C. B. ALBREE.
MOTOR FOR TOOLS.

| - (Application filed May 18, 1801.) - . - |
(No Model.) | - B 2 Sheets—Sheet |,

© No. 695,664, . Patented Mar. 18, 1902.

Figl

o 4,

\1\1\.1111 AANARUUANS xxxxxxxx\\‘*&\‘\

{/ \\\\\\\\\\\\_\\\\\\\\\\\\\\ i;%}; E}\\\\\\\\\\\\\\\\\\\\\
// N/% ﬁ/f,‘;ﬁ;ﬁ/-“"'“

<? ‘ / //W/M///AJ
f?}ﬁﬁﬁ?w
/ LK /l/ % \“5‘*““‘

/i 07, / p’k\\\xxw-.. |
‘ N SN DR xx\\\\\\\\\\\\

-

g2
. \\\}\\\x\\x\\\\\xx\\\\\\\\\\\{{\ /

sl \\
/-Vﬁ’ 4" Z, /5"1 é’f/‘f/’/f/ﬁﬁ’//{' —\ 7

/ ] QI/' 75
//ﬂ/ ”"’""’”””j’fi’ ,m{-i\ 7

a D
\\\\\\\\ %\\a\\ N s

///*//

\

Q&

2/

Y
NN

L™

//ﬂ/f//fﬁ#

\\\\\\\\\\_\,\W

\

W/.'(///X//

e =
| 7'63

' YL Wmmfw AN
//‘//// 1 lxmw&f -\Q R

I* :
| - R N \m\
’ //// // /77777777, A 1 ,\m
- @JJJJJJ Y

N W/A:‘Mf £
///// = /// $S -\\m |

/ é 2 T s %
NN

YA LSS H oA o 7SS S S L o
/’ /// ’y/ RN H \ “‘h\‘i\\\
// //A’Z’////[/IWW /s 1 2 \xxxxx\m
oy rE Iy

_1.5_5_-
o INVENTOR
Mr/.’)dlérpp

I -
: THE NORRIS PETERS ©Q., PHOTO-LITHD.. WASHINGTON, . C,
; .




 No. 695,664. - ~ Patented Mar. 18, 1902.
o B C. B. ALBREE. A -
MOTOR FOR TOOLS.

(Application filed May 18, 1601.)
(No Model.) - | | 2 Shests—Sheet 2.

Feg-7/.

4C
//A./// N

DRRRTEN

' ' mlmmm\\ \\x ﬁ—x\ \\\\\\
h\ J’/IW 8 L .
| . W/IWWM/IIIWW —
\V\\ \\ AT R —\\\\\\\\ N
/// m\m\;\\\m
Iy ///////////////////////////////A
16° gc ;3 © '

7

Fy . 5.
26

' z2z 9% 272'.320 'J‘i’
IV 2o v

NN AN &\\ ﬂ TR

' N \\\\W /4 ->""\ ./Xffffff:ffr/// AT : % /
/7777 Ve 3 1V /F ;fffffffffw s //%/

\\\\\ \\ NN \u\\‘m\\\\\mmn \ /— mwm .

V2 0% ///W//////«; T

f

//

oo 2597 3% Z&5
WITNESSES INVENTOR .

THE NORRIS PETERS CO. PHOTOLITHO., WARHINGTOW, B €.




UNITED STATES

‘ PATEN T OFF ICE.

OHESTER B. ALBREE OF ALLEGHENY PENNSYLVANIA

MOTOR FOR TOOLS.

SPECIFICATION formmg' part of Letters Patent NO 695 664 dated Ma,“ch 18 1902
Apphc&h&n filed May 18, 1901, &enal Nu 60,833, (No médel) - |

To all whom it may COTCEFTL:
Be it known that I, CHESTER B. ALBREE

of Allegheny, in the eount of Allegheny and

State of Pennsylvania, hav invented a new
and useful Motor for Tools, of which the fol-
lowing is a full, clear, and exact descrlptlon

'reference belnﬂ* had to the accompanying
-drawings, formmﬂ' part of this speclﬁcatwn |
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Figurelisa 10n0‘1tudmal sectlon of a pneu-'
Fig., 2.
18 a similar view showing the parts in a dlf-"
ferent position, and Flﬂ's 3 and 4 are longi- |

matic tool embodylncr my invention.

tudinal sections showmcr modified forms of
the invention. Fig. 5 is a Cross - section on
line V V of Fig. 3. Fig. 6 is an end view of

the piston, and Figs. 7 and '8 are longitudi-
- nal sections ShOWII‘]O‘ other modlﬁeatlons of

tne invention.

"My invention relates fo that class of fluid-
pressure motors for tools wherein an inertia-
valve is employed to control the movements

of the piston; and its object is to prevent the

rapid destructlon of these valves. In a series
of experiments upon these inertia-valves I

have found that it is difficult to prevent de-
~ terioration of the valves owing to the shocks

to which they are subjected. I have over-
come this dlﬁiculty by the present invention,

which consists in cushioning these mertm-—
valves at the forward end of . the stroke, and
preferably at both ends of the stroke, by
means of a fluid cushion. This principle may
be worked out in many different: forms, and

I showin the drawin gs several forms i in which

it is applied to tubular inertia-valves.

In the form of Figs. 1 and 2, 2 represents
the usual handle and 3 the eyhndel of the
tool.
inlet-passage 4, leading to the supply-port 5,
and the piston mlet—port 6, of annular form.,
The piston is provided with a rear and larger
portion 7 and a forwardly-extending portlon
8, of smaller diameter, which fits within the
1educed bore of the forward portion of the
cylinder.

ter in a certain position of the piston. The
ports 10 extend laterally from a passage 11,
extending longitudinally through the plston
and connecmnw with side bmnch ports 12 in

The wall of this eylinder contains the

| This reduced bore has an annular
enlarged portion 9, forming the exh&ust—pm t,
with whleh the plston exha,ust-ports 10 160‘18-

a leve-bushmg 13

The front

These ports 12 are con-
trolled by the enlarged rear end portion 14

of the hollow inertia- valve 15. 55

portion of this valve fits neatly within a

-slightly-enlarged portion of the passage 11,
and at an mtermedlate
-valve is provided with an annular projection
16, which:
fw1th111 the

fits Wlthm a further enlarged bore
piston.

pass.

mal p051t1011 just before the piston reaches
the forward end of its stroke.
tion the air enters through ports & and 6 and

flowing around the reduced portion of the
‘valve passes back through the ports 12 to the

rear of the plunger and forces the piston or

plunger forward. When the piston reaches

In Fig. 11 bhOW the merbla-valve in its nor-

In this posi-

point this mertmf |

The ring pro;]ectlon 1618
‘provided with one or more a,xmlly extending
holes, as shown 1n Fig. 2, and formiug a by-

the forward end of its stroke, the inertia of -

the valve carries it forward into the relative
‘postition shown in Fig, 2.
ward the live air which has passed-in front
‘of itsring portion 16 during the forward str oke
“of the piston will pass slowly back throughthe -
‘small hole or holes in this ring- portlon and

thus ecushion the forward stroke of the valve

by throttling the escape of the imprisoned air.
“When the valve is thus shifted, its rear en-
larged end portion is moved to a position in
front of the ports 12 and connectlon between
2 18 cut off,
pla,ce'

the supply-port 6 and these ports 12
and consequently the exhaust ta,kes
through the central channel 11 and the pis-

-As it moves for-

30

ton exhaust- -ports 10 until these ports 10 pass

‘back beyond the enlarged cylinder-port 9.

The remaining air forms a cushion for the

this rear stroke as the inertia-valve is driven
back to its former position its ring portion
moves back and the air flows slowly forward
through the by-pass to the forward side of

90
back stroke of the piston, and at the end of

o5

the pI‘OJ@CthH 16 thus again cushlonmo' the .

valve.

Instead of arranmntr the merma-valve 80

Ithat the aIP-GUShIOIl w1ll be formed by the ini-

tial fluid- -pressure I may so arrange it that
the cushion is formed by air under atmos-

pheric pressure.

I00

- Thus in Fig. 3 I show the

valve-bushing 13° ag pr0v1ded with the front
extension 17, “which fits around the inertia- -




10

through the piston-wall, as shown at 18 in |

2

valve 15* the annular abutment portion 106
being in front of this extension. "The other
parts of the device are similar to those of the
form of Figs. 1 and 2, and in this form move-
ment of the valve in either direction is op-
posed by theimprisoned air between the valve
andtheendofthe bushingorbetween thevalve
and the abutment within the piston,and duar-
ing the movements of the valve this air will
slowly pass through the small by-pass hole or
holes in the valve from one side.to the other,
and thus cushion the valve and prevent its
hammering. Again, the hole through the
valve-ring may be done away with and a
by-pass provided around it and extending

Fig. 4. In this form 16° is the projection on

. the valve, and 13° the valve-bushing.
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In Fig. 7 I show the invention as applied
to the form of motor shown in my United
States Patent No. 638,490, dated December
5, 1899.
the piston, and 16° the enlarged portion of
the valve, moving in an inclosed pocket be-
tween the front end of the valve-bushing 16°
and the front end of the enlarged bore of the
piston. In this case the by-pass is shown as
extending through the enlargement 16°.

In the form of Fig. 8 I show the invention
as applied to the compound motor shown in
Fig. 1 of my United States Patent No. 638,439,
dated December 5, 1899. In this case 5¢1s
the inlet-port, 8¢ the piston, having two por-

tions of different diameters, and 9¢ the ex-

haust-port, communicating with an annular
space around the piston in the smaller diam-
eter of the cylinder. In this form a passage
19 is formed lengthwise through the piston,
having ports 20 communicating with the an-
nular port 21 around the larger diameter of
the piston. The ports 22 at the front end of
the piston communicate with the annular
port around this portion arranged to be In
communication with them at all pointsof the
stroke. Ports 23 also lead from the longitu-
dinal passage to the outer surface of the pis-
ton at or near the juncture between its two
diameters. Thelongitudinal passage contains
the inertia-valve, the annular port 21 of which
is in communication with the ports 20 and 23
when the valve is at the outer end of the pas-
sage, as shown in the figure. A port 24leads
from the interior to the exterior of the valve
and is arranged to register with the port 23
when the valve is at the inner end of the pas-
sage. 'The valve has also a cut-away portion
forming an annular space 25, arranged so that
it does not register with any two of the ports

92, 23, and 24 at any position of the valve.

6o

In this space are placed coiled springs 26, the
adjacent ends of which bear against a ring
27, fixed to and projecting inwardly from the
piston. These springs are so related as to

relative strength that they normally hold the
valve in the position shown in the figure, but
are sufficiently flexible to allow the valve to
be moved by inertia to the other end of its

| stroke.

In this form 5°is the inlet-port, 8¢

695,664

In this form the projection 16¢ on the
valve fits within an annular pocket between

| the inner end of the valve-bushing 13% and a

shoulder formed within the enlarged portion
of the piston, the projection having a small

 perforation, as in the forms of Iigs. 1, 2, 3, and
5. Between the cylinder-head and the piston

is a spring 28, which is arranged to return the
piston automatically at the outer end of the

| stroke to put the parts in position for start-

ing when the eylirrder 1s disconnected from
the power-supply. In this form the projec-
tion on the valve acts in the same manner as
in the previous forms and cushions the im-
pact of the valve at both ends of its stroke.

The advantages of my invention result from
the use of the fluid cushioning device for the
inertia-valve, since the difficulties heretofore
incident to the use of such valves are there-
by done away with and the life of the valve
correspondingly lengthened. |

It will be understood that many other forms
of the fluid-cushion for the inertia-valve may
be readily devised and that the form and ar-
rangement of the inertia-valve and the other
parts of the motor may be varied widely with-
out departing from my invention. "

I claim— |

1. A motor having a piston with differen-
tial areas, a valve carried by the piston,and
arranged to be moved longitudinally of the
piston by inertia when the motion of the pis-
ton is checked, a port affording communica-
tion between the spaces at the smaller and
larger piston areas, said port being controlled
by the inertia-valve, the cylinder having &
separate exhaust-port also controlled by sald
valve, and a fluid cushion device arranged to
cushion the valve at one end of its stroke;
substantially as described. |

2. A motor having a piston with differen-
tial areas, a valve carried by the piston, and
arranged to be moved longitudinally of the
piston by inertia when the motion of the pis-
ton is checked, a port affording communica-
tion between the spaces at the smaller and
larger piston areas, said port being controlled
by the inertia-valve, the cylinder having a
separate exhaust-port also controlled by said
valve, said inertia-valve having a by-pass
port arranged to cushion the valve at the end
of its stroke:; substantially as described.

3. A motor having a piston with differen-
tial areas, a valve carried by the piston, and
arranged to be moved longitudinally of the
piston by inertia when the motion of the pis-
ton is checked, a port affording communica-
tion between the spaces at the smaller and
larger piston areas, said port being controlled
by the inertia-valve, the cylinder having a
separate exhaust - port controlled by said
valve, the inertia-valve having a projection
arranged to reciprocate between two fixed
surfaces, and a by-pass connecting the oppo-
site sides of the projection and permitting the
passage of airor other fluid; substantially as
deseribed.
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4., A niotor _having,a.ﬂ: piston with differen-

tial areas, a valve carried by the- piston and
~arranged to be moved longitudinally of the
piston by inertia-when the motion of the pis-.
ton is checked, a port affording communica-
tion between the spaces at.the smaller and-
larger piston areas, said port being controlled

by the inertia-valve, the cylinder having a

separate exhaust-port-also controlled by said
valve, said valve having an annular projec-

]

|

tion m_ovlaﬁble within the bore of ,;ﬁhe--PiStQQ,a_ -

and a by-pass from one side of the projection -

to its other side; substantially-as described.

- In testimony whereof T'have hereunto set:

my hand. - T

. CHESTER B. ALBREE.
Wi'tnesses:" IR N R T Y

- C. P, BYRNES, -
._:I;GEO.__B.'B,I;EMING. o
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