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This? invention is 2 a...wrench, adapted...for the 

usual purposes and provided with means whereby. 
it may be set to give any desired torque to be ap 
plied to a nut, bolt, or the like. It has been found 
to be highly objectionable in many instances, and 
particularly in connection's with the tightening 
of cylinder heads, to apply unequal pressure' on 
the different studs or nutsfor to apply excessive 
pressure: thereon. Torque measuring wrenches : 
have: heretofore been proposed and used whereby. 
the operator; by observing a scale on the wrench, 
may measure the amount of torque which is be 
ing applied. These wrenches are objectionable. 
in that it requires the operator to watch the gage 
and to stop-pulling at the desired time, thus leave. 
ing it to the skill of the operator to determine 
When the proper torque has been applied. In 
many instances; it may also be difficult for him 
to observe: the scale. When the nuts' or screws are 
in confined or out of the:Way places. 
In accordances with the present invention, I 

provide means whereby therwrench may be set 
to give a predetermined torque and when such: 
torque, or strain is reached, the wrench will slip: 
Of the handle turned without exerting: any fur 
ther or excessive pressure. For this reason, the 
Wrench may be used on, nuts which are more or: 
less hidden or may be used in more or less dark 
places where it would be impossible for inconven 
ient to see the gage, and the:operator will know 
that when the handle slips, the properor exact 
stresss will. have been applied to the part being 
turned. 
The objects of this invention are to provide an 

improved Wrench of the kind indicated, which 
will be simple and durable in construction and 
accurate in operation; to provide: a Wrench which 
may be presset; to deliver any desired torque; to". 
provide a Wrench havingcai clutch for:transmit. 
ting the power to the part being: Operated. On; : 
to provide awrench having afriction plate clutch 
for:transmitting torque to the work piece; to pro 
Wide: a wrench having a clutch for transmitting: 
work torquei to the workpiece; and: hydraulic 45 
pressure means for regulating the amount of 
strain which may be transmitted by the clutch; 
to provider a twrench having hydraulic or:liquid, 
operated, means for measuring"; and controlling: 
the-torque; to provide: novel means for regulat 
ing the fluid pressure; and to provide such other 
advantages, and improvements as will appearin 
the following description: 
In the accompanying, drawing illustrating this 

invention. . . . . . 

Fig. 1 is a plan view; ????? .?! 
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Fig. 2: is a longitudinal sectional views shown, 
On an enlarged Scale: With parts-broken away; : 

Fig. 3 is a detail of a portion of the clutch coma. 
pression chamber and the fluid passageway lead 
ing thereto; . . . . . . . . : : : : : : 

Fig. 4 is a sectional detail taken substantially, 
on the line 4-4 of Fig. 2; and 

Figs. 5 and 6 are plan views: of-the-clutch idiscs. 
The wrench 7 has a barrel or cylindrical head 

8 provided with a handleportion 9:which may bes 
formed integrally: therewith; or: secured thereto, 
in any desired manner. It is substantially closed 
at: one end by: a bottom. O having a cylindrical, 
projection with an inwardly extending flange 
or shoulder. 2 at the end thereof which definesia: 
central opening 3: A bushing: 4 fits closely; in 
the projection: and terminates satia: short dist 
tance from the flange: 12: . This bushing: is pref: 
erably made of some special, steel; or alloy which 
may be highly finished or polished. A washer:f 5. 
fits between the end of the bushing and the flange: 
The bushing has an outwardly extending: annu 
lar flange 6: that rests on: the inner-surface of 
the bottom 9, the arrangement being such that 
there will be a tight closure between the bushing 
and other parts: so that there will be no leakage. 
A short shaft or driven-member f7 is rotatably: 
mounted in the sleeve, or bushing f4 and is pref 
erably lapped or finished to make an extremely 
tight fit; thereWith. This shaft may have an 
angular extension 8 to coact with wrench sockets 
9, or may be otherwise: arranged to connect with 
the parts to be turned. : 
The inner end of the shaft has an extension. 

20 which is Serrated Orknurled to make a tight 
fit with a collar 2: which engages therewith and 
which abuts against the upper. surface of the 
flange: 6: The outer surface of the collar 2 has 
a plurality of longitudinal ribs.22 which engage. 
with correspondingly shaped slots, or recesses::23: 
infriction clutch plates or discs 24: as 'shown in 
Fig. 5. A plurality of such: clutch plates's are: 
preferably provided to, coact; with intermediate, 
clutch plates 25 as shown in Fig. 6: These plates 
have central holes. 27 that fit freely over the col 
lar 2 and are provided with. peripheral notches; 
of recesses. 28, which engage with longitudinal 
ribs. 29; on the inner surface of the bore:30 of 
the head 8 as shown in Figs. 2 and 3. The top 
most or inner clutch plate:3 f is thicker than: the 
other plates or discs and is also provided with 
peripheral recesses 32, for engagement. With the 
ribs 29. This plater has no central opening and 
serves isomewhatasia, piston for transmitting the 
hydraulic pressure to the other clutch plates. 
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A ring 33 is threaded to engage with corre 

sponding threads 34 in the head 8 and is posi 
tioned above the plate 3 f. This ring has a plu 
rality of radial channels 35 in its lower face to 
permit the fluid to pass outwardly to its outer 
periphery. The head or cylinder 8 is closed at 
the top by a cover 36 that fits closely in the bore 
that is slightly enlarged above the ring 33 to pro 
vide a shoulder for receiving the cover. The cov 
er is fastened in position by an adapter ring 31 
having threads 38 for engagement with corre 

i) 

sponding threads in the upper end of the head 8. 
A gasket or sealing material 39 makes a tight 
closure between the adapter and the cover and 
the inner surface of the head. . . . . . 
The cover 36 has a central threaded hole 40 for 

receiving the stem or connector 4 of a pressure 
gage 42 which is held in position and protected 
by the adapter ring 37 as shown. This pressure 
gage is of any ordinary or preferred construction 
and has the usual hand 43 which coacts with a 
scale 44 to register pressure, the scale being pref 
erably calibrated to indicate foot pounds. 
The projection or handle portion 9 has a cylin 

der 45 which is connected by means of a hole 46 
With the interior of the head 8 below the COver 
36. A vertical channel 47 is also provided so 
that the fluid may pass freely into the compres 
sidin chamber 48-between the cover 36 and the 
clutch plate. 3. A piston. 49 engages with the 
cylinder 45 and has an enlarged outer end por 
tion: 50 which is provided with fine threads 5 
for engagement with similar threads 52 in the 
enlarged bore 53 which extends outwardly from 
the cylinder. The piston is provided at its inner 
end with the usual leather Washer 54 which is 
held in position by a screw 55 that has an en 
larged head fitting in the cupped portion of the 
leather to expand the same. This screw engages 
with a tapped hole 56 and has a slot in its inner 
end so that it may be engaged by a screw driver 
inserted through said hole for tightening the 
same. It is held in tightened position by a lock 
screw 57 which is also threaded to fit in the 
tapped hole 56. 
The piston 49 has a slip fit driving connection 

with a rod 58 by means of which it is turned. 
This connection comprises a hexagonal socket 59 
in the end of the piston member which is en 
gaged by the correspondingly shaped end portion 
60 of the rod 58. The rod is mounted in the 
handle 6 which has a threaded end 62 that en 
gages with the correspondingly threaded enlarged 
portion 63 of the handle portion 9. The handle 
6 is preferably grooved or corrugated as shown 
at 64 to provide a suitable grip. The outer end 
of the rod 58 is securely connected to a knob or 
button 65 as by means of a pressed fit so that it 
may be turned by such knob. The knob has a 
reduced portion 66 that rotatively engages with 
the end of the handle 6 and these parts are held 
against longitudinal movement by any suitable 
means such as a spring ring 67. 
When the Wrench is to be prepared for use, the 

Cylinder and compression chamber are filled with 
any suitable liquid such as oil, and the pressure 
gage - SCrewed into position and fastened by its 
adapter ring. The gage is preferably calibrated 
in foot-pounds which may be done by attaching 
an arm and weight or weights to the shaft or 
stem 7 and turning the knob 65 until sufficient 
pressure is developed in the pressure chamber to 
cause the clutch to hold such weight. After the 
gage Scale has been calibrated, all that is neces 
sary for the operator to tighten a nut to a prede 

2 5 

30 

3 5 

a 0. 

45 

50 

00 

2,898,380 
termined degree is to set the scale to the desired 
point. Then when the handle is turned for tight 
ening the nut, it will be tightened to the prede 
ermined amount at which point the clutch Will 
slip and prevent any further strain on the nut. 
In this way, all of the nuts in a group, as for 
instance, those used in connection with a cylinder 
head may be tightened to exactly the same degree. 
The friction plates or discs of the clutch are pref 
erably lapped until they are very smooth and 
the contact of such lapped surfaces will cause 
a certain amount of friction. Which, of course, is 
increased or decreased by the hydraulic pressure. 
The ring 33 fits sufficiently close to the pressure 
plate 3 f to prevent undue separation of the clutch 
members. While at the same time permitting Sufi 
cient freedom for them to act in the desired man 
ner. The channels 35 and the grooves around the 
clutch plates will permit a limited amount of oil 
to pass down around the plates and prevent their 
becoming too dry for efficient operation and also 
to prevent rusting of the same. 
From this description, it will be apparent that 

my improved wrench may be made so that it will 
be particularly sturdy and durable and Will pro 
vide means whereby any desired torque may be 
given to a work piece and further turning will. 
be prevented by the slipping of the clutch. 
While I have shown and described a preferred 

form of my invention, changes may be made in 
the details of construction or in the arrangement 
of the parts in order to adapt the same for dif 
ferent conditions or Ses, and therefore I do not 
wish to be limited to the particular construction 
shown and described except as Specified in the 
following claims, 

I claim: . 
1. A torque measuring Wrench, comprising a 

cylindrical head, a multiple disc clutch mounted 
in said head, a Work engaging member rotatably 
mounted in the head and driven by said clutch, 
Said head having a compression chamber for re 
ceiving liquid for applying pressure to the clutch, 
a pressure gage connected with the chamber for 
measuring the pressure, a handle extending out 
wardly from the head, a pump in the handle hav 
ing a passageway leading to the compression 
chamber, and means for actuating the pump to 
regulate the pressure on the liquid which is in the 
pump and compression chamber. 

2. A torque Wrench comprising a head having a 
fluid chamber therein, a hydraulic pressure gage 
carried by Said head, a friction plate clutch 
mounted in the head, fluid in the chamber for 
actuating the clutch and also being in communi 
cation. With the gage, work driving means carried 
by the head and actuated by said clutch, a handle 
for turning the head and pressure means within 
the handle communicating with the pressure 
chamber for placing pressure on the fluid. 

3. In a hydraulic torque wrench, the combina 
tion of a head having an annular chamber there 
in, a handle extending laterally from the head, 
having a cylinder communicating with the cham 
ber, a piston coacting with the cylinder, fluid in 
said chamber and cylinder to be compressed by 
said piston, means carried by the handle for 
actuating the piston, a friction plate clutch 
mounted in the head and adapted to be acted 
upon by the fluid in the chamber, a pressure gage 
connected with the chamber for indicating the 
preSSure therein, a shaft rotatably mounted in 
the head and connected with the clutch whereby 
it may be turned, and means for connecting the 
shaft with a part to be turned. 
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4. In a torque wrench, the combination of a 

head having an annular chamber therein, a pres 
sure gage connected with said chamber, a multiple 
disc clutch mounted in the head below the cham 
ber, a stem rotatably mounted in the head and 
driven by said clutch, a pressure plate forming one 
wall of the chamber and coacting with the clutch 
plates to transmit pressure thereto, a handle ex 
tending from the head and having a cylinder 
formed therein, a passageway leading from the 
cylinder to the chamber, fluid in the chamber and 
cylinder, a piston having threaded engagement 
with the inner wall of the handle, a rod extending 
outwardly through the handle and having a slip 
driving connection with the cylinder, a knobse 
cured to the end of the rod and rotatably con 
nected with the hande, and means for preventing 
longitudinal movement of the knob with respect 
to the handle. 

5. A device, as per claim 4, in which the piston 
is provided with a leather washer, a screw, en 
gaging with a central threaded hole in the piston 

0. 
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3. 
and having a head for expanding the washer, said 
Screw having a slot on its inner end for turning 
the Same, and a set Screw also engaging with said 
threads for fastening the first named screw in 
position. 

6. A torque Wrench, comprising in combination, 
a head having a chamber therein, a handle ex 
tending from the head, having a cylinder com 
municating with the chamber, a piston coacting 
with the cylinder, fluid in said chamber and cylin 
der adapted to have pressure applied thereto by 
said piston, means for actuating the piston, a 
friction plate clutch mounted in the head and 
adapted to be controlled by the fluid in the cham 
ber, the surfaces of the plates of Said clutch being 
smoothly finished to insure close contact, a pres 
sure gage connected with the chamber for in 
dicating the pressure therein, a shaft rotatably 
mounted in the head and operatively connected 

20 with the clutch and adapted to be connected with 
the part to be turned by the wrench. 

- THEODORE O. RUEB. 


