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UNITED STATES PATENT OFFICE,

. CHARLES A. FAESSLER, OF BUFFALO, NEW YORK.
.+ RECIPROCATING TOOL OR ENGINE.

'Speciﬁaéation of Letters Patent.

Patented March 6, 1908, -

it may concern:

5 citizen of the United States, and a resident

of Buffalo, in the county of Erie and State of |

New York, have invented new and useful Tm-
rocating Tools or En-
following is a specifica-

- This invention relates to reciprocating en-

gines, and more particularly to pneumatic

- tools or hammers which are used for riveting,

- calking; ¢

. ton which strikes t
s

20

‘mininugn nunmber of

hlp}I)ing, and other purposes and in-
volve a rapidly-reci rocating hammer or pis-
e riveting or other tool.

- One object of the invention is to produce a
machine «af this character composed of the
parts, which are all of

-strong and simple construction.

Another oh |
form the parts that the

- rapidly admitted and.exhausted fo and from

.. the cylinder, thereby permitting the piston

| 25

30

- tomatic valvein another
| 'fragmentary longituding,

40

.45

~of great force. .

. tional elevation

35 1
- 2isa longituqul

~verse'section in line 11 11, Fip. 1

to reciprocate very rapidly and deliver blows

Another object of the ini‘e'ntion 1s to pro-

- Vide a simple and efficient device for securely
loose in the.

holding the body from working

head under the influence of the

the machine when in operation. |
~Other objects of the Invention will appear

from the fo lowing description. -
In the accom anying rawings,

of two sheets, FI;

vibrations of

consisting

bodying the invention inlne 11, Fig.2. F ig.
in line 2 2, Fig. 1, showing the p
osition. Fig.3isa
% | sectional elevation
thereof in line 3 3, Fig. 13.  Fig. 4 is an ele-

10, respectively, Fig; 1.

 Like letters of reference

- 1n the several figures.

The body of the engine consists of a barrel

s preferably of an external

Application filed November 21, 1903, Serial No. 182,049,

portion of which is
Ing and fits snugly

motive fluid will be | {

gure 1 is a longitudinal sec.

1ston and au-

L | portion of the cylinder.
refer to like parts

‘bears against the outer inclined face e
locking-block. The small end of the wedge-
block 1s provided with g projecting screw-

| d°, which bears

_ N referably ta,pers slighﬂy from its uppéf to
1 that I, CHARLES A FAESSLER, {

its lowerend
dera’. The

, terminatingin an annular shoyl.

an internal screw-thread az.

- Brepresents the engine-cylinder, the lower
slightly conical or taper-
in the conical bore of the
barrel, with its lower end r_esting‘_upoj;;-. the
shoulder ¢’ of the barrel. The ' '

provided near its

cylinder is-
upper end with a threaded

55

'.- 60-

portion which screws into the internal thread

a? of the barrel and above said threadéﬂ,-por-_
tion is provided with g part o°, fashionéd to
recerve a wrench or other tool to turn the cyl-

or for-any oth

B’ represents the piston or hammer, which
‘reciprocatediin the cylinder,
mng-tool or other

and C the rivet-
tool or device, the shank of

inder. By serewing the cylinder firmly down |

d 75

8o

Which fits loosely in the lower cylindrical_por— o

| tion of the bore of the barrel.

D represents a hollow head or hood which
1s provided with g cylindrics] cavity d, the
lower end of which ‘is screw-threaded and

screwed on the threaded upper end of the cyl-

{inderB. Thishead js provided with the han-
1n one hand of
| theoperatorin using the machine.
1s locked on the cylinder and
‘working loose or unscrewing in the operation

dle or grip d’, which is grasped

The head

prevented from

of the machine by the following means: az
Figs. 1 and 4, represents. a locking - block
which is movably confined in 5 socket in the

head which opens into the cylindrical cavitizf

thereof. The Inner
1s concaved and
teeth adapted to interlock

face of the locking-block

with the threaded
@* 1s a wedge block

OcC

95

provided with threads or .

or key which isarranged tomove transversely . -

in a hole ‘d* in

relative to the locking-block
aving an inclined face which

the head and h

threaded stem @®, on which is screwed, a nut

of the

105

agamst a flat -face on the




2.

head; After the head or hood has been

~ tively from turning in the head.

1O

20

 the upper end o

3¢. |
" of cylindrical form,

35

40

down on the cylinder, the nut

screwed tightly
the threaded stem of the

d¢ is turned on

‘wedge-block to draw the latter into its hole

in the head and force the locking-block 1n-
wardly against the threaded portion of the
cylinder, thereby holding the latter posi-

" T and E represent, respectively, the auto-
atic valve which controls the operation of
the piston and the casing for said valve. The
valve-casing E is of cylindrical form and 1s
of smaller diameter than that of the cavity in
the head in which the casing 1s located, thus
leaving an annular space around the valve-
casing. The lower end of the body of the
valve-casing is reduced and seated In a de-
pression in the upper end of the ¢ linder and
is held from turning-on the cylinder by & pin
¢ or other device. The upper end of the
valve-casing is closed by a removable cap ¢,
which is provided with a cyln drical portion
which extends down into a ¢
in the upper end of the va ve-casing body-
The cap is held from turning relative to the
casing-body by suitable means. (Notshown.)
The valvé-casin% is clamped tightly between

the cylinder and the end of
the cavity in the head. -
" The automatic valve F, which is solid and
is arranged in the valve-
longitudinally or

chamber and reciprocates
piston B’. The

in line with the hammer or

valve has a reduced upper end having & slid-

‘e fit in a central cavity in the cap of the

" valve-casing and which forms the upper end

of the valve-chamber, and its lower end re-
ciprocates in the lower end of the valve-
chamber, which corresponds m size to the
lower end of the valve. The valve has a re-

duced waist forming an annular space around

the same In’ the valve-chamber and 1s pro-
vided above said waist with an gnnular en-
Jarcement 7, which works in the correspond-

ingly enlarged intermediate portion of the

valve-chamber. - .. .
¢’ represent two transverse passages in
the head, the former of which 1s connected in

- any suitable manner with the flexible supply

50

55
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“serewed 1nto a

pipe or hose(not shown) for the motive fluid,
while the latter leads to the cavity in the
head which contains the automatic valve-
casing. The passages g-¢/ are ada
placed in communication by a han -operated
throttle-valve H. The latter is preferably of

cylindrical form and is arranged to move lon~

gitudinally in a chamber formed in the head
and in a ecylindrical bushing h, which is
wed 1 hole in the head. The throt-
tle-valve 1s pressed upwardly by a spring A/,
which surrounds the inner end of the throt-
tle between the end of the bushing and a

_ shoulder on the throttle—va,lve. " The latter is

lindrical cavity

: ) 3
| sages B,

ted to be |

814,597

| provided at its outér end with a head or but-

which is located in a convenient POSl-

ton A2
tion to be pressed inwardly by
the hand grasping the handle.
Valvel is reduced 1n diameter a
supply-passag
| its Epring, so that 1ts body covers and closes
the end of one of the supply-passages, there-
by preventing the admission of the ‘motive
ﬂuig to the engine. When the throttle-valve

djacent to the

the thumb of
The throttle- -

es ¢ ¢’ and 18 normally held by

70

is depressed or pushed inwardly, its reduced

portion is brought

| the passagesgg.
The top of the casing
valve is recessed centrally at

opposite to and connects
of the automatic

the valve-casing and head which communi-
cates with the supply-passage ¢, and the
top of the casing 1s provided with two longi-
tudinal holes 7, which connect said distrib-
uting - chamber with ‘correspondingly - ar-
ranged longitudinal fluid-passages I, Figs. 2,
7,10, in the valve-casing leading to the lower
end of the valve-chamber. The valve cas-
ing and cap are provided with a plurality
(preferably four) of similarly-arranged pas-
Figs. 6 and 7, which also connect the

recessof the cap with the bottom of the valve-

chamber. The two passages I’ also commumi-

l, Figs. 1, 3, and
6, forming a distributing-chamber between

75
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96

cate near their upper ends by lateral passages

-1, Figs. 2 and 7, in the casing and 1ts cap
with the upper reduced portion of the valve-
l.- chamber which is formed in the cap. The
valve-casing is also provided with longitudi-
| nal fluid-passages M M, Figs. 1,7, 10.
| passage M connects at its upper end with
the upper contracted portion of the valve-
| chamber by a lateral passage m in the cap
and with the enlarged intermediate portlon
of the valve-chamber by a port m’, which 1S
controlled by the annular enlargement 1’ of
the valve.
upper end, respectively, by ports m’ m? in the
valve-casing cap with the extreme upper end
of the valve-chamber and the enlarged por-
tion of the valve-chamber above the valve
enlargement f”. The lower ends of the pas-
sages M M’ register with the upper ends
of longitudinal passages N N’, respectively,
leading to the engine-cylinder. The upper
portions of these passages

enlarged upper en
greater part of their length is formed by
grooves or channels in the external face of
the cylinder. (See Figs. 1 and 4.) The lower
end of the passage N connects by a portn
| with the lower end of the cylinder, and the
lower end of the other passage N’ connects
| by two ports n’ n* with the intermediate por-
tion of the cylinder. The valve-casing 1s also
provided with a plurality of passages O, Figs.
3 and 10, connecting at their upper ends with

| the lower portion of the valve- chamber

The

The passage M’ connects at its

95

100

105

LI1IO

pass through the
of the cylinder, while the

115
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125



- through an annular groove
‘at their lower ends with corresponding longi-

814,59%

P and registering

~ tudinal passages 2’ in the upper portion of
- the cylinder and communicating with the in-

IO

terior thereof below ijts.
groove 2% (See Fig. 3.)

Q, Figs. 3 and 9, represents exhaust-ports
extending radially through the valve-casing
and connecting the contracted lower portion
of the valve-chamiber with the annular space
between the valve-casing and tool-head, and

top by an annular

- ¢indicates exhaust-portsin the tool-head con-

. 1§

20

%5

- the throttle is

30

- 40

~ berabove the val
35

necting the annular space between the same
and the valve-casing with the atmosphere.

The cylinder is provided externally with
rooves R, Figs. 2, 4 and 11, forming ex-
aust-passages which connect at their upper

ends with the interior of the cylinder below

the port n* and at their lower ends with ex-
hal,ust—ports 7;extending through the tool-bar-

rel. *

The operation of the engie is as follows:
It being assumed that the
are 1n their lower
Fig. 2, when the riveting -tool or other tool
1S pressed against the work: the piston is lift-
ed so that its lower end is opposite to the port
7 at the bottom of the cylinder, and when
opened the motive fluid enters
through the supply-passages ¢ ¢’ in the tool.
head, passing to the recess or cavityin the top
of the cap of the
contracted upper portion of the valve-cham-
ve through the passages [? [4
and thence through the longitudinal passages
Mand N in the valve-casing and cylinder and
port 7 into the lower end of the o Iinder be-
neath the piston. The piston is tﬁ

the motive fluid above the piston being forced
out through the passages p” and O, Fig. 3, in

‘the upper portion of the cyhinder and valve-

casing into the annular groove (O, thence en-

tering the annular Space around the con-

~ tracted waist of the valve and _escaping

45

- Ing, and into the atmosphere through the ex-.

through the exhaust-ports Q in the valve-cas-
Ing, annular space surrounding the valve-cas-

haust-ports ¢ in the head of the tool. "The

- motive fluid also enters the enlarged portion

50
- largement f

the annular en-
of the valve through the ports
m”m* In the cap of the valve-casing, the pres-

of the valve-chamber above

~ sure on the upper end of the valve and its an-

55
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nular enlargement predominating over the

%ﬁr.@SS_ui‘e’ on the lower end of the valve and

holding the latter down. When the piston

In 1ts upward movement uncovers the ex-
haust-ports R, the pressure beneath the pis-

ton is relieved, and when ‘the piston in its

contimued ‘upward movement uncovers the

of the passage N ', Fig. 1, the pressure
-on the dnnular

into the cylinder and out

[ through the exhaust-ports R. The
1n the bottom of the

portion of

piston‘ and valve _
osition, as indicated: in:
p ;

-m* m3 in

valve-casing and into the

us raised,

o enlargement of the valve is.
~relieved, as the air can escape down through
- .the passage N’

valve-chamber beneath

pressure 6s .

the valve, to which the motive fluid is admit- -

ted through the _
the valve.  The motive fluid, which then has

| free access to the lower contracted portion of

the valve-chamber throughsaid
as Just explained, passes throug
groove p, Kig. 3, and down through the pas-
sages O and p’ into the upper portion of the
cylinder above tlie Piston, which is thys
forced downwardly to deliver jis impact on
the riveting or other too]. During the first
portion of the downward move ment of the pis-
ton the motive fluid beneath the same eg-
capes ireely to the atmosphere through the
exhaust passages and ports R and », and g
the fluid also escapes through the
port n, passages N and M, and port m’ into
the enlarged portion of the valve-chamber
around the contracted waist of the valve,
passing out through the exhaust-passages
ports ¢ in the valve-casing and head o

assages [? [3,

passages (* and [, then lifts

the annular

75

30

the tool. When the piston in its downward

with the passage N ’, the

_ motive fluid passes
up through

saxd port, passage M’, and ports
the cap of the valve-casing into the
upper end and enlarged portion of the valve-
c}];)amber above the annular enlargement of
the valve to again lower the valve. The mo-
tive fluid then agaln passes down through the

to the cylinder above the piston, the latter

' b

1s moved downwar

speed. The operation of tha engine is there-
fore very rapid and efficient. As the inet.
ports to the upper end of the cylindeér com-
municate with the latter some little distance

below the top of t_he-plston-chamber, an air-

inder, which relieves the shock or jar on the

hand of the operator in the use of the tool.

he port »/, connecting:.

90
95

I00

dly with great force and

105

110

The terms ““‘upper”’ and “lower,”” “top”

and ‘‘bottom,” &c.; have been used in this
specification to stmplify the description. It
will, however, be understood that the tool is
portable and used in different positions and
that such terms are merely relative to indij-
cate the opposite ends or portions
- Ielaim as my invention.— -

1. The combination of 2 barrel provided
with a cylinder-cavity, a removable cylinder
located 1n said cavity and having an inter-

locking detachable engagement with said bar-

rel and having a

portion which projects out
of one end of the

barrel and is shaped for the

engagement of a tool for detaching the cyl-

inder fr

of t_he tool,

115

20

125
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20

30

35

o
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60

in the end portions of

3

barrel form ﬂuid—passages, a piston in said
cylinder, a hollow head detachably secured

to the projecting portion of the cylinder, and
a valve inclosed in said hollow head, substan-
tially as set forth.

9 " The combination of a barrel, a cylinder
removably screwed into said barrel and pro-
vided with grooves which with the barrel
form fluid-passages, said cylinder having a

portion which projects out of one end of the

barrel and is provided with screw-threaded |
a part shaped for the engage-

end and with
nent of a tool for turning the cylinder, a
valve-casing seated on the end of sald cyhn-
der, a valve in the valve - casing, a hollow
head surrounding said valve - casing and
screwed on the projecting threaded end of
said cylinder, said valve-casing
place by said hollow head, and a piston in the
cylinder, substantially as set forth.

3. The combination of a cylinder, a piston
in said cylinder, 2 hollow head provided with
a supply-passage for the motive fluid, avalve-
casing located 1n said head at the end of said
cylinder and forming a distributing-chamber
Letween the end of the valve-casing and the
adjacent end of the head, whi ch distributing-
chamber communicates with said supply-
passagein the head, a longitudinally-disposed
valve-chamber in said valve-casing having
an annular enlargement, a solid valve mov-
able longitudinally in said valve- chamber
and having an enlarged portion located in the
enlarcement of said valve- chamber, said
valve - casing having longitudinal passages
connecting said distributing - chamber with

opposite ends of said valve-chamber, addi-

tional longitudinal passages connecting sald
“distributing -
40

chamber with one end of the
valve-chamber, and a plurality of longitudi-
nal passages connecting said last-mentioned
end of the valve-chamber with the adjacent
end of the cylinder, said valve-casing and cyl-

inder having passages controlled by said valve |
for admitting and exhausting motive fluid

to and from opposite ends of the cylinder,
substantially as set forth. ‘

4 The combination of a cylinder, a piston

therein, a head, a valve-casing located in said
head ot one end of said cylinder and provided
with a valve-chamber disposed Jongitudinally
relative to said cylinder and having reduced
opposite end portions and an enlarged inter-
mediate portion, a solid valve movable lon-
gitudinally in said valve-chamber and hav-
ing reduced opposite end portions working
said valve-chamber
and an annular enlargement working in. the
enlarged intermediave portion of said valye-
chamber, fluid-passages in said valve-casing

connécting with the opposite end and inter--

mediate portions of said valve-chamber, pas-
saces connecting the adjacent ends of said

valve-chamber and cylinder, a passage con- |

| necting the far ends

being held 1n

casing

ing-block against said threaded portion, sub-
| . 120

814,597

valve-chamber, a port connecting sald pas-
sage with the enlarged portion of said valve-
chamber, a passage connecting the interme-
diate portion of said cylnder with the far
end of the valve-chamber and with the en-
larged portion of the valve-chamber beyond
the apnular enlargement of said valve, ex-

‘Thaust-passages in said cylinder, and exhaust-

passages leading from said valve-chamber,
substantially as set forth. i -

= The combination of a cylinder, a piston
in said cylinder, a hollow head provided with
a supply-passagefor the motive fluid, a valve-

casing located 1n said hollow head and pro-

vided in one end with a recess forming a dis-
tributing-chamber communicating with said
supply-passage 11
ber disposed longitudinally m sald valve-cas-

ing and having an enlarged intermediate por-
tion, a solid valve having an annular enlarge-

ment movable longitudinally in said valve-

chamber for controlling the admission and
exhaust of the motive fluid to and from said
cylinder, said valve-casing having passages
connecting said distributing-chamber in 1ts
end with the opposite ends of said valve-
chamber, and passages connecting the oppo-
site ends and intermediate portion

termediate portion of said cylinder, and ex-
haust - passages leading {rom said cylinder
and valve-chamber, substantially as set forth.

6. The combination of a cylinder, a piston
in said cylinder, a hollow head provided with
a supply-passagefor the motive fluid, avalve-
ocated 1n said hollow head and pro-
vided in one end with a recess communicating
with said supply-passage, a longitudinally-
disposed valve-chamber in
having different diameters, a solid valve hav-
ing parts of different diameters movable lon-
gitudinally in said valve-chamber and con-

trolling the operation of the engine, and lon-

gitudinal passages in said valve-casing con-
necting said recess in the end of the valve-

of the

alve-chamber with the oppositeends and in-

said valve-casing

of said cylinder and 635

70

75

30

said head, a valve-cham-

90

95

100

105

110

casing with opposite ends of said valve-cham-

ber, substantially as set forth.

< The combination of a hollow head, 2
body having a. screw-threaded engagement
with said hollow head, a locking-block con-
fined in a recess in one of the said parts and
movable toward the threaded portion of said
other part, and a wedge for foreing said lock-

+ L

stantially as set forth. -
3. The combination of a head having a
cavity provided with an internal screw-
thread, a threaded body
cavity, a locking-block confined in a recess
in said head, and a wedge for foreing said
locking - block against said threaded body,
substantially as set forth. | '

9. The combination.of a head having a

serewed into said

115

12'5



814,507 o _ O

cavity provided with ap internal screw- endwise to force said locking-block against 10
thread, a threaded body screwed into said | said threaded body, substantially as set%grth.'
cavity, a lochnﬁblf)ck confined in & recess Witness my hand this 14th day of Novem-

~ insaid 1d having teeth adapted to en- ber, 1903. | " - -

5 gage said threaded body, a w e confined -

- In & recess in said head, and bearing against |
... sa1d locking-block and having a screw-thread Witnesses:

- 8tem, and a nut screwed on sald stem and CHAS. W. PARkER,

» '

bearing against said head to move said wedge JNo. J. BoNNEE:

CHARLES A FAESSLER.
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