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CHESTER B. ALBREE, OF ALLEGHENY, PENNSYLVANIA, -

MOTOR FOR TOOLS.

S?ECIF'IGA;T’IOI\T"fofmiﬁg part of Letters :'Pa,tent-No. 638,489, dated Decembér 5, 1899,
. . App];i_catio.ﬁ filed June 15, 1899, Serial No, 720,599, (No model) |

To all whom it 7?@@3/ CONCETTL: o -
Beit known that I, CHESTER B. ALBREE, of
Allegheny, in the county of Allegheny and

State of Pennsylvania, have invented a new

and useful Improvement in Motors for Tools,
&e., of which the following is a full, clear,
and exact desceription. =~ |

Figure 1is alongitudinal section of a pneu--

- matic tool embodying my invention. Fig. 2
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shows the same with the parts in the positions-
which they occupy when the piston is at the
other end of its stroke. Fig. 3 illustrates a
are like views

modification, and Figs. 4 and 5
of other modifications.

My invention relafes to pneumatic tools,
rock-drills, hammers, stamps, and other mech-
anism of the reciprocatory type, and is de-
signed to provide a compound motor of im-
proved construction wherein the motive fluid

acts at high pressure to move the piston in one
direction and then expansivelyatalo wer pres-

sure to move the piston in the opposite direc-
tion, thus imparting great efficiency to the

motorand enabling it to be used with economy
of motive fluid. o |
In the drawings, A represents the cylinder,

having two portions A A’ of different diame-
ters, and B is the inlet-port, opening into the

larger portion A of the cylinder.

- Dis the exhaust-port, communicating with
an annular space C in the smaller diameter

~ of the cylinder.
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The piston E has two portions E and E’

of different diameters, fitting, respectively,

within the portions A A’ of the ¢ylinder, and

around the larger portion E is an annular re-

cess of sufficient length to constitute a port

which is always in communication with the |
inlet-port Bin every position of the stroke of

the piston.

It will be understood that the shape of the_ “
ports B and ¥ may be reversed, the port. B
being elongated and the port F being a single

opening, and the same is true of the relations
between the ports C and L, hereinafter de-

- geribed,

(= 18'a passage which is formed lengthwise
through the piston, having ports H commu-

nicating with the annular port F and ports L.

communicating with the annular port C,
adapted by reason of the length of the port C
to be In communication therewith at every

& port of su

T pbftion of the stroke of the piston. Ports J
alsolead from the passage G to the outer sur-

face of the piston at or near the shoulder K
at the junction of the large and small diame-

ters of the piston. The passage G is prefer-

ably eylindrical, and it contains a hollow slid-

ing inertia-valve M, which fits neatly there-

in, but is free to slide back and forth. It has
an exterior annular recess N, constituting

icient length to register with

60_' '

and connect the ports I and J when the

valve is at the outer end of the passage G,

as shown in ¥ig. 1. It has also a port O,

| leading from the interior to the exterior of

the valve and adapted to register with the

‘ports J when the valve is at the inner end of
the passage G, as illustrated in Fig. 2. The

valve has ports P, leading from its interior to

1ts exterior surface and adapted to register
with the ports L'when the valve is at the outer

end of the passage G, as shown in Fig. 1.
The valve has also an exterior annular space
() so situate that it does not register with any
two of the ports L, J, or H at any position of
the valve. Therefore it does not serve as a
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‘port; but its purpose is to contain coiled
springs S 8, the adjacent ends of which bear
against a ring R, which. is fixed to the inte-

80:

rior of the passage G of the piston. The outer -

ends of the springs bear against the valve at
the ends of the annular space Q, and these
springs areso related to each other in strength
that normally they hold the valve in the po-
sition shown in Fig. 1; butthey are suff
flexible to allow the valve to be moved by in-
ertia to the other end of its stroke in the man-
ner explained below. The piston has a socket
or holder T, adapted to the tool which is in-

tended to be used with it, and the cylinder
has a suitable head V. At the end of the pas-
‘sage G is a stop U, adapted to limit the mo-
tion of the valve, and between the cylinder-
| head and the piston is a spring W, which is

adapted to return the piston automatically to
the outer end of the stroke when the eylinder

below.

ciently
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| is disconnected from power in order to put '
‘the partsin position for starting, as explained

100

The operation is as follows: The parts be-
ing in the position shown in Fig. 1, to start
the motor compressed air is admitted through
| the port B and thence passes through the pas-
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- sage F and ports H, passage N, and ports J | to the outer end of its stroke, so that no mat-
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to the shoulder or differential area K on the
piston and forces the piston to the rear end
of the cylinder, the air contained in the rear
portion of the ecylinder being displaced
through the passage G, hollow valve M, ports
P and L, and passage C to the exhaust-port.
When the piston strikes the rear end of the
cylinder, its motion is checked thereby, and
the valve M, by reason of its inertia, moves

back in the passage G until it is stopped by

the stop U. The parts then are in the posi-
tion shown in Fig. 2,in which the inlet-ports
B and H are cut off from communication with
the working space of the cylinder, and the
space A® of the cylinder at the shoulder K is

put into communication with the rear of the

cylinder by way of the ports J O and hollow
valve-passage M, the exhaust-ports being cut
off from communication with the interior of
the valve by the disconnection of the ports L
and P. Thereupon the air under the pres-
sure which is contained in the space A2 flows
to the rear end of the piston, and by reason
of its expansion forces the piston outward,

the air-pressure per square inch d@exeasmcf

- as the motion of the piston continues and as
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the volume of the space in which the motive
fluid can expand increases. When the for-
ward motion of the piston is checked, either
by striking the end of the cylinder or by the

striking of the tool against some object be-
fore the end of the str oke iIsreached, the valve
M continues to move by reason of its inertia

until it reaches the end of the passage G, |

wher-eupon the valve is brought again mto
the position shown in Fig. 1, another supply
of motive fluid is admltted from the inlet B
into the space A?® and any motive fluid re-
maining under pressure at the back end of
the pvston exhausts through the ports P, L,
and D, the motion of the pmton being Lhus
reversed and the operationr epeated as above

described.

In order to insure the starting of the piston,

- 1t 1s necessary that the passage N should be
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in register with the ports J and H and also
that the piston should be at the cuter end of
its stroke.

the parts when the motive Auid is cut off, and

if the apparatus should come to rest with the

piston at the rear end of its stroke it must
be moved to the other end in order to make it
possible to start the apparatus. Great con-

venlence is effected by doing this automatic-

ally,and although such automatic means are
not essential to my invention, broadly consid-
ered, the means which I have 111veuted forthat
purpose are desirable, and I intend to elaim
the same. | |

Thenecessary automatic motion of the valve
to its outer position is effected by the springs

S S’y which may be either in tension or com- |
pression, and which, as above explained, nor-
~mally hold the valve in the position of Fig. 1.

The spring W when the motive fAuid 18

turned off presses the piston automatically

~1nstroke of the piston.

T'his is not always the position of-

ter at what portion of the stroke the piston
may be stopped it will immediately assume
the position required for starting. When the
cylinder is vertical, or nearly so, with the pis-
ton extending downwardly, this spring is not
necessary, for the automatic return of the
piston will be effected by gravity.

The arrangement of the ports and passages
shown in Iigs. 1 and 2 may be varied or
more than one inertia-valve may be employed
without departure from the scope of my in-
vention. IFor example, the parts may be ar-
ranged so that the motive fluid will act at
high pressure to move the piston outwardly
and will perform the backward stroke by ex-
pansion.

‘The springs controlling the valve M. may be
placed inside of the valve or at its ends or
may be otherwise arranged to perform the
function above explained.

In IFig. 3 I show a motor working on the
same principle as in Fig. 1, but with the posi-
tion of the ports varied. 'The operation of
this form of my invention will be sufficiently
apparent from the drawings without further
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description, the same 1efelen(,e letters being

used as in Kig. 1 to designate the parts.
In Fig. 4 T show a form of my device in
which the direct pressure is employed to force

95

the piston outwardly, while the reverse stroke

1s accomplished by expansion of the motive
fluid admitted on the outstroke. In this form
the piston has three diameters, the portion E?
at 1ts rear end extending outwardly through
the eylinder and an aunular stop X belng pro-
vided to engage the part E and to hmlt the
In the operation of
this form of my invention the compressed air
passes from the part B, through passage F,

port I, passage N, and port 5 into the space

between the parts K and K* of the piston and
propels the piston forward, the airin advance

of the part &2 being displaced through ports

J O L and passage C through the exhaust D.
When the piston is checked, the valve moves

forward. by inertia, thus shutting oif the ex-

haust and inlet and connecting the space

‘back of the piston part E with the space in
front of said part by way of a port 6, hollow

valve-passage, and ports 7 and J. The com-
pressed air in the cylinder then expands into
this space in front of the piston and drives
the piston back, until at the end of its back
stroke the Valve 18 moved by 1 iner tia into the
position shown in Fig, 4.

In Fig. 5 I show an arrangement which is

similar to Fig. 1,exceptthat two 1nertia-valves
M' M? are employed. A plug G’ separates

these valves and forms the rearward stop for

the valve M'. Air enters the inlet-port B,
traverses the passage I, port H, port 2 into
the interior of the hollow inertia-valve M/,
and thence through said valve and through
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a port 3 to the space back of the shoulder K

between the two diameters of the piston, thus

| moving the piston rearwardly. When the
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piston reaches the end of its stroke, the valves
M’ M? are moved back by inertia, thus clos-

ing the port H and cutting off the air-supply
and putting the space A®of the cylinder into
communication with the space back of the
piston by way of a port 4, which is uncovered

by backward motion of the valve M?, the ex-

~ haust-ports L and D being cut off from com-

IO

munication with the space back of the piston.

by the same rearward motion of this valve.
The piston is then propelled forwardly, and
when its motion is checked theinertia-valves

~ are again brought into the position shown in
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- the motion of the piston is checked, and a |
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Fig. 5, and the operations above described are
repeated. | |
The efficiency of the apparatus will be ap-
preciated by those skilled in the art. The
operation of the valves is antomatie, the con-
struction is simple, and by reason of the com-
pound action of the motor the motive fluid

received at high pressure can be exhausted

at very low pressure, and great economy thus
obtained.

I claim-— S
1. A compound motor having a piston with
ferential areas, a valve or valves ecarried
thereby and adapted to move by inertia when

port or ports affording communication be-
tween the space at the small area of the pis-
ton and the space at the larger area thereof,
said valve or valves being arranged to open
sald communication at the time when the said

- portis cut off from the source of motive fluid,
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substantially as described, whereby a high-

- pressure motive fluid is admitted to press on
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the smaller area of the piston at one end of
the travel of the valve, and whereby the same

motive fluid is admitted to press on the larger !

area of the piston when the piston and valve
are checked in their travel at or near the op-
posite end; substantially as described.

2. A motor having a piston, a valve carried
thereby and adapted o move by inertia to
control the ports, and a spring bearing on the
valve and adapted to restore it to starting
position when the motor is stopped; substan-
tially as desceribed. S

3. A compound motor having a piston with

differential areas, a valve or valves carried

thereby and adapted to move by inertia when

the motion of the piston is checked, and ports

controlled by said valves, whereby a high-
pressure motive fluid is admitted to press on
the smaller area of the piston at one end of
the travel of the valve, and whereby the

same fluid is admitted to press on the larger |

area of the piston when the piston and valve

are checked in their travel at or near the op- |

f

L

posite end, said valve having a spring adapt-
ed to hold it at or near the middle portion of
1ts travel in position to admit motive fluid to
the smaller piston area when the
rest; substantially as deseribed. |
4. A motor, comprising a cylinder having

portions of different diameters, a piston with-

in the cylinder and having corresponding por-
tions of different diameter, a valve carried
by.the piston and arranged to move by in-
ertla when the piston is checked, and a spring
acting upon the piston and adapted to move
toward the smaller portion of the cylinder
when the motor is stopped, to restore the
parts to starting position; substantially as
described. o | |

5. A motor having a reciprocating piston
with differential areas upon which the motive
fluid acts in opposite directions respectively,
one of said areas adapted fo receive such
fluid at high pressure and the other to receive
the same expansively, a valve adapted to be
moved by inertia when the motion of the pis-
ton is checked, ports confrolled by the mo-

6o

piston isat
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tion of the valve and adapted to successively .

admit fluid at high pressure to one of said
areas and afterward to admit the same fluid
to act expansively on the other piston area,
and an inlet-port forsuch fluid adapted to be
opened by said valve when it moves to ad-
mib the fluid at high pressure and to be closed
thereby when it moves to admit the fluid ex-
pansively to the other piston area, and an ex-
haust-port also controlled by such valve and
adapted to be opened thereby during direct

action of the motive fluid and to be closed

during its expansion; substantially as de-
seribed. |

6. A motor having a reciprocating piston
with differential areas upon which the motive
fluid acts in opposite directions respectively,
one of said areas adapted to receive such
fluid at high pressure and the other to receive
the same expansively, a valve adapted to be
moved by inertia when the motion of the pis-
ton is checked, and ports controlled by the
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motion of the valve and adapted to succes-

sively admit fluid at high pressure to one of

sald areas and afterward to admit the same

fluid to act expansively on the other piston
area, said valve being hollow and having
ports formed in and through its side; sub-
stantially as described. | |

- In testimony whereof I have hereunto set

"my hand. |

- CHESTER B. ALBREE.
Witnesses: ' _ -
H. M. CORWIN,

K. K. GAITHER.
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