
chuck and rotatable thereby, means for yieldably 
mounting said wrench unit for movement rear 
Wardly longitudinally with respect to said power 
actuator, and an extensible driving connection 
between said driver and said speed reducing gear 
ing whereby the latter may be driven in all longi 

5 tudinal positions of said wrench unit with re 
spect to said power actuator. 

- JOHN C. CURTIS. 
GEORGE B. THOMPSON. 
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