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This invention relates to improvements in valve 
controlling means for supplying motive ñuid to 
rotary impact and other portable power operated 
tools. ` 

The principal object and purpose of my inven 
tion is to provide a valve control mechanism in 
corporated in the tool and operable in response to 
pressing the tool against the work to open the 
valve or condition it to immediately supply an 
increased amount of motive fluid to operate the 
tool motor to pick up the load impressed thereon. 
A further object of my invention is to provide 

a control‘rod or element for opening the valve 
and have said element located in or operate 
through or around the tool motor and the tool 
spindle. 
A further object of my invention is to locate 

the valve to be operated by the rod either in oil'~ 
set relation thereto or directly in line therewith. 
A further object of my invention is to have the 

rod actuate the valve by the relative movement 
between the tool and the work engaging iixture 
at the front oi’ the tool. 
A further object of my invention is to provide 

said valve controlling mechanism in conjunction 
with the regular starting and stopping valve on 
the tool whereby the tool may be run idly at a 
relatively slow speed, and be immediately in» 
creased in speedon pressing the tool against the 
work to handle the load suddenly placed thereon. 
The invention consists further in the features 

ol’ construction and the combination oi' parts 
hereinafter described and claimed. 
In the accompanying drawings- > 
Fig. 1 is a longitudinal sectional view of a 

portable power operated impact tool embodying 
-a valve control of my invention and showing a 
lever member connecting the control rod with the 
laterally oiï-set valve; and 

Fig. 2 shows an adaptation of my invention with 
the valve arranged in direct line with the control 
rod. 

 The tool of Fig. l has an outer casing I con 
taining the tool motor 2 and the impact clutch 
mechanism 3 as in tools of this character. The 
outer casing I has a. side handle 4 provided with 
a supply passage 5 for conveying compressed air 
to the tool motor 2 for rotating it. The outer end 
of the handle 4 has a iitting 6 whereby an air 
supply hose (not shown) may be connected to the 
tool. The handle I mounts the regular or throt 
tle valve 'l of the tool, said valve beingy spring 
biased to closed position. and opened by a trig 
ger block 8 carried by the handle. The valve 'I 
controls the iiow of compressed air from the 
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handle passage 5 to a supply passage B provided 
in the outerl casing I of the tool. The passage 
9 leads to a main inlet port I0 of the porting 
system for the tool motor 2 and said port III is 
opened and closed by a spring biased valve mem 
ber II in accordance with my invention. 
The tool motor 2 is of the rotary type having a 

rotor I2 having radial blades I3 operating in slots 
I4. The blades I3 cooperate with a motor cylin 
der I5 doweled or otherwise ñxed against ro 
tation in the tool case and closed at its opposite 
ends by end plates I6, I'l as shown in Fig. 1. The 
porting system of the tool follows the usual prac 
tice in this art and is such that the tool motor 2 
is rotatable in reverse directions, there being a. 

\ reversing valve (not shown) in the assembly for 
controlling this. . 

Located in the 'forward part of the tool case I 
is the impact clutch mechanism 3 which in the 
instant showing is of the cam centrifugal type de 
scribed and claimed in the Louis P. Fosnot ap 
plication Ser. No. 475,377, flied February 10, 1943, 
now Patent No. 2,425,793, and assigned to the 
assignee of the instant application. ‘ 
This clutch mechanism as shown herein com 

prises brie?ly a rotary hammer'member I8 rev 
olubly mounted on a shaft I9 splined or other 
wise directly secured to the lower trunnion 2l of 
the rotor at 2I. 'I'his shaft I9 is axially alined 
with the rotor I2 and mounts a driving member 
22 having a pair of upper and lower plates 23, 2t 
keyed respectively to the upper and lower end 
portions ci' the shaft I9 as indicated in Fig. l. 
Mounted in a. diametric slot 25 in the hammer 

member It is a pair of siidable dogs or impact 
members 2B, 26 through which extend mounting 
pins 21, 2l. There is a pin 21 for each impact 
element and said pins extend through radial 
slots 28 in the body of the hammer member It 
and beyond the same into cam- slots 2t, 29 ot 
generally arcuate shape. in the plates 23. it, re 
spectively. 
Forming a part of and surrounding the clutch 

mechanism is an anvil member 30 in hollow cylin 
dric shape and having a pair of axially extending 
jaws SI, 3I as shown. The openings between the 
`jaws 3i allow the impact elements 26 to move by 
centrifugal force into the orbital pathof the jaws 
to engage them in the operation of the clutch. 
In the rotation of the hammer member IB rela 
tively to the anvil member 30, the impact ele 
ments 26 strike against the side edges of the 
.laws 3i to deliver rotational hammer blows 
thereto. This occurs when i'ree rotation of the 
anvil member 30 is arrested by engagement of 
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the tool with the work. The anvil member 30 has 
a spindle 32 to journal itin the tool case l. 
The impact elements 26 have impact delivery 

' surfaces on their opposite sides and the jaws 3l 

at their opposite sides whereby the clutch mech 
anism can operate in either direction of rota 

`“tion of the tool mi'. The impact delivering 
and receiving surfaces above mentioned are sub 
stantially straight, the impact elements 23 being l0 
in rectangular block-like form. 
The spindle 32 is made hollow to receive and 

drive inthe embodiment shown in Fig. 1 the 
non-circular stem 33 of an adapter ñxture 33. 
The latter extends axially below the spindle and 15 
has a flange portion 36 and a non-circular por 
tion 36 below the same. The portion 36 is pref 
erably square in cross-section to mount a nut 
or bolt head engaging socket member 31. These 
two parts are held in connected relation by a 20 
spring biased detent pin 38 carried by theadapter 
and snapping into aLhole 33 in the socket member 
31. The upper stem portion 33 of the adapter is 
slidably retained in the spindle 32 by the pin and 

. slot connection. the pin being marked 40 and the 25 
slot 4l. The flange 35 limits the relative sliding 
movement between the adapter 34 and the spindle 
32 when pressing the tool against the work. 
In the form of my invention as shown in Fig. 

1, the inlet valve Il is laterally oiîset with re- 30 
spect to the axis of the rotor l2. The valve 
II is in the form of a sleeve open at both ends 
and receiving a coiled spring 42 for normally 
urging the sleeve into the closed position of the 
valve. 
against the upper end plate I6 of the motor 
assembly and engages at its upper end ‘a shoul 
der in the sleeve Il to raise it. The upper end 
of the sleeve Il is provided with ports 43, 43 
for admitting compressed air through the sleeve 40 
.when in open position. At this time. the sleeve 
Il is depressed with its upper end out of the 
recess in the top wall 44 of the valve housing 
and the compressed air may flow into the ports 
33 from the main port I0. 

which the valve il has movement and which 
side port. marked 45. is in constant register with 
the port ID. A port at the lower end of the 
valve housing is in communication with the open 50 
lower end of the sleeve il and is included in 
the porting system for supplying compressed air 
to the tool motor. 

'I'he sleeve H has a stem member 46 which 
extends upwardly through the top wall 44 of 5 
the valve housing and is pressed by the spring 
32 against a lever 41 fulcrumed at 48 to the 
adjacent tlxed parts of the tool housing I and 
having an arm portion 43 extending to and bear 
ing on the upper end of a push rod 50. 'I'he 60 
latter is slidably mounted in a bore extend 
ing axially through the rotor l2 and the shaft 
I3 of the clutch mechanism 3 of the tool. The 
rod 56 i‘s long enough to extend slightly beyond 
Ithe upper end of the top rotor trunnion 50a e5 
of the tool motor and beyond the lower end of 
the clutch shaft i9 to reach and bear against 
the stem ‘33 of the adapter 34 within the spindle 
32. An expansion spring 5I bears on the lever 
arm 49 to hold the push rod 50 against the 'Z0 
adapter stem 33 as shown in Fig. 1. 
The tool so far described and shown in Fig. 1 

' operates as follows: I have reference hereto to 
the opening of the sleeve valve Il by the push 
rod 50. 

The spring 42 seats at its lower end 35 

The rest of the parts operate in the 75 

manner of a rotary impact tool of the character 
shown, the throttle valve 1 being the starting 
and stopping valve of the tool. 

\/In the normal position of the parts, the adapt 
have complementary impact receiving surfaces 5 er 34 is held in its outwardly extended posi 

tion by the action of the springs 42 and 5| on 
the push rod 50. On applying the tool to the 
work, that is, on applying the socket member 
31 over the nut or bolt to be driven and press 
ing downwardly on the tool through its side 
handle 4, the adapter member 34 is forced up 
wardly into the spindle 32 raising the rod 33 
and opening the valve Il through the lever 41. 
This opens the valve Il wide enough to give 
the added air- volume required to immediately 
pick up the load impressed on the tool. The - 
nut or bolt seats the socket 31 and'accounts 
for the relatively sliding movement between the 
adapter and the spindle on pressing the tool 
against the work. The bolt is marked 52 in 
Fig. 1. . ` ` 

On removing the tool from the nut or bolt, 
the adapter 33 movesgoutwardly by gravity and 
spring action and the valve il closes. The tool 
motor 2 idles at this time due to a small port 
‘53 in the valve Il being in register with the 
inlet ports 43 and 45 to supply a small amount 
of air to the tool motor to keep it idling at a 
relatively slow speed. The rotation of the tool 
motor is completely stopped and started by the 
throttle valve 1.v ' 
In the embodiment of my invention shown 

in Fig. 2, the inlet valve.is located in aline 
ment with its actuating push rod thereby avoid 
ing the need for the lever 41 in Fig. 1 and the 
expense and space incident thereto. 
In Fig. 2, the inlet valve is marked Ila and 

is slidably mounted in a sleeve-like fixture 54 
mounted in the upper end portion of the tool 
case 55 directly above and in axial alinement 
with the axis of the tool motor 2a which vis oi.' l 
the rotary type as shown in Fig. l. The valve 
Ila is in the form of an annular member hav 

. ing a peripheral’ ilange 56 to open and close 

The housing for 45 
the valve Il is provided with a side port over, 

ports 51, 58 at opposite sides of the valve hous 
ing 54 and respectively connecting with passages 
59, 60 in the tool case. 
to the main supply passage 3a in like manner 
as shown in Fig. 1. ' ~ 

'I'he valve 'member Huis provided with a de 
pending stem 6| which slidably extends into a 
bore in the upper trunnion 62 of the tool motor 
2a as shown. This bore extends axially through 
the rotor of the motor and also through the 
«Isaliutch shaft in the same manner as shown in 

g. l'. - 

The spindle 32a, of the clutch in Fig. 2 is jour 
nalled in the tool case and is hollow to receive 
the upper stem portion 63 of an adapter 84. 
The stem portion 63 has a non-rotative con 
nection with the spindle 32a and is ñxed against 
endwise or sliding movement therein by an in 
terñtting groove and ring arrangement as shown 
at 65 in Fig. 2. 
The lower square portion 6B of .the adapter 

64 extends below the spindle and mounts a nut 
or bolt engaging socket member 61 which has 
limited sliding movement on the adapter por 
tion 66 and is retained in connected relation 
therewith by a detent pin 68 on the adapter ex 
tending into an axially elongated slot B3 in the 
socket member 61. ’ ' ` 

The lower stem portion 66 which mounts the 
socket 61 has a cross-slot 10 through which ex 
tends a cross-pin 1I. The pin 1I extends at 

The passage 53 leads . 



¿3,569,244 
its ends beyond the adapter stem li and mounts 
thereon a ring member 12. The latter bears on 
-the upper end of the socket member 61 and is 
lifted therewith when the socket is applied to 
the work and the tool device is pressed down 
wardly against the work. The lower end of the 
actuating rod 13 engages the cross-pin 1| in .. 
the slot 1l which is elongated axially of the 
tool so that the socket member i1 in bearing 
fon the engaged nut or bolt lifts the socket when 
pressed against the work. 
The push rod 1i\extends to and engages the 

valve stem Il so that the upward movement oi’ 
the rod in pushing down on the lool will lift 
the valve member Ila to open the ports 51, 5I 
to supply the increased volume of live air to 
the tool motor 2a to pick up the load. An ex 
pension spring 14 in the valve housing 54 above 
the valve member Ila normally moves the valve 
member towards its closed position and main 
tains the rod 13 against the cross-pin 1l. The 
valve ñange 56 has an outside groove 15 in reg 
ister with the ports 51, 5l to supply a limited 
amount of live air to the tool motor to keep it 
idling when the valve Il a is closed and the 
throttle valve is open. The upper end of the 
valve housing 54 is closed by a screw-cap 16 to 
adjust the tension of the valve spring 1l and 
to retain it in place. 
The passage 6l in the tool case I5 leads to a 

port 11 which connects with the passage system 
of the tool for furnishing compressed air to the 
tool motor. The opposite sides of the impact 
elements 26 and of the anvil jaws 3| are pro 
vided with impact delivering and receiving sur 
faces, respectively, so that the clutch will func 
tion on rotating of the tool motor in opposite 
directions. ^ 

I may remark in passing that the clutch mecha 
nism I within the tool serves to connect the tool 
motor through the hammer member I8 of the 
clutch to the anvil member l0 when the nut or 
bolt 52 is free to be driven. When the nut or 
bolt is not free to turn easily, as when tight, the 
torque of the tool motor is resisted and the clutch 
functions to impart a series of rotational hammer 
blows through the impacts of the dogs 28 against 
the sides of the jaws Il to further tighten or 
loosen the nut or bolt as the case may be. 
Regardless of the form of the impact clutch 

mechanism with which the tool is equipped, the 
push rod and valveÍ arrangement disclosed herein 
provides for the opening of the valve to admit a 
larger volume of live air to the tool motor to rotate 
it in accordance with the load placed thereon on 
applying the tool to the work whether for a nut 
or bolt tightening or an, unscrewing operation. 
The arrangement disclosed is simple and inex 

pensive in construction and eiliciently performs 
the function for which it is designed. Moreover 
the arrangement disclosed provides a compact 
tool construction for ease in handling and manip 
ulation. 

I claim as my invention: 
l. In a portable power operated impact wrench, 

a Huid actuated rotary motor, a rotatable spindle 
driven by said motor. axially shiftable socket 
means operatively connected with said spindle 
for engaging a nut to be turned, manually oper 
able means for supplying motive fluid to the 
motor, an inlet valve for controlling _the admis 
sion of motive fluid to the motor, said inlet valve 
comprising a one-piece shìftable valve member 
and spring means normally urging said valve 
member to closed position, said valve member 
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being formed with by-pass porting means for 
admitting a limited supply of motive ñuid to the 
motor when the valve member is in closed posi 
tion whereby to permit said motor to operate at 
idling'speed for facilitating engagement of said 
socket means with the nut to be turned while 
said socket means is rotating at a relatively low 
speed. an elongated valve-actuating member> ex 
tending through said spindle and said motor in 
axially slidable relation .therewith and operatively 
connected at one end thereof with said socket 
means, and means operatively connecting the op 
posite end‘of said valve actuating member with 
said valve member to eiïect opening of said inlet 
valve whereby to admit an increased supply of 
motive ñuid to the motor for operating the latter 
at a relatively high nut-driving speed. said valve 
actuating member being axially slidable into 
valve-opening position in response to movement 
of the wrench and the socket means axially 
against the nut to be turned. 

2. In a portable power operated impact wrench. 
a fluid actuated rotary motor, a rotatable spindle 
driven by said motor, axially shiftable socket 
means operatively connected with said spindle 
for engaging a nut to be turned, manually oper 
able means for supplying motive fluid to the 
motor. an inlet valve for controlling the admis 
_sion oi' motive fluid to the motor. said inlet valve 
comprising a one-piece shiftable valve member 
and spring means normally urging said valve 
member to closed position, said valve member 
being formed with by-pass porting means for 
admitting a limited supply of mo'tive iiuid to the 
motor when the valve member is in closed posi 
tion whereby to permit said motor to operate at 
idling speed for facilitating engagement of said 
socket means with the nut to be turned while 
said socket means is rotating at a relatively low 
speed, and an elongated rod extending through 
said spindle and said motor in axially slidable 
relation therewith and in substantial alignment 
with said valve member, said rod being opera 
tively connected at one end thereof with said 
socket means and being 'directly engageable at 
its opposite end with said valve member for open 
ing said inlet valve whereby to admit an increased 
supply of motive fluid to the motor for operating 
the latter at relatively high nut-driving speeds. 
said rod being axially slidable into valve-opening 
position in response to movement of the wrench 
and the socket means axially against the nut to 
be turned. - 

3. In a portable power operated impact wrench, 
a fluid actuated rotary motor, a rotatable spindle 
driven by said motor, axially shiftable socket 
means operatively connected with said spindle 
for engaging a nut to be turned, manually oper 
able means for supplying motive iluid to the 
motor. an inlet valve for controlling the admis 
sion of motive fluid to the motor, said inlet valve 
comprising a one-piece shiftable valve member 
and spring means normally urging said valve 
member to closed position, said valve member 
being formed with by-pass porting means for ad 
mitting a limited supply of motive fiuid'to the 
motor when the valve member is in closed posi 
tion whereby to permit said motor to operate at 
idling speed for facilitating engagement oi' said 
socket means with the nut to be turned while said 
socket means is rotating at a relatively low speed, 
an elongated rod extending through said spindle 
and said motor in axially slidable relation there 
with and operatively connected at one end there 
of with said socket means, said inlet valve being 
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disposed in ,laterally oiîsetvrelation with respect 
to the axis o1 said rod, and pivotally supported 
lever means wanting-between said valve member 
and the `opposite end of said rod for eßecting 
opening of said inlet valve whereby to admit an e 
increased supply of motive iiuid to the motor for 
operating the latter at a relatively high nut 
driving speed. said lever means »being xfockable 
into valve-opening position upon axial sliding 
movementot said rod in response to movement nu 2 343.332 
o1 the wrench and the socket means axially 
against the nut to be turned. 

` ' GILBERT B. LARSON. 
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