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.7 Claims.

The present invention relates to internal com-
bustion engines, and is particularly concerned
with engines of the type covered by my prior ap-
plication, Serial No. 264,843, filed March 26, 1928.

3 The power hammers of the type shown in my
said application are adapted to be used for riv-
eting by structural steel and iron workers, and
for a great many other uses analogous to the use
of compressed air hammers, and one of the im-

10 portant advantages of the power hammer is the
elimination of the auxiliary equipment which
would be required for an air hammer of the same
size. It is also highly desirable that the hammer
have a minimum of hose or wire connections lead-
ing from the hammer, and consequently the ham-
mer is preferably provided with a built-in fuel
tank and carburetor, and with an appropriate
ignition system, such as a small dry battery and
ignition coil for supplying high tension current.

One of the objects of the present invention is
the provision of an improved internal combus-
tion power hammer of the type covered by said
prior application.

Another object is the provision of a power ham-
mer of the class described, having an improved
arrangement of parts, thereby making the ham-
mer more light, unitary, compact and capable
of more economical manufacture and assembly.

Another object is the provision of an improved
power hammer having its fuel supplying devices
so arranged as to insure uniform supply of fuel
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30

to the -hammer, irrespective of the position in

which the hammer is held or used, and/or irre-
spective of the amount of fuel in the tank at any
time.

Another object is the provision of an improved
carburetor and tank arrangement which is ca-
pable of supplying a constant mixture whether
the tank be wholly or partly filled, and whether
the tank be right-side up or inverted.
TAnother object is the provision of an improved
carburetor arrangement adapted to avoid flood-

" ing of the cylinder and adapted to give an indi-
cation of excessive opening of the needle valve
and to dispose of excessive fuel without affect-
ing the operation of the engine, thereby making
the engine practically “foolproof” insofar as flood-
ing the engine is concerned, and effectmg more
uniform carburetion.

Another object is the provision of an 1mproved
tool holder for power hammers of the class de-
scribed, which is capable of positively securing the
tool in the hammer, but which also permits re-
lease of the tool and substitution of another tool
with a minimum expenditure of time and effort.
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- tank from the engine;

(CL. 261—99)

Another object is the provision of an improved
arrangement of conduits and connections for sup-
plying the fuel whereby an effective and liquid-
tight assembly may be constructed at a minimum
cost.

Another object is the provision of an improved
engine having means for varying the cushioning
return cf the piston to regulate the speed of the
engine, to regulate the force of impact, and to
permit more free return of the piston in the start- 65
ing operation.’

Other objects and advantages of the invention
will be apparent from the following description
and from the accompanying drawings, in which
similar characters of reference indicate similar 76
parts throughout the several views.

Referring to the drawings, of which there are
four sheets;

Fig. 1 is a side elevational view of the 1mproved
power hammer; .

Fig. 2 is an end elevational view of the handle
end of the hammer;

Fig. 3 is a sectional view taken on the plane of
the line 3—3 of Fig. 2, showing the internal con-
struction of the engine and its accessories;

Fig. 4 is a longitudinal sectional view through
the tool holder;

Fig. 5 is an elevational view of the tool holder
and tool;

Fig. 6 is a sectional view taken on the plane of
the line 6—6 of Fig. 3, through the cylinder;

Fig. 7 is a sectional view taken on the plane of
the line 7—T7 of Fig. 3, through the one-way valve
and conduit for supplying pressure to the fuel

60

(]
80
85

90
Fig. 8 is a sectional view taken on the plane of .
the line 8—8 of Fig. 3, through the fuel tank,
with the end of the cylinder shown in plan; v

Fig. 9 is a sectional view taken on the plane of
the line 9-—9 of Fig. 3, through the intake valve
and fuel transfer conduit; -

Fig. 10 is a sectional view taken on the plane of
the line 10—10 through the cylinder at the ex-
haust ports; and

Fig. 11 is a fragmentary sectional view similar 100
to Fig. 3, through a modified form of carburetor
arrangement adapted ‘to prevent flooding of the
engine,

Referring to Figs. 1 to 3, the internal combus-
tion power hammer preferably includes a cylin- 108
der 20 consisting of an integral metal member
formed with a longitudinally extending eylin-
drical bore 21 which is open at both ends. The
cylinder 20 is preferably substantially cylindrical
in shape with laterally projecting cylindrical for- 110
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mations 22 and 23 carried by opposite sides of the
cylindér 20 and extending longitudinally of the
cylinder for enclosing fuel conduits 24 and 25.

Tn order to provide for the cooling of the cylin-
der 20, it is preferably provided with circum-
ferentially extending fins 26 .which may ex-
tend from the sides 22 of the fuel conduit for-
mation -to the sides 23 of the other fuel conduit

. formation, and the fins 26 may be covered with a

curved shield 27 provided with a plurality of
apertures 28 located at the ends of the fins and
adapted to register with the cooling air spaces 29
between the fins 26. The air may pass in at any
of the apertures 28 which happen to be disposed
lowermost and out of the apertures 28 which
happen to be uppermost at that time, and the
cooling of the cylinder is thus taken care of by
convection air currents between the fins 26 which
provide an increased radiation area.

Each side of the cylinder is preferably provided

_with similar fins 26 and & similar shield 27, and

the air intake conduits 30 are preferably so lo-
cated as to draw air from beneath the shields 27
so that the air used by the engine may be pre-
heated through contact with the hot cylinder
wall beneath the shield 27. The ribs 26 may be
cut away at 31 to provide a continuous passage
down the side of the cylinder beneath the central

portion of shield 27 for bringing a supply of air

to the air intake ports 30 from all parts of the

_eylinder 20, If desired, in some embodiments, the

shields may be eliminated.

The present tool is preferably provided with
an improved tool holding arrangement illus-
trated in detail in Figs. 4 and 5 and adapted to
hold tools of all kinds, such as rivet sets, chisels,
drills, etc., in such manner that other tools may
be very readily substituted, but the tool is posi-
tively held in the tool head of the cylinder and
the tool is adapted to be projected into the eylin-
der by the reaction of the work on the tool when
8 greater pressure is exerted on the handle by
the operator, thereby causing the piston 32 to
effect & heavier impact on the tool shank.

Referring to Fig. 4, the left end of the cylinder
20 may be termed the tool head 33 and the tool
head is preferably provided with an enlarged
bore 34 forming an annular shoulder 35 at the
end of cylinder 20. The tool head 33 is pref-
erably provided with a guide comprising an an-
nular member or ring 36 which is adapted to be
secured in the counter-bore 34 by a pressed fric-
tional fit against the shoulder 35 and the bore
37 of guide 36 is adapted to slidably receive the
reduced cylindrical portion 38 .of the tool
shank 39.

The tool shank 39 is preferably of sufficient
size adjacent the tool 40 to be slidably received
in the hore 34, and the tool shank 39 is thus
provided with an annular shoulder 41 forming a
spring chamber 42 in the bore 34.

A helical spring 43 is confined in the annular
spring chamber 42 between the shoulder 41 and
the end of guide 36 and the spring 43 resiliently
urges the tool 40 into the position of Fig. 4, but
permits the tool to be forced into the interior of
the cylinder 20, in which case the eylindrical por-
tion 38 of the shank would project into cylinder
20. A packing 43¢, preferably of asbestos-
graphite material, is confined between the end
of spring 43 and guide 36, and the packing is
held in place by a metal ring 43b which provides
a seat for spring 43. 'The spring 43 automati-
cally takes up any wear in the packing.

The operation of the present tool in connection

1,084,985 -

with the engine is substantially the same as that
described in my prior application, in that the
piston 32 is adapted to reciprocate back and

forth without striking the tool shank 38 when

the tool is in the position of Fig. 4, but when

the tool 40 is brought into engagément with the

work, and the shank 38 projects into the bore 21
of cylinder 20, the end of shank 38 is struck by
the anvil formation 44 on piston 32 and the
strength of the blow may be regulated by the
pressure on the handle, since the pressure on
the handle of the tool determines the amount of
projection of the shank into the cylinder bore 21.

The cylinder 20 is preferably provided at its
tool end with an annular groove 45 and with a
spring clip 46 having a pair of arms 47 extend-
ing longitudinally of the cylinder and provided
with inwardly turned ends 48 for engaging the

"annular shoulder 49 on the tool 40. The arms

47 of the spring clip are joined by a cylindrical
band 50 which, however, extends only part of
the way about the cylinder 20, terminating at
the points 51 which are located beyond a di-
ametrical line passing through the cylinder so
that the annulus 50 extends more than half way
about the cylinder 20 and may be sprung apart
to be removed from the cylinder 20. 'The annu-
lus 50 is preferably made thicker than the spring
arms 47 so that the band 50 is adapted to be re-
ceived in the annular groove 45, engaging the
annular shoulder 52 to prevent longitudinal
movement of the spring clip 46.

Tt will thus be observed that the spring clip
46 may be removed by sliding it downward in
Fig. 5, the retaining flanges 48 passing laterally
off the annular shoulder 49 of tool 40, after which
the tool 40 may be slid out of bore 21 and guide
36, and any other type of tool easily substituted.

However, the spring clip is preferably not re-
moved, but is only spread far enough to remove
or insert a tool.

The tool illustrated is a tool used for riveting
or upsetting operations, but any convenient form
of hammer actuated tool may be employed, and
the spring clip 46 provides a positive mode of
securing the tool in place, so that it cannot be
dislodged by the impact of the piston on the
tool shank, nor by the pressure of the gases in
the cylinder caused by operation of the engine.

The piston 32 preferably comprises a substan-
tially cylindrical metal member provided with
an outwardly projecting anvil formation for
engaging the end of the shank 38 and the piston
32 may be provided with piston rings of the usual
or any convenient type and/or oil grooves 53
if desired.

The cylinder 20 is preferably constructed of
cast steel and the piston 32 of tool steel or other
metal having substantial weight and adapted to
serve as & hammer.

The cylinder is preferably provided with a
plurality of exhaust ports 54 located to be exposed
by the piston 32 when the piston 32 has reached
such a position that the expansive gases have
accomplished their work, after which the ex-
ploded gases exhaust through the ports 54 which
are in communication with the exhaust conduits
55 leading through an aperture in one of the
shields 27.

The conduit 24 constitutes a fuel transfer con-
duit for transferring a supply of fuel from the
fuel intake chamber 56 to the combustion cham-
ber 57. Thus the conduit 2¢ may be placed in
communication with the cylinder bore 21 by
boring laterally from the outside through the
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formation 22 1nto the bore 21 making the port 58.

The outer cylinder wall may be threaded at
59 and closed with a screw plug 60, leaving the
conduit 24 in communication with the cylinder
through conduit 58. The opposite end of con-
duit 24 is preferably provided with a counter-
bore 61 which is adapted to receive a valve cage
and valve seat of a one-way valve 62 capable
of permitting the fuel to go into the combustion

chamber 57, but closing to prevent the return-
of fuel through the conduit 24 on the compres-

sion stroke. The valve seat 63 may consist of
an annular metal member 64 formed with an an-
nular seating surface 64 at one end and the valve
seat 63 may be provided with a gasket 65 con-
fined in the lower end of counter-hore 61.

Counter-bore 61 may be provided with an an-
nular enlargement 66 surrounding valves 61 and
seat 64 to reduce the valve resistance and the
valve 62 may be confined in g valve cage 67 com-
prising an annular member 68 having a plurality
of laterally projecting fingers 69 for holding the
seat member 63 in place, and a plurality of
radially extending fingers 70 for supporting the
valve 62. The valve 62 consists of a relatively
light metal disc adapted to be opened by the
intake of fuel gas moving in the direction of
the arrow in conduit 24 and adapted to be closed
by the tendency of the gases to return, or any
increase of pressure in the combustion chamber
517,

The outer end of counter-bore 61 may be
threaded to receive an ordinary spark plug 71,
the outer edge of which preferably engages the
valve cage 67 to secure the parts of the valve in
position in the counter-bore 61 and the annular
groove 66 surrounding valve 62 communicates
with the combustion chamber 57 through an in-
take port 72.

The open end of cylinder bore 21 at the right
of Fig. 3, is preferably closed with a cylinder
head 73 which may be threaded into the cylinder
bore 21 and which is preferably provided with
an annular shoulder 74 for compressing a seal-
ing gasket 75. The cylinder head 73 is pref-
erably provided with a port 76 leading to an en-
larged bore 77, which is adapted to receive the
disc 78. The bore 77 communicates with a
threaded bore 79 adapted to receive a guide plug
80 having a bore 81 for slidably receiving a pin
82 carried by disc 78.

The disc 78 is urged from the position of Fig.
3 by a spring contact 83 which is secured to the
cylinder head 73 by a screw bolt 84. The cylin-
der head also supports a block 85 of electrical in-
sulating and heat resistive material secured to

. the cylinder head by a screw bolt 86 and adapted

to provide an insulated support for an adjustable
screw contact 87. The screw contact 87 is pro-
vided with lock nuts 88 for securing it in any
adjusted position and for providing a connector
for securing the contact screw 87 to the con-
ductor 89 which forms one of the wires of the
primary coil of the ignition system as shown in
my prior application,

The cylinder and ignition switch are shown in
the position which they assume when the piston
has reached the ignition point and consequently
the contacts 83—87 are closed but the contact
spring- 83 normally pushes the pin 82 and disc
78 to the left from the position of Fig. 3, and
the switch 83, 87 is only closed responsive to
the predetermined 1gn1t10n pressure in the com-

" bustion chamber 57.

e

-

The intake conduit 25 is also preferably pro-

3
vided with a one-way valve 90 of substantially the
same- construction as that shown in my prior
application and described ‘with respect to valve
62. The valve seat 91 and cage 92 for the valve
disc 90 may be secured in place in the counter-
bore 93 by a screw plug 94. The conduit 25 com-
municates with the fuel chamber 56 through the
valve 90 by means of the port 95 which may be
bored 4t the same time the port 58 is made for
the opposite side of the cylinder.

The end of the conduit 25 adjacent cylinder
head 73 is preferably threaded to receive the body
96 of a carburetor nozzle 97 which projects into
the conduit 25 past the air intake ports 30. The
nozzle 97 is provided with a relatively fine aper-
ture 98 formed with a needle valve seat 99 at its
inner end and communicating with a counter-
bore 100 forming a guide for a needle valve 101.
The body 96 of the nozzle may also be formed
with an annular shoulder 102 and with an out-
wardly projecting cylindrical wall 103 forming a
spring chamber for receiving. a coil spring 104.

The needle valve 101 is provided with a sub-
stantially cylindrical enlargement 105 slidably
mounted in a screw plug 106 which is threaded

80

95

100

into'the cap 107. The screw plug 106 is adapted

to be secured in place by the lock nut 108 and
adapted toact as a stop for determining the maxi-
mum opening of the needle valve 101. The needle
valve 101 is provided with an annular shoulder
109 against which is secured a diaphragm 110 by
means of a washer 111, and the joint be.ween
the needle valve 101 and the diaphragm 110 is
preferably soldered, or made gas and liquid tight
in some convenient manner.

The spring 104 is confined between the washer
110 and the end of nozzle plug 96 which is pref-
erably provided with an annular lug 112 for main-
taining the spring 104 in place, and the spring 104
is adapted to urge the needle valve 101 into open
position. The external edge of the circular dia~
phragm 110 is clamped between the cap.107 and
the wall 103 of plug 96, and the diaphragm 110
thus provides a movable and liquid-tight support
for the needle valve 101, so that it is unnecessary
to provide the needle valve 101 with any form of
packing, and the needle valve is also adapted to
be more readily moved and easily actuated, so that
the valve is readily responsive to any movement
of the actuating member 113.

The end of the cylinder 20 adjacent cylinder

head 73 is preferably provided with a laterally
projecting attaching flange 114 providing a sup-
port for the fuel tank 115 and handle 116, which
are carried by a base plate 117. The base plate
117 is preferably substantially oval in shape, as
shown in Fig. 8, and provided with a centrally

105

110

115

12

130

located series of apertures 118, 119, 120, adapted -

to provide space for the spark plug 71, cylinder

head 73 and carburetor nozzle 96. The base plate 1

117 may be secured to the cylinder by a plurality
of screw bolts 121 passing through the base plate
and threaded into the body of cylinder 20.

The fuel tank 115 is carried by the base plate 117
which forms the lower wall of fuel tank 115, and
the fuel tank preferably comprises a tank of the
largest size possible conforming to the exterior
outline of the base plate 117, but leaving a recess
122 at the central part of the cylinder end for
receiving the spark plug, cylinder head, and
carburetor. ,

Thus, the gas tank is provided with an interior
wall 123 which is oval in section, as shown in
Fig. 8, with an exterior wall 124 of substantially

" the same shape, but larger in diameter, the space

140
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4 .
between the walls 123 and 124 defining a fuel

chamber 115. The walls 123 and 124 are covered .

at the right end of Fig. 3, with an end plate 125
which closes the major portion of that end of tank
115, but the tank is also provided with a longi-

tudinally projecting handle formation 116 which

preferably communicates with the tank 115, and
provides additional space for receiving fuel. - The
tank is provided with a filling plug 126 which may
be threaded into the base plate 117, and the at-
taching flange 114 may be provided with an aper-
ture 127 for actuating the filling plug 126.

The fuel tank 115 is also preferably in com-
munication with the fuel intake chamber 56 or
fuel conduit 24, i order that the tank may be
provided with a source of fiuid pressure from the
engine to maintain the fuel in the tank under
constant pressure. Thus, a conduit 128 extends
from the port 129 in intake conduit 24, along a
groove 130 in the cylinder wall, and the conduit

128 communicates with a valve plug 131 in the.

tank 115.
The tank 115 may be provided with an annulus

132 which is soldered or welded to the tank as at

133, and which is threaded to receive the valve
plug 131. An annular mefal member 134 having
an annular internal groove 135 is provided with
an aperture 136 for receiving conduit 128, which
may be soldered to annulus 134 and th> valve plug
131 is provided with a bore 137 which communi-
cates with the annular groove 135 through radial
apertures 138.

The bore 137 may be provided with an annular
shoulder 139 against which a gauze or fine metal
screen 140 may be secured by coldering, and the
valve plug 131 is preferably formed with a valve
seat 141 to be engaged by a valve 142." The in-
ner end of valve plug 131 may be threaded to
receive a valve cage 143 having upwardly pro-
jecting fingers 144 for supporting valve 142, but
permitting the flow of fluid or gas between the
fingers 144, and a spring 145 may be tensioned
between the cage and the valve disc 142,

It will thus be observed that the valve 142 will
permit the flow of fluid, such as fuel, vapor or
air, in the direction of the arrow in Fig. 7, into
the tank 115, and pressure generated by the
engine in the fuel intake chamber 56 or conduit
24, will be transmitted to the fuel chamber 115,
As a result, each stroke of the piston causes an
increment of gas or vapor to pass through the
valve 142 into the fuel chamber 115, and when
the engine is operating, the fuel is maintained
undér a constant predetermined pressure, which
assures the proper supply of fuel to the engine.

The gauze 140 is added as a precautionary
measure against ignition by backfiring, although
the valve 62 will ordinarily be closed when the
fuel in the combustion chamber is under com-
pression, thereby preventing any backfire.
~ The internal wall 123 of fuel tank 115, prefer-
ably supports a guide stirrup 146 comprising a
sheet metal member of substantially U-shape,
and having a pair of laterally projecting attach-
ing flanges 147 which are soldered, welded or
otherwise secured to the side of the fuel tank 115.

Another gauze 140¢ is preferably carried by the
inner end of valve cage 141 to protect the valve
from foreign matter in the fuel.

The guide stirrup 146 slidably supports a con-
necting rod 148 having one end laterally bent
to provide an abutment 149 for engaging the end
of needle valve 101.
vided with a slot 151 for receiving .a rivet 152
carried by a U-shaped sheet metal stirrup 153.

The other end 150 is pro--

1,984,086

The stirrup 153 may be secured to the handle
113 by means of a rivet 154 which also secures

a leaf spring 155 to the lever 113, and the con--

necting rod 148 is thus adapted to be slid back
and forth in guide stirrup 146 by means of the
lever 113. -

The grip 116 is preferably provided with an
inwardly projecting lug 156 adapted to be received
between the parallel flanges 157 of the actuafing
lever 113, and the actuating lever 113 is pivotally
mounted on lug 156 by means of a rivet 158.
Actuating level 113 preferably comprises & sheet
metal member of substantially U-shape in cross-
section, having its parallel flanges 157 extend-
ing towards the clip 116 so as to provide a rela-
tively smooth gripping surface 159 on the oppo-
site side for engagement with the fingers of the
operator. ’

The spring 155 is arranged to be placed under
tension when the actuating lever 113 is in the
position of Fig. 3, and the spring 155 is of greater
strength than the needle valve spring 104, so
that spring 155 is adapted fo urge the needle
valve to-closed position as shown in Fig. 3. On
seizing the grip 116 with the hand and pulling
on lever 113 with the fingers, the connecting rod
148 will be moved to the right in Fig. 3 against
the tension of spring 155, and needle valve spring
104 will move needle valve 101 into open posi-
tion, the amount of opening depending on the
relative position of the control lever 113.

The adjustment of the needle valve is prefer-
ably such that the operator may grip the con-
trol lever 113 without effort at regulation, the
valve opening sufficiently to operate the engine
at full speed.

The diaphragm 110 is adapted to provide a
fluid-tight connection between the movable
needle valve 101 and the supporting body of the
valve plug 96, without any possibility of the needle
valve binding, and consequently the valve stem
105 follows the connecting rod 148 when con-
trol lever 113 is moved to the right. Release of
the control lever immediately closes the needle
valve and shuts off the supply of fuel to the
engine. -

The present internal combustion hammer is
preferably provided with a source of fuel sup-
ply which would not be affected by the position
in which the hammer is held. Ordinarily, a fuel
tank attached to such a movable internal com-
bustion engine would supply fuel under vastly
different conditions, depending upon the amount
of fuel in the tank, and whether the tank was
held right-side up so that the fuel could run into
the supply conduit, and it will be evident that
the amount of fuel passing out of the supply
conduit would depend not only on the pressure
in the tank, but also on the height or depth of
the fuel above the carburetor nozzle at any time.

Furthermore, an ordinary tank migh?’ not sup-
ply any fuel in certain positions, but the present
arrangement is peculiarly adapted to provide a
constant supply of fuel under all conditions,
whether the tank be full or partially empty, and
irrespective of the position of the tank.

For this purpose, the tank is preferably pro-
vided with a fuel supply conduit 160 which also
includes piping connections to the nozzle bore
98, as will be described in detail, but the con-
duit 160 is provided with means for conduct-
ing the fuel to the conduit from all parts of the
tank, and for assuring a constant supply of fuel
without permitting any air or air bubbles to pass
out of the nozzle 97. This means may consist
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of a capillary member 161, such as a wicking of
cotton threads extending longitudinally within
the conduit 160 and substantially filling the same
and projecting out of the conduit 160 and hang-
ing downward or at random into the fuel tank
115.

In the embodiment illustrated, a plurality of
separate cotton threads or strings are used,
arranged substantially parallel to each other or
with a slight twist within the conduit 160, but
any form of wicking may be employed, pro-
vided the wicking substantially fills the conduit
160, so as to exclude air bubbles and prevent
the forcing out of any air from the tank 115,
even though the conduit 160 may not be im-
mersed in the liquid fuel.

The wicking 161 hangs down into the liquxd

- fuel and by capillary atiraction conducts lig-

30
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uid fuel up into the conduit 160, which is at
all times substantially full of liquid fuel and the
wicking. It is found that the air pressure with-
in the tank 115, combined with such a fuel con-
ducting member, assures a constant supply of

liquid fuel under pressure at the carburetor -

nozzle 97, without any possibility of air bub-
bles, and the power hammer may thus be made
unitary with a built-in fuel tank for assuring
constant and efficient operation without the ne-
cessity for fuel hose connections.

The ignition system may also be attached to
the exterior of the fuel tank 115, or connected
by wires extending from the hammer.

In order to support the wicking 161 in tank
115, the tank is preferably provided with a re-
cess 162 above the base plate 117 at one side,
the interior wall 123- being cut away for this
purpose, and the space above the recess 162 be-
ing closed by a metal supporting plate 163

‘brazed, soldered or otherwise secured to the

tank. The supporting plate 163 is-provided with
a threaded bore 164 and the conduit 160 may con-
sist of an integral metal tubular member formed
with a plug head 165 closing one end, and with
the opposite end open for receiving the wicking
161.

The threaded portion 166 of conduit 160 is
threaded into the supporting plate 163 so that
the major portion of the tubular conduit 160

projects into tank 115, and the conduit 160 is -
provided with a plurality of laterally extending:

bores 167 at the closed end of the plug for
communicating with conduits leading to the noz-
zle 97. The wicking may be retained in tubu-
lar conduit 160 by a pressed metal cap 168 hav-
ing an inwardly turned edge 169 provided with
a plurality of teeth, and the cap 168 may be
wedged on the end of tube 160 after the wick-
ing 161 has been passed through the cap 168,
the teeth and inwardly turned edge 169 serving
to retain the wicking in the conduit 160.

The base plate 117 and attaching flanges 114
of the cylinder, are provided with apertures 170
registering with the recess 162 for receiving the
plug 165 and to provide space for pipe connec-
tions and gaskets, as follows:

The head 165 is preferably provided with an

annular seating surface 171 at its lower side,
which is adapted to engage a gasket 172 con-
fined between an annular member 173 and the
head 165. A similar gasket 174 is confined be-
tween the other end of annular member 173 and
the supporting plate 163.

The annular member 173 .comprises a metal
member having-a bore ‘175 adapted to receive

5

the cylindrical part 176 of the conduit 160 and

the annular member 173 is provided with an.

annular groove 177 which communicates with
the interior of conduit 160 through the radial
bores 167 at all times. The annular member
173 may be provided with a short section of
metal pipe 178 extending info one side of the
annular member 173 and soldered or otherwise
fixedly secured therein, and the other end of

pipe 178 is similarly fixedly secured in a second -

annular member 179.

The annular member 179 is provided with a
similar annular groove 180 communicating with
the nozzle bore 98 through radial apertures 181,
and gaskets 182 are located at each end of the
annular member 179, which may be confined be-
tween the end of the cylinder 20 and an annular
shoulder 183 carried by the body of nozzle
plug 96.

It will thus be observed that the soldered con-

95

nections which are necessary at the ends of the

pipe 178, may be made before the device is as-
sembled, - after which the annular members or
sealing rings 173, 179 may be put in place and
the liquid or fluid-tight seal effected by means
of the gaskets 172, 174, 182, by merely screwing
into place the nozzle plug 96 and conduit plug 165.

Internal combustion engines of the type de-
scribed are capable of taking only a limited
amount of fuel, and the excessive opening of
the throttle or needle valve at the nozzle 97, re-

- sults in flooding of the engine with liquid fuel,

and it is therefore desirable to provide the en-
gine with some means for preventing access of
liquid fuel to the cylinder bore 56. Consequently,
the engine is preferably provided with a liquid
fuel trap 184 which may consist of a conical
member 185 of -gauze or relatively fine brass
screen, which may be supported in the fuel con-
duit 25 in position for the spray from the nozzle
97 to strike the gauze cone 185. .

The gauze cone 185 permits the passage of
atomized or vaporized fuel coming out. of the
nozzle 97, but any liquid fuel or excessive liquid

100
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fuel is intercepted by the gauze 185 down which 320

it runs to the walls of the conduit 125. The
gauze 185 may be supported in conduit 125 by
soldering the gauze to a supporting ring 186,
which is frictionally fitted within the bore 25.
‘The conduit 25 is also preferably provided with
& liquid trap comprising a pipe 196, carried by a

125

ring 199, and forming an annular trap 198 for '_

collecting excess liquid fuel from gauze 185,
The formation 22 is preferably provided ‘with

longitudinally extending grooves 187 for slidably -

receiving the inwardly turned fanges 188 carried
by a curved sliding closure 189 for closing the
observation aperture 190. The closure 189 is
provided wtih drain apertures: 191 ‘on‘each side
of the gauze cone 185 so that any excess liquid
fuel intercepted by the cone and running down

iss

to the walls of the bore 25 may be drained out

.of -the apertures 190, 191,

In the modified form of liquid fuel trap shown
in Fig. 11, the fuel conduit consists of a pipe
192 within which the nozzle 97 is fixedly sup-
ported adjacent a tapered ring 193, forming a
Venturi aperture 194.  Air intake apertures 195

are located in tube 192 adjacent the Venturi ap- _

erture 194 and the gauze cone 185 is fixedly se-

cured in tube 192, in position to be engaged by’

the jet, by soldering the cone in the tube.  The

S

trap is preferably provided at each side of gauze

cone 185 with tubular members 196, 197, extend--
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ing toward the cone and forming an annular
trap 198, 199 at each end for entrapping the
excess liquid fuel and preventing it from run-
ning into the continuation of the intake conduit
or tube 192. Trap pipe 196 is soldered to a sup-
porting ring 189 and trap pipe 197 to a support-
ing ring 200, the latter being frictionally secured
in the tube 192,

The drain apertures 190, 191, located at each
end of the trap, are adapfed to drain excess
liquid fuel out of the annular spaces 198, 199,
thereby preventing any accumulation of unva-
porized liquid fuel and making it practically im-
possible to flood the engine by excessive opening
of the needle valve.

Cylinder bore 21 is preferably provided with
a spring actuated release valve 210, located in a
threaded bore at the end of fuel chamber 56, to
permit release or regulation of fluid pressure ab
this point. Valve 210 comprises threaded bolt
211, having conical valve surface 212 engaging
conical seat 213, and having longitudinal slot
214. The bolt 211 is provided with an actuating
lever 215 fixedly secured thereto and the actu-
ating lever 215 is urged in a clockwise direction
by the spring 216 which is coiled about the bolt

211 having one end hooked about lever 215 and

the other end hooked in a socket in the wall of
the cylinder 20.

In some embodiments of the invention, the
fluid pressure may be released through the
threads surrounding the bolt 211 when the coni-

cal valve surface 212 is screwed out of engage- -

ment with the seat 213, but the slot 214 may be
provided to insure a wider passage for release
or regulation of the pressure in the fuel cham-
ber 56. .

One of the purposes of the release valve 210
is to facilitate the prompt starting of the engine
under all conditions, such as, for example, the
following condition. When the hammer has been
standing idle with the tool end downward, the
piston 32 would naturally sink to the bottom of
the cylinder bore 21 until the piston 32 rests
upon the end of the tool shank 38. The gradual
leakage of gas past the piston into the combustion
chamber, and the force due to the weight of the
piston would generally bring the piston to the
lower end of the cylinder when the engine is idle.

If, under these conditions, the tool end of the
hammer were tilted upward and the piston had
passed the ports 58 and 95, the suction generated
in the cushion chamber beneath the ports 58 and
95 would be such as to prevent return of the pis-
ton, and it would be necessary to wait until there
had been sufficient leakage past the piston to per-
mit the piston to move down past the ports 58
and 95 when the tool end of the hammer is held
upward. The release valve 210 may be moved in
a counter-clockwise direction by the finger of the
operator when the tool end of the hammer is tilt-
ed upward, thereby immediately releasing the
piston and permitting it to drop more quickly
toward the compression end of the cylinder. The
suction effect previously described would be elim-
inated by the air passing through the poris of
valve 210, and the immediate movement of the
piston in the starting operation would be assured
under all conditions. ’

The valve 210 also performs another very im-
portant function in the fact that this valve per-
mits the regulation of pressure in the fuel cham-
ber below the ports 58 and 95 and the operator
may readily release the pressure of fuel and other

gas entrapped below the piston, to such an extent
that the piston is not returned so quickly as it
otherwise would, and the speed of operation of
the engine may be effectively regulated by means
of the valve 210 which regulates the pressure of
the piston returning gases.
of the piston also determines in some measure
the amount of compression and the rate of speed
of movement of the piston, and also the force of
impact on the return movement and the release
of a certain amount of pressure in the fuel pres-
sure chamber 56 permits the piston to come into

_contact with the tool shank 38 at points where

the piston might not otherwise engage the tool
shank.

The valve 62 opens about the time that the pis-
ton 32 passes the exhaust ports 54 and the new
charge of fuel from the lower end of the cylinder
passes into the upper end of the cylinder, driving
the exhaust gases out of the exhaust ports 54 and
tending to scavenge the combustion chamber.

The operation of the present invention is as
follows:

The cycle of the engine is substantially the
same as that disclosed in my prior application,
and the engine may be started by tilting the tool
end of the hammer upward and downward so
that the piston 32 slides back and forth in the
cylinder 20 due to gravity.

‘When the piston is in the position of Fig. 3 and
moving toward the right, it is compressing a sup-
ply of fuel in the combustion chamber 57, the
return of the fuel through the fuel transfer con-
duit 24 being prevented by seating of the valve 62.
The fuel intake chamber 56 is then filled with a
new supply of fuel gas which has been drawn in
from the conduit 25 by the movement of the pis-
ton 32 to the right, the suction opening the in-
take valve 90, permitting fuel gas and air fo
pass into the cylinder from conduit 25 and air
ports 30. When the piston has reached the lim-
it of its travel to the right, and the charge in
combustion chamber 57 has reached a predeter-
mined compression, the pressure of the gases will
actuate the pressure responsive ignition switch
83, 87 by virtue of the pressure on the disc 78,
which moves pin 82 to the right against tenslon
of spring contact 83 and closes contacts 83, 87.
This closes the primary circuit of the ignition
coil and causes a surge of high tension current

The force of return
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in the spark plug circuit and a spark across the

electrodes of the spark plug 71, igniting the
charge in combustion chamber 57 and driving the
piston 32 to the left from the position of Fig. 3.
The piston 32 passing to the left under the ex-
pansive force of the exploded charge, places the
fuel in the ! 1el chamber 56 under some compres-
sion, closing the intake valve 90 and causing an
impuilse of fuel to pass along the fuel transfer con-
duit 24 to open the valve 62. .

After the piston passes the intake port 95 and
fuel transfer port 58, fuel gas is entrapped in the
bore 21 helow the piston 32 and compressed by the
piston 32 to such an extent that the piston is
stopped in its movement and given a backward
impulse toward the position of Fig. 3, during
which movement the exhaust ports 54 are closed
and the charge in combustion chamber 57 is
again compressed to the predetermined point at
which ignition occurs due to the pressure re-
sponsive ignition switeh. -

The piston 32 thus reciprocates back and forth
under the impulses caused by the explosion of
fuel, but unless the tool shank is projected far-~
ther into the cylindrical bore 21, no impact re-
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sults, and consequently it is possible to regulate
the force of impact by the projection of the tool
shank 38 into the cylinder bore 21 when'the tool

" shank 38 is projected into the cylinder bore 21 by

the engagement of the tool 40 with the work, the
air cushion space is diminished somewhat by the

presence of the shank in the cylinder bore, and .

the piston also returned by the rebound from im-

pact with the shank 38, but the shank 38 being

smaller than the bore 21, there is still space for
an air cushion about the shank 38 at all times for
assisting in the return of the piston 32.

The pressure release valve 210 permits the 1m-'

- mediate release of suction generated when the

tool is inverted to cause the piston to drop down

and start the engine and the valve 210 is also

adapted to permit the regulation of the speed of
the engine and force of impact at any time.  For
instance, the valve 210 might be opened slightly
in the beginning of a riveting operation to reduce.
the force of impact at that time, but after the end
of the rivet is properly upset, the valve 210 may be
closed and the rivet head subjected to the full
force of impact of the hammer at full speed.

The fuel tank 115 is maintained under constant

pressure by the increments of the fluid under

pressure transmitted from the fuel conduit 24
through the pipe 128 and one-way valve 142, so
that the fuel in the tank 115 is under a constant
pressure after the engine has been started. The
mere shaking of the hammer in the startinz op-

‘eration, or the shaking of the tank end of the

hammer, is sufficient to generate a small amount
of pressure in the tank, sufficient to start the jet
on opening of the throttle, after whic the ¢ p-
eration of the hammer quickly builds up the
pressure to the most desirable point.

The combined effect of the wicking and source
of fuel under pressure is adapted to permit effec-
tive operation of the built-in tank, even though

‘the tank may be only partially filled or upside
down, because the wicking conveys the fluid to the.

closed pressure conduit 160, after which the fluid
pressure in the tank forces a constant supply of
liquid through the subsequent piping to the noz-
zle 97, and it is found that although the supply
conduit 160 is not immersed in any liquid there

. is no tendency for air to pass out through the noz-

zle and a constant supply of liquid under pres-
sure is assured by the present arrangement.

The liquid fuel trap arrangement also prevents ‘:
the flooding of the engine by excessive opening of -

the throttle and makes the power hammer prac-

tically “foolproof” insofar as the flooding of. the

engine is concerned. The amount of opening of
the throttle may also be regulated by the adjust-
able stop 106 which engages diaphragm 110 and
definitely limits its movement, but the hammer
is also preferably provided with some form of

liquid fuel trap in connection with the simple jet.

type of carburetor, although the fuel trap may
be eliminated with other types of more compli-
cated carburetors which do not present the pos-
sibility of flooding.

The wicking 161 also serves as a filter for en-

trapping sediment and impurities in the fuel and
protecting the needle valve from .clogging. This
fact is evident from the amount of sediment, dirt
and foreign material accumulated by the wick-
ing after the engine has been in operation for
a certain period of time, and the wicking is
preferably renewed from time to time in order

" 'to maintain its efficiency as a filter.

(3]

It will thus be observed that I have invented

an improved internal combustion hammer which

is more economical to manufacture and assem-

“ble, -and which includes an improved arrange-
-ment of parts, fuel pipe connections and a built-

in tank'capable of supplying a constant.supply
of fuel at'all times.

The provision of the built-in tank iakes the
hammer a. unitary article which does not re-

-quire hose connections for the supply of fuel,

and the specific' arrangement of the carburetor
and tank assures a constant supply of fuel with~
out regard -to the position of the tank or the

~amount of liquid in the tank.

. The present- fuel supply arrangement is also

Substantially “foolproof” insofar as flooding is

concerned, which -is an important feature in
view of the fact that such power hammers may be
used by unckilled laborers, who do not under-
stand the possibility of flooding an internal com-
bustion engine.

While I have illustrated a preferred embodi-

-ment of my invention, many modifications may

be made withotit departing from the spirit of
the invention, and I do not wish to be limited

" to the precise details of construction set forth,

but desire to avail myself of all changes within
the scope of the appended claims,

>
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Having thus described my invention, what I

claim is new and desire to secure by Letters Pat~

-ent of the United States, is:

1. A carburetor comprising a body having a
threaded bore with an air inlet, a valve body
having complementary threaded formations and
a nozzle projecting .into said bore, an annular
shoulder on said valve body, and an annulus hav-
ing a seating surface at each side for sealing en-
gagement with said annular shoulder and said
first-mentioned body, said annulus having an
annular inner chamber and said nozzle having
a conduit communicating with said chamber.

2. A carburetor for portable internal combus-
tion engines comprising a tank carried by the
piston head and having a handle formation, a
nozzle carried by the piston head and extending
into a tubular member, a conduit communicating
between said nozzle and said tank and compris-
ing a tubular member, said tubular member being
completely filled with wicking to exclude air
therefrom and said wicking extending into the
remotest ‘parts of said tank to conduct fuel to

-said’ tubular member; and a source of pressure

for said tank whereby said nozzle is assured of
a -constant supply of liquid fuel.

3. A carburetor for portable internal combus-
tion engines comprising a tank carried by the
piston head and having a handle formation, a

- nozzle carried by the piston head and extending

into a tubular member, a conduit communicat-

-ing between said nozzle and said tank and com-.

prising a tubular member, said tubular member
being completely filled with wicking to exclude
air therefrom and said wicking extending into
the remotest parts of said tank to conduct fuel

to-'said tubular member, a source of pressure for

said tank whereby said nozzle is assured of a
constant supply of liquid fuel, a tubular enclo-
sure surrounding the discharge end of said nozzle,
said enclosure having air intake ports adjacent
said nozzle, and a conical gauze having its point
extending toward -said nozzle for passing atom-
ized fuel and intercepting liquid fuel.

4. A carburetor for portable internal combus-~
tion engines comprising a tank carried by the
piston head and having a handle formation, a
nozzle carried by the piston head and extending
into a tubular member, a conduit communicating

106

110

118

120

128

136

140

145

150




10

15

20

25

36

35

50

58

o

65

70

8

between said nozzle and said tank and compris-
ing a tubular member, said tubular member he-
ing completely filled with wicking to exclude air
therefrom and said wicking extending into the
remotest parts of said tank to conduct fuel to
said tubular member, a source of pressure for
said tank whereby said nozzle is assured of: &
constant supply of liquid fuel, a tubular enclo-
sure surrounding the discharge end of said nozzle,
said enclosure having air intake ports adjacent
said nozzle, and a conical gauze having its point
extending toward said nozzle for passing atom-
ized fuel and intercepting liquid fuel, said en-
closure having a collar at the base of said gauze
forming an annular space between said collar
and enclosure for receiving liquid fuel to prevent
liquid fuel from passing into the internal com-
bustion engine.

5. A carburetor for portable internal combus-
tion engines comprising a tank carried by the
piston head and having a handle formation, &
nozzle carried by the piston head and extending
into & tubular member, a conduit communicat-
ing between said nozzle and said tank and com-
prising a tubular member, said tubular member
being completely filled with wicking to exclude
air therefrom and said wicking extending into
the remotest parts of said tank to conduct fuel
to said tubular member, a source of pressure
for said tank whereby said nozzle is assured of
a constant supply of liquid fuel, a tubular en-
closure surrounding the discharge end of said
nozzle, said enclosure having air intake ports
adjacent said nozzle, and a conical gauze hav-
ing its point extending toward said nozzle for
passing atomized fuel and intercepting liquid
fuel, said enclosure having & collar at the base
of said gauze forming an annular space between
said collar and enclosure for receiving liquid fuel

1,984,935

to prevent liquid fuel from passing into the in-
ternal combustion engine, and means for con-
tinuously draining liquid fuel from said annular
space to prevent accumulation thereof.

6. A carburetor for portable internal combus-
tion engines comprising a tank carried by the
piston head and having a handle formation, a
nozzle carried by the piston head and extending
into a tubular member, & conduit communicat-
ing between said nozzle and said tank and com-
prising a tubular member, said tubular member
being completely filled with wicking to exclude
air therefrom and said wicking extending into
the remotest parts of said tank to conduct fuel
to said tubular member, and a source of pressure
for said tank whereby said nozzle is assured of
a constant supply of liquid fuel, a needle valve
adapted to close the rear end of said nozzle, a dia-
phragm supporting said needle valve, & plunger
operatively connected with said diaphragm, a
finger lever carried by said handle and oper-
ative mechanical connections between said lever
and plunger to effect a control of said needle
valve.

. 7. In a carburetor for internal combustion en-
gines, the combination of a closed tank with a
source of fluid pressure for maintaining & pre-
determined pressure in said tank, an atomizing
nozzle connected with said tank through a con-
duit, said conduit including a tubular member,
and capillary means completely filling said tubu-
lar member and extending into the remofest
parts of said tank for excluding air from said
tubular member and assuring & constant sup-
ply of liquid fuel to said tubular member, the
pressure in said tank being adapted to force the
liquid fuel out of said nozzle and to atomize the
fuel.

WILLIAM LUXMORE.
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