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To all whom it may concern.:

Be it known that I, CHARLES L. CHARVAT,
a citizen of the United States, residing at Pe-
oria, in the county of Peoria and State of Illi-
nois, have invented certain new and useful
Improvements in Steam-Tools; and I do
hereby declare that the following is a full,
clear, and exact description of the invention,
which will enable others skilled in the art to
which it appertains to make and use the
same.

This invention has reference to a tool oper-
ated through the instrumentality of steam,
compressed air, or like medium.

The object which I have in view is to pro-
vide a power device to which may be attached
suitable means for tube-cleaning purposes or
employed as a pneumatic tool in various
Wways.

The invention and its uses are fully dis-
closed in the following specification, of which
the accompanying drawings form a part, in
which the separate parts of my improve-
ment are designated by the same numerals of
reference in each of the views, and in which—

Figure 11s a longitudinal section of my de-
vice, showing its connection with means sup-
plying steam, compressed air, or like medium
to thesame. Iig.2is an end view of the cyl-
inder portion of the device. Fig. 31is a cross-
section of the same. Fig. 4 1is a cross-section
through the cylinder-head. Fig. 5 is a plan
view of the piston and its component parts.
Fig. 6 is a view of one end of the piston.
Fig. 7 is a longitudinal cross-section through
the piston and its valve parts. Fig. 8 is a
front elevation of Fig. 1 with an extension of
the piston in cross-section, and Figs. 9 and 10
illustrate detail views showing modifications.

The tool comprises a member 1, which
serves the purpose of a steam-cylinder, hav-
ing a ¢ylindrical chamber portion 2, in which
is operatively carried a piston 3, adapted to
have a reciprocal movement imparted there-
to. The chamber 2 and the piston 3 have
their axial centers disposed to ome side of the
central bearing-line ot the member 1, as
shown, and in the forward end of the member
1 is provided an aperture 4, through which
extends a reduced stem portion 5 of the pis-
ton 3, and it is to the end or some portion of
the stem 5 that it is designed to attach oper-
ative devices to be actuated by the piston.
The nature of the devices or their connec-
tions with the stem 5 are immaterial. As
stated above, the tool itself is designed for

various purposes, and I do not wish to be
confined to the nature of the devices to be at-
tached to the stem 5nor to the uses of which
the machine itself is adapted.

The piston 3 is provided with a trans-
versely-arranged seat portion 6, leaving the
extended portions 7, and 8 is a slide-valve
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operatively carried in the seat portion 6 and . -

adapted to be shifted so that its opposite
sides will alternately abut with the inner
faces of the portions 7. The piston is fur-
ther provided with ports 9, alternately em-
ployed as inlet and exhaust ports and com-

't municate with the slide-valve 8 in the man-

ner shown in Fig. 1, and 10 is an exhaust-
port passing transversely through the piston,
and communicating therewith is an exhaust-
port 11, extending at right angles to the port
10. The exhaust-port 10 is arranged to in-
termittently and alternately receive exhaust-
steam through the ports 9, and the exhaust-
steam passing through the port 10 will enter
oppositely -arranged exhaust-ports 12, ex-
tending longitudinally in the walls of the
member 1 and open out of the end of the
member and are so arranged that the port 10
will communicate with the ports.12 at all
times, and a further means of exhaust is pro-
vided by the port 11, which communicates
with an exhaust 13, opening out ot the side
of the member. (See Fig. I.)

The slide-valve 8, which is operatively car-
ried in the transverse seat portions 6, 1s de-
signed to alternately open or close the ports 9
and is provided with a depressed body part
14, forming a chamber for steam passing
through the ports 9 into the ports 10. The
ports 9, which, as stated, serve the purpose of
mlet and exhaust ports, open out of the side
of the piston and, as shown, converge from a
point adjacent to the exhaust-port 10 to a
point near the opposite ends of the piston.
Where the ports 9 open out of the piston they
communicate w.th chambered portions 15,
which are of suitable depth, width, and
length, and both of said chambers are pro-
vided with reduced or contracted depressed
or chambered port'ons 16, the functon of
which will hereinafter be more clearly de-
scribed. ,

In the portions 7 of the piston I provide
longitudinal apertures, (indicated as17,) and
operatively carried through these apertures
and extending long tudinally of the piston
and crossing the seat portion 6 thereof is a
rod or stem 18, which, as shown, is longer
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than the length of the piston, for a purpose to
be set forth, and the said rod has a trans-
versely-arranged cut-out or seat portion 19,
in which is seated the slide-valve 8, whose
movement is controlled and governed by the
movement of the stem 18, as will become ap-
parent.

20 indicates a head port'on of the same
diameter as the member 1 and abuts aga nst
the end of the member 1 for closing the open

end of the chamber 2 and is bolted -or other-
wise su tably secured thereto. This head is
designed to have attached to it an inlet-pipe
21 or simlar dev.ce for supply.ng mot ve
med:um for actuatng the pston, and the
head 20 is prov.ded w.th a chamber port on
22, communicat ngwith aport 23 of the same,
wh.ch in turn communcates w.th a port 24,
extending long tudinally in the wall of the
member 1, which at a sutable pont opens
out into the chamber 2 and does at all t mes
admit motive medium into said chamber and
into the seat port.on 6 of the pston 3, (see
Figs. 1 and 3,) and 25 ind:cates a reinforcing-
block suitably disposed w.thin the chamber
22 and serves to strengthen th's portion of
the inner face of the head, which is engaged
by the end of the rod 18 in its movement, all
of which w.ll be more read:ly set out here n-
after.

To relieve the jar upon the rod 18 and the
valve, I have provided upon oppos.te s:des of
the valve 8 the short stems 26, which as the
valve reaches the end of its stroke in either di-
rection w.ll enter chambers 27, formed w.th-
in the portions7 of the piston.
in the device may be used or not, as desired,
as the machine w.ll operate without it, or in-
stead of the pins 26 I may employ compres-
sion-springs 28 in the openings 27 to be en-
gaged by the side walls of the valves. - (See
Fig. 10.) Tt will also be noticed that the
stem 18 is of one piece throughout and has a
seat portion for the reception of the valve.
This may be modified to the extent of pro-
viding two short stems 18, suitably attached
to the valve in manner shown in F.g. 9, and
employ a valve whose outer face will be flush
with the surface of the piston and be provided
with a groove 29 in its outer face for the pas-

This feature-

sage of steam around the valve that it may -

enter the ports 9.

In the operation of the device it will be un-
derstood without further description the
manner in which mot.ve power is admitted
through the ports 9 for shift ng the piston 3.
The piston through its peculiar construction,
the purposes for wh'ch it is used, and the
mode of applying mot've med:um thereto is
designed to move with almost uniform speed
from the beginning to the completion of its
stroke. Then, again, the movement of the
piston is instantaneously stopped when the
device which connects with its stem 5 de-
livers its blow. The stop is so violent that

-

"would be destroyed.
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the piston rebounds instantly. The valve
has by this time been shifted to a position
which will cause the motive medium to force
the piston in an opposite direction. The re-
bound just referred to is so violent that were
it not for the p'n or stem which controls the
pos tion of the valve and reta’ns it in its cor-
rect pos.tion by the motive medium which is
perm.tted to act thereon the piston would
bound away from the valve, and thereby
change the pos.tion of the ports relat.ve to
the pos't.on of the valve, and such a transpo-
st on of the ports would seriously interfere
and altogether destroy the machine for suc-
cessful operation.

Attention is now directed to the ports 9 in
the piston, which, it will be observed, pass
from what may be termed the “ steam-chest”’
to the opposite side of the piston and not to
the ends. Were the ports to open at the
ends of the piston-head instead of the side
the uses for which this machine is intended
It will be observed
that where the ports open out of the piston-
head they each open Into or communicate
with the chambers or pockets 15 in the cylin-
der or member 1, which have a varying depth
at one end of the contracted portions 16, as
described. This arrangement permits the de-
vice connected with the stem 5 of the piston
to give the varying stroke. For instance, if
the device which is attached to the stem 5 is
to be operdted within a boiler-tube and if the
tube has a piece welded to it when the means
employed engages the wall of the tube where
the weld occurs the length of the stroke by
reason of such welding will be materially
shorter than a stroke where there is no weld,
and in water - tube boilers where the scale
may vary from a sixteenth of an inch thick at
one point to a half-inch at others the neces-
sity for a varying stroke will become appar-
ent. Now then were the ports 9 to open out
of the ends of the piston-head the varying
stroke, which is absolutely necessary, as ex-
plained, and is found necessary in tools in
this character, it could not be accomplished,
as the motive medium emerging from the
ports would act under full pressure against
the piston-heads as soon as the valve was
shifted ; but by placing the ports as shown in
the drawings and by the arrangement of the
contracted or reduced chamber portions 16 of
the chambers 15 the full force of the motive
medium can only be applied against the pis-
ton-head when the ends of the piston have
moved away from the contracted portions 16
and is coincident with the deeper portions 15,
and by applying the motive medium in this
manner, so as not to permit the same to act
on the piston-head its entire stroke, the vary-
ing stroke of the piston desired may be ob-
tained. The valve 8 after once shifted is not
reshifted for a return stroke of the piston
until the face of the piston-head has passed
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the deeper part of chambers 15 or member 1
and is coincident with the shallow or con-
tracted portions 16 thereof. When this point
1s reached in the movement of the piston, it
will be observed that the port for admission
of the motive medium to act on the piston-

‘head is wide open; but the piston-head to-

gether with the shallow portion 16 of the
chamber 15 form what might be termed an
“auxiliary” valve and almost prevents the
motive medium from entering behind or in
front of the piston, where it is next to act
thereon. From this point on to the cylinder-
head the piston will have a varying stroke, if
necessary, as just enough motive medium
will be admitted through the shallow portions
16 to assist the rebound of the piston and to
act slightly on the stem or rod carrying the
slide-valve. In the rebound the piston is
carried over until one end of the said piston
is coincident with the deeper part of the
chamber in the member 1, or that chamber
designated as 15, when it will be acted on by
a full force of the motive medium.

The above explanation of the operation
and usefulness of the device is to bring out
the differences of the machines usually em-
ployed in engine construction and the con-
struction herein, and it is not thought neces-
sary to go into detail and explain the stroke
which is ordinarily obtained in a piston in the
usual engine construction.

T am aware that an attempt has been made
and a patent issued where the operation of a
valve is to some extent controlled by loosely-
carried rods which engage the cylinder-heads
of the engine, and it is Qhardly necessary for
me to state that with such a construction
my device would be entirely inoperative,
as no regularity of movement such as I aim
at and obtain could be acquired by loosely-
carried pins, as they would never be in posi-
tion to engage the valve and to shift it at its
proper time and would more or less leave the
valve to move freely on the rebound of the
piston, all of which, it is believed, will be un-
derstood.

I am aware that various changes may be
made in the construction and combination of
features as herein employed and that details
may be resorted to, and I do not wish to be
confined to the details herein nor to the em-
ployment of my device in its operative con-
nection with means actuated directly or indi-
rectly connected with the piston.

Having thus fully deseribed my invention,
what I claim, and desire to secure by Letters
Patent of the United States, is—

1. In a device of the character described,
the combination of & member having a cylin-
der portion and an inlet-port leading into the
body of the cylinder and oppositely-disposed
exhaust-ports leading from the cylinder and
longitudmally disposed in the walls of said
member, a piston operatively carried in the
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member having inlet-ports adapted to alter-
nately communicate with the inlet of the
member and a transverse exhaust-port hav-
ing communication with the exhaust-ports
of the member, a slide-valve controlling the
inlets of the piston and means for controlling
the movements of said valve, substantially
as specified.

2. In a device of the character described,
the combination of a member having a cylin-
der portion and an inlet-port leading into the
body of the cylinder and exhaust-ports lead-
ing from the cylinder and longitudinally dis-
posed in the walls of said member, a piston
operatively carried In the cylinder having
steam-ports opening out of its side, chambers
in the walls of the cylinder disposed at its
ends and communicating with the ports of
the piston, a valve, and a stem carrying the
valve movable independent of the movement
of the piston, substantially as specified.

3. In a device of the character described,
the combination of a steam-cylinder having
reduced chambers formed in the opposite
ends thereof, a piston operating in said c¢ylin-
der having ports communicating with the
chambers of the cylinder, a slide-valve mov-
able in said piston and means carried by the
piston operatively connected with the valve
adapted to actuate the same in advance of
the return movement of the piston, substan-
tially as described.

4. A tool for the purposes herein, compris-
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ing a member having a cylinder portion, a -

piston operatively carried in the member
having inlet and exhaust ports communicat-
ing with chambered or recessed portions of
the member, and each chamber having re-
duced or contracted portions, a stem recipro-
cally arranged in the piston and a slide-valve
having a positive connection with the stem
which controls the movements thereof for
opening or closing the ports of the piston.

5. A tool for the purposes herein, compris-
ing a member having a cylinder portion, a
piston operatively carried in said cylinder
having a stem disposed to one side of its
axial center to which is designed to be at-
tached a suitable tool, also having inlet and
exhaust ports opening out of its side, recessed
portions of the wall of the cylinder communi-
cating with the inlet-ports of the piston, a
stem operatively carried in the piston hav-
ing protruding ends arranged for engage-
ment with the end walls of the cylinder in ad-
vance of the piston and a slide-valve having a
positive connection with the stem and con-
trolling the ports of the piston, substantially
as described.

6. In a tool for the purposes described, the
combination of a cylindered member having
operatively carried therein a piston having
inlet and exhaust ports opening out of ‘its
sides and provided with an extension dis-
posed to one side of its axial center designed
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to have attached thereto a suitable tool,
chambers 15 suitably disposed in the walls of
the cylinder having contracted portions 16
designed to retard the motive medium as it
acts on the piston during a portion of its
stroke, a reciprocal stem passing through the
piston carrying a slide-valve adapted to al-
ternately open and close the ports of the pis-
ton, substantially as described.

7. The mechanism for controlling the
movements of a tool of the character de-
scribed, comiprising a piston operatively car-
ried in a suitable member having steam-
ports opening out of its side, chambers in the
walls of the member disposed at opposite
ends thereof and communicating with the
ports of ‘the piston, a slide-valve, a stem, op-
erating longitudinally in the piston having a
portion overlying the valve, the ends of the
stem arranged to engage the walls of the
member in advance of the piston for shifting
the valve for closing one inlet-port and par-
tially opening the other whereby the piston
may be returned immediately upon its reach-
ing the end of its stroke, substantially as and
for the purposes described.

819,727

8. In a device of the character described,
the combination of a steam-cylinder having
oppositely-disposed chambers in its wall and
contracted portions of said chambers, a pis-
ton operating in said cylinder having suitable
steam-ports, a valve, and a stem carrying the

valve movable independent of the movement .

of the piston, substantially for the purposes
set forth.

9. In a device of the character described,
the combination of a steam-cylinder having
chambers disposed in its walls at opposite
ends thereof, a piston operating in said cylin-
der having ports communicating with the
chambers of the cylinder, a slide-valve, and
means for relieving the blow of the valve as
it abuts with portions of the piston, and a
stem carrying the valve and controlling the
movements thereof, substantially as de-
seribed.

In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES L. CHARVAT.

Witnesses:

Cuas. W, L.A” PorTE,
Aps B. L.a Porrte.
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