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‘ To mZ? whomny i 7724“(,:/ CONCEPIL:

Be it known that I, Rtcaarp W. FUNI{ a;"E

citizen of the United btates residing at New

York, county of New York, and State. of New.

York, have 'inv'ehted certain new and useful
Improvements in Pneumatic Tools, of whlc,l

- the following is a specification.

o 10

by the supply and exhaust of the operating
or pressure medium are jointly contr olled "
~preferably under the 0011131'01 of the cdri 1ven or

operated element. -

20

- This invention relates to pneumatlc tools:
and it has for its object to provide an im-

proved device of this class which will be posi-
~ tive and rapid in operation, light in weight,
‘relatively simple in 'con':;truction.} and not
likely to get out of repair and which will be
gener allv superior in point of eﬂimeucv

A further particular ob]ect of this inven-
tion consists in the provision of means where-

In the drawmws Figure 1 1s a 10110113L1d1n‘11

 sectional view of a pneumatic tool embadvmﬂ

~my mventlon, -several of the parts being
~shown 1n full.

35

Kig. 2 1s a transverse sec-
tional view taken upon the line X X, Fig. 1,

and looking in the direction of the appemled-
Arrow. PIU' 3 18 _
the line Y Y I‘w 1, and 1001{1110 in the di-
" rection of the &ppended ArTrow.

~of the par ‘ticular featur es of impr ovement.
~ Corresponding parts in all the figures .;.,uum

a similar view taken upon

T}u

detail longitudinal sectional view of seveml

dmoted by the same reference chamctets _
Referring with particularity to the (]lr,lW-
ings, my 1mpr*0vcd pneumatic tool, which in

“the present disclosure consists of a pneuma,tic

hand riveter or hammer, embodies a tubular

~ barrel member 1, a hammer member 2, which

plays longitudinally thereof and within a

bore or chamber 3 therein, a handle member _

1%, air-inlet means 4, air-outlet means 5, air-

~ supply means 6, and contr olling means 7 for

45

said au-supplv means 6.

4 and alr-outlet means 5 are preferably 2880~
ciated with the barrel member 1

- prefer ablv associated with the handle mem-

| barrel member 1 consists of a metalli
of the required diameter and withit
‘1s formed the bore or chamber 3. )
-end of the tube 8 isclosed by a metallic bush-
‘Ing 9, the extreme end of the tube being
7'er1m1)e¢:1 about the bushing
“tool proper, 11, fits within the bushing 9 and

the chamber 3 in p(}Sltmn to be
‘engaged by the hammer member 9.

418 a

‘serewing of the latter.
‘bored mdmlly to receive a plur ality of radial
tubular valve-casings 17, within which are

- The mr-mlut means

1, and the air-
supply means 6 and controlling means 7 are

ber l”‘
vided for the admission, cir cuhtmn and dis-

| charge of the compr essed airin the. Opemtmn
of the tool to cause the reciprocation of the -
“hammer member 2 within the chamber 3 all
~of which will be hereinafter described.

In the preferred form of construction Lhe
ic tube 8
I WhICh:
The outer

, as at 10.

extends into
T‘hQ

handle member 1* is connected with Lhe Inner

end of the tube 8, as at 12, bemn pl:eiel ‘Lbly
forced over the same.

~ The air-inlet means 4 are emboched in a
plug 13, which is screwed into the inner end
| of the tube 8, asat 14, and the annular periph-
-ery of said plug; at the rear end of the same,
s slightly coned, as at 15, to
Tface of similar for ‘mation in the handle mem~
When the plug 13 is screwed firmly

1nto phcc., it locks the handle member firmly
‘in connection with the barrel member, and
supplemental locking means 16 are promdud
‘which lock the handle member firmly in con-

1t Wlthln a Sur-

ber 1%,

| Thej_'

Su mble ports and passages are pro-

50
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nection with the plug 13 and prevent un-

Theplug 13isplurally
30 -

mounted, 1ebpectwely, ‘a plurality of ball-

valves 18.
ter toform valve-seats 19. Said valve-casings

outwardly-flaring air-chamber 20, formed in
the plug 13, and communicate, mspectwelv, at

their outer ends with a 1)1111 :LIItV of inlet-ports
21, formed r adially in the inner end of the tube
.[;md also communicating with an annular
_chzmnel 22, formed in the handle member 1%
“The air supplv means 6 embodies an airs
'p%sa,ﬂe 238, formed within the handle member

The inner ends of said valve-cas-
ings 17 are slightly reduced in. inner diame-
17 communicate at their inner ends with an

90
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1" and communicating with the annular chan-

nel 22. - By this formation and arrangement
of parts air will always be supplied to the
valve-casings 17 when the plug is screwed 1nto
position to bring the same into communica-
tion with the inlet- -ports 21. '-

The hammer member 2 1s preferably of cy-

lindrical formation, fitting the formation of

the chamber 2, and embodies a body portion
24 and an enlarged head portion 25. The

outer end portion 3* of the chamber 3 1s

formed to exactly fit the body portion 24 of
the hammer member, and the inner end por-
tion of the chamber 3°is formed to exactly fit
the enlarged head portion 25 of the hammer
member. An annular shoulder 26 1is thus

formed in the chamber 3 at the line of connec-

tion of the portions 3" and 3" of the cham-
ber 3.

The air-outlet means 5 embody an outlet-
valve 27, loosely connected with the hammer
member 2., and an outlet-valve seat 28, formed
centrally in the plug 13 and communicating
with the air-chamber 20 and with an exhaust-
port 29, which in turn communicates with a
plurality of radial exhaust-passages 30,formed
in the plug 13 and communicating at their
outer ends with an annular channel 31, which
at all times communicates with an outlet-port
32,formed in the handle member 1*at thelower
side of the same. By this tormation of parts
the exhaust-port 29 1s always in communica-
tion with the outlet-port 32 when the plug 13is
screwed homeinthe barrel member. The out-
let-valve 27 is carried upon a valve-stem 33,

- which 1s slidably mounted within a longitudi-

nal chamber 34, formed in the hammer member
9. The inner end of the valve-stem 33 1s en-
larged, as at 35, to exactly f
SIONS 01: the chamber 34.and the outer end ot the
valve-stem 33 1s similarly enlarged, as at 36.
A coil-spring 37 is Interposed between the en-

larged outer end of the valve-stem 33 and the

outer end of the chamber 34. Two rollers 38
are mounted 3 in suitable bearings formed by

slightly recessing the walls of the chamber 34

at opposite points adjacent to the inner end of
said chamber 34, the peripheries of said roll-
ers extending into the chamber 34, and the
valve-stem 33 plays between said IOHBI‘S 38 In
its movement. The sliding movement of the
valve-stem 33 1s limited by the contact of the
enlarged end portions 35 and 36 of the valve-
stem 33 with the rollers 38. The valve-seat

28 and the valve-casings 17 are so relatively
arranged and proportioned and the outlet-

valve 271sso proportioned that when said valve

927 is seated the outer end portion or larger

6o

end of the same, said outlet-valve 27 being of
truncated conical formation, will be eno“w‘ed
with said ball-valves 18 Sllﬁ’hﬂY Inwar le of

‘a plane passing through the centers of the

same and in such manner as to unseat said
ball-valves. The pressure of the air upon the

it the inner dimen-

760,329

valve 27 1n seated position until the latter is
positively unseated in the manner hereinafter

described.

A return alr-supply channel 89 is iormed '

in the outer surface of the inner end of the
tube 8 within the portion of the handle mem-
ber 1* which encircles the barrel member, and
said channel 89 communicates at its inner end

hall-valves will operate to hold the outlet- 65

70

with the annular channel 22 in the handle

- member and extends longitudinally through

75

the wall of the tube 8 to a point slightly in-

wardly of the shoulder 26 in the chamber 3,
at which point, asat 40, 1t communicates with
the inner end portion 3 of the chamber 3

A supplemental exhaust-port 41 is formed
in the barrel member 1, whereby the chamber
3 communicates at its outer end with the outer
air, and the hammer member 2 is slightly cut
away ab the outer end of the body member 24,
as at 42, to permit of communication of the
inner end portion 3" of the chamber 3 with

“the outer end portion 3" of said chamber when

said hammer member is in extreme mward pO-

sition, as illustrated in Fig. 1.

The supplemental 10(:L1no' means 16 May

consist of a spring-catch 43, carried by the

30

Q0

handle member 1* and embodying a pointed

head 44, arranged within an opening 45 in the

handle member 1* in position for engagement

with a series of serrations 46, formed upon the
periphery of the plug 13.

95

The handle member 1* in the preferred form

of construction is of curved formation, as
illustrated in Fig. 1, embodying an annular
inner end portion A7 and an enlarged outer end
portion or grip 48. At the extreme end of the

orip 48 1s formed a threaded compressed-air
connection 49, which communicates with an

inner air-chamber 50, which in turn commu-
nicates with the alr-passage 23 by means ot a
valve-seat 51, which is embodied in the con-
trolling means7. Thelatter further embodies
a conical controlling-valye 52, which fits the
valve-seat 51, the latter being also of con-
ical formation, and said controlling-valve 52
1Is mounted upon a sliding valve-stem 53,
housed within
vided at its upper end with a rack 54, with
which is engaged a pivoted toothed head 55,
operated by a thumb-lever 56 to reciprocate

the valve-stem 53 and unseat the controlling--
The controlling-valve 52 1s nor-.

valve 52. _
mally seated by the air-pressure in the air-
chamber 50. The racked end of the valve-

stem 53 and the toothed head 55 are all housed
ithin a suitable chamber 57, formed in the

W1
handle member 1*.. The valve-stem 53 1s re-
duced in diameter adjacent the valve 52, as at

58, to permit the admission of air when the

Valve 1s unseated.
The operation and advantaﬂes of my i1m-
provements 1n pneumatic tools “will be readily

understood.

Compressed alr or any other

100
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I'10

the handle member 1* and pro-
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‘suitable actuating or pressure medium is con-

tinuously admltted through the connection at

49 into the chamber. 50, &nd the controlling-
.mlve 52 is normally seated cutting off the
airtrom the working parts of the tool.

ﬂlﬂ’-thum':}-lever'56 1s.depressed by the oper-

ator, who grasps the handle member 1* firmly,

the valve 52 is unseated, and the air passes

through the passage 23 and into the annular
channel 22, whence 1t passes to the valve-cas- |
Ings 17 throuoh the inlet-ports 21.
valves 18 are normal]yseated by the pressure
of the air in the valve-casings.17; but when

The ball-

the par ts are in the posﬂamn &hown in Fig. 1,
which 1s the position immediately previous to
the outward actuation of the hammer member

2, the outlet-valve 29 being seated maintains

the bcﬂl-—valves 18 away from their seats 19,

 and the air passes into the air-chamber 20 in

20

25

30

40

the plug 13 and forces the hammer member 2

outwardly into engagement with the tool
~ proper, 11.

Ata predetermmed phase of this
outward movement of the hammer member

the enlarged outer end portion 39 of the valve- |
stem 33 is engaged with the rollers 88, which

pr oject into the chamber 34, and the valve

27 is positively unseated. Previous to such

unseating the pressure of the air upon the
ball-valve s 18 retains said valve 27 in seated

position, the outer or larger. end of said
valve 27 lying in a plane Sl]ﬂhtIV inwardly

of a plane passing through the centers of said

ball-valves, as above described. As soon as the
outlet-valve 97 is unseated the same passes
into the chamber 20, opening up the exhaust-
port 29 and allowmw the ball-valves 18 to seat
~and cut off the air-supply for the outward |
The air |

actuauon of the hammer member.
in the inner end portion 3" of the chamber 3

and in the chamber 20 is thus exhausted
~through the outlet-port 32, this exhaustion
continuing during the inward movement of
the hammer member 2 under actuation of the

- air supplied by the return air-supply through

55

-~ 1ng around the shoulder 26 at 42 and out-
wardly through the supplemental exhaust-|

60 ]

65

the channel 39.
admitted to the inner end portion 3° of the

chamber 3 through the return air-supply chan-

nel 39, the surf‘Lce areas ot the shoulder 26 in
the chambe1 3 and of the inner surface of the
enlarged head 25 of the hammer member 2,
between which parts the air thus supplied is

received, are relatively so small that the out- |

ward actuation of the hammer proper is not
interfered with. The air in this spaceis, how-
ever, Intermittently exhausted when the parts
are iIn the position shown in Fig. 1 by pass-

port 41. The impact of seating the valve 27
1staken up by the coil-spring 37 in the chamber

34. The outwardly-flaring formation of the

chamber 20 provides for the housing of the
valve 27 when the same is unseated Wlthout'

obstructing the exhaust.

It will be noted that the mltlet—mlve con-

When

the air-outlet means 5
‘ism wherein the same are embodied may be -
employed in connection with the use ot power -
| or pressure mediums other than air, such as
‘steam or gases, and may control the .fwtuauon'

Although air is contmuously '

trols the inlet-valves and is in turn actuated
and controlled by the hammer member, which -

several parts.

Bottom of thc tool enables the draft oceasioned

-operative association of parts causesa perfect =
“and harmonious sequence of oper atmnb of the- .

| 70
The arrang ement of the out]{nt port 39 at Lhe

thereby to be utilized in blowing aw.:w clups

~and dust from the work.

The entire tool is 1elatlvoly bll’Ill)lG in con-
struction and of exceeding rapidity In opers

tion and is not liable to ﬂet {)111301" order 1,111(‘101“ |

contmual usage.

It 1 1s mamfest that the air —-mlet means e’L and
5 and the valve

of and be associated with -driven or operated

‘elements other than the hammer member 2,

mechan-

8o

the essential features of the present invention

such as 4, and outlet means, such as 5, for a
power or pressure medium. |

I do not desire to be understood as 111111131110'-

“consisting in the provision of a valve mechan-
1Ism embodying jointly-controlled inlet means,

90

myself to the particular construction and rela- -
tive arrangement of parts as described and

shown, but reserve the right to vary the same

95

in adapting my improvements to varying con-

“ditions of usage without departing from the

spirit of my-invention or the term% ot the iol-' N

lowing claims.

Having thus described my invention, I clalm
and desire to secure by Letters Patent—

100

1. In an improved device of the class de—'_'_'_.

scribed, a barrel member, a hammer member

shdmble therein, anair-inlet in the barrel mem-+

ber, an inlet-valve for the air-inlet, an air-

2. In an improved device of the class de-
scribed, a barrel member, a hammer member

1'05 |

| 011131@13 in the barrel member, and an outlet-
‘valve for the air-outlet actuated by the ham-
‘mer member and controlling said inlet-valve.

110

slidable therein, an air-inlet in the barrel mem-
ber, an Inlet-valve for said air-inlet, an air- -

outlet in the barrel member, and an outlet-
valve for the air-outlet loosely connected with
‘the hammer member and controllmg said in-

let-valve.
3. In an improved device of the class de-—

scribed, a barrel member, a hammer member
slidable therein, anair-inlet in the barrel mem- -
‘ber, an inlet-valve for the air-inlet normally
seated by the pressure of the air, an air-out-
let in the barrel member, and an outlet-valve -

115

120

for the air-outlet actuated by the hammer mem-

ber and controlling said inlet-valve.

4, In an unploved device of the class de-—

12

el

scribed, a barrel member, a hammer member
slidable therein, an air-inlet in the barrel mem- -
ber inward of the hammer member, an inlet-

valve for said air-inlet, an air-outlet inward

of the hammer member, an outlet-valve for

130
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20

said “alr - outlet controlled by said hammer

member and controlling said inlet-valve, and -

an air-supply in said barrel member outward
of a portion of said hammer member.

- 5. An improved device of the class de-
scribed, comprising a barrel member, a ham-
mer member slidable therein, air-inlet means

arranged at the inner end of said barrel mem-

ber, and air-outlet means arranged at the in-
ner end of sald barrel member; said air-inlet
means embodying a plurality of ball-valves, a
plurality of valve-casings for said ball-valves
arranged radially of said barrel member and
provided each at its inner end with a seat, and
means for supplying air to said valve-casings;
and sald alr-outlet means embodying an ex-
haust-port, and a conical valve for said ex-
haust-port provided with a stem loosely con-
nected with said hammer member and ar-
ranged to maintain said ball-valves in unseat-
ed position when said conical valve isin seated
positlon.

760,329

6. In an improved device of the class de-
scribed, a barrel member, a hammer member
slidable therein, pressure-inlet means in the

barrel member, and pressure-outlet means in
‘the barrel member; said pressure-inlet means

embodying a ball-valve, a valve-casing for said
ball-valvearranged radially of the barrel mem-

ber and provided at its inner end with a seat,
and means for supplying pressure to said

valve-casing; and said pressure-outlet means
embodying an exhaust - port, and a conical
valve forsaid exhaust-port connected with said
hammer member and arranged to maintain
said ball-valve in unseated position when said
conical valve is in seated position.

In testimony whereof I havesigned my name

1n the presence of the subscribing witnesses.

RICHARD W. FUNK.

Witnesses: |
CaArLY WoLF. |
RaymonDp 1. BLAKESLEE.
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