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UNITED STATES PATENT OFFICE.

EDWIN E. THOMAS, OF ST. PAUL,

MINNESOTA, ASSIGNOR OF ONE-HALEF TO

UNION IRON WORKS, OF MINNEAPOLIS, MINNESOTA, A CORPORATION

OF MINNESOTA.

ENGHNE.

SPECIFIU.&TION forming part of _L&tbersl Patent No. 717,136, dated December 30, 1902.
Applica,ti'nn filed May 31, 1902, Serial No, 109,629, (No model.)

fo all whom & may concern:

Be it known that I EDpwiIN K. THOMAS, of

St. Paul, Ramsey eounty, Minnesota, have in-

vented certain new and useful Impr ovements

5 1n Engines, of which the following is a speci-

ﬁcatlon |

My invention Jelates to engines that are
capable of use wherever it is desired to im-
partareciprocating movement to mechanism,
10 though designed partwulmly for operating 2

gang-saw.

from a crank-shaft, and the speed of the gang

18 comparatively slow making only &bout |

three hundred strokes per mmute a high
i5 speed with the usual driving means or with
anordinary reelpmcﬂtmn‘-piston engine being

practically 1mpossible, owing to the danger of

breakage arising from too-rapid motion and

the consequent vibration, momentum, and'

20 shock of the reciprocating parts.
The primary object, the1 efore, of my inven-
tion 1s to greatly increase the eapaelby and
efficiency of the gang-saw by providing means

for driving the same at more than double the.

25 speed that can possibly be attained with any
degree of safety by the ordinary driving mech-
anism nowemployed.
Other objects will appear from- the follow-
ing detailed deseription.
The invention consists generally in provid-
ing an engine of such construction that a di-
1eet duvmﬂ* connection may with perfect
safety be made with the saw-gate.
Further, the invention eonswts in provid-
35 Ing a steam- -cylinder and an air-cylinder hav-
ing pistons mounted on a common rod, and a
piston-valveforsaidsteam-cylinder connected
with the ends of the air- cylinderand adapted
to be operated by the compression of the air

40 therein to alternately admit steam to the ends
of the steam-cylinder.

30

Farther, the invention consists in provid-

ing an air- cushmn for the piston-valve.
Fmthel
45 proved form of check-valve.

Further, the invention consists in various
constructions and combinations, all as here-
inafter described, and par tlculally pointed
out in the claims.

50 In the accompanyving dra,wmfrs forming

This type of sawis usunallydriven

the invention consists in an im- |

T

part of this specification, Figure 1 is a front

~elevation of a gang-saw frame, the feed-rolls

and means for driving the same, and my im-
proved saw-driving apparatus. Fig. 2 is a
vertical transverse section of the engine or
motor. FKig. 31s 4 similar viewon a line sab-

stantially at right angles to the section-line

of Fig. 2. Fig. 4 is a section on the line = x
of Fig. 1. Fig. 5 is a section on the line v ¥
of Fig. 1. Fig. 6isa detailof thecheck-valve.

Fig. 7 illustrates a modified and preferred
form of valve and connection.

In the drawings, 2 represents a suitable

“base, upon which I arrange an air-cylinder 3,

having heads 4, provided with chambers or
recesses 5 to receive the reduced ends 6 of the
cylinder- -piston 7. These ends or auxiliary
pistons moving in advance of the air-cylinder

‘piston proper allow the latter to approach
close to the cylinder-heads and complete its

stroke in each direction, and at the comple-
tion of such stroke the air is compressed by
said reduced ends sufficiently to operate the
steam-cylinder piston-valve.
ploy these auxiliary pistons in connection
with the air-cylinder piston;
air-passages led directlyinto the main portion
of the cylinder the air might be sufficiently

compressed to operate the valve before the

air-cylinder piston had completed its stroke.
- The cylinder is provided in its side walls
with air-passages 8, leading from one end to

‘the other and having plugs 9, by means of

otherwise if the

535

60

I prefer to em-

75

80

which the passages may be enlarged or con- -

tracted to regulate the volume of air passing
therethrough.. The openings leading to the
passages are a sufficient distance from the cyl-
inder-heads to insure the requisite space for
an alr-cushion between the piston 7 and the

“heads and prevent contact between them.

T'his distance may be varied, according to the
diameter of piston and its probable momen-

tum. 'The air-cylinder piston is provided
with a rod 10, that extends up through a cast-

ing 11 and tllzounhft steam-cylinder 12 mount-
ed on said casting and preferably of less di-
ameter than said alr-cylinder and having a
piston 13 also mounted on the rod 10. - Suit-

able stuffing-boxes 14, inclosing the piston-
| rod, are provided in the heads of the steam-

1o

95
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'cylinder.

=

- valve-casing 17, preferably provided on the

IO

20

30

side of the cylinder between the ports. This
valve-casing has annular passages 15" and 16',
communicating, respectively, with the steam-
cylinder ports and with corresponding pas-
sages 18 and 19, that lead, respeetwely to
the ezha,ust-'pipes.ﬁo and the live-steam pipe
21. A sliding piston-valve 22 is provided

within said casing, having stems 23 project-
ing through the ends thereof to permit the

operation of the valve by hand, if desired, and

sald valve corresponds, substantially, to the

valves of this type in general use in that it
has a series of annular grooves in its surface
between which bridges 74 and 25 are provided
that form Sub%antlally steam - tight joints
with the wall of the casing and are adapted
to alternately close the passages between the
steam-cylinder ports and the live-steam and
exhaust pipes as the valve is reciprocated.
Near the ends of the valve-casing I provide
alr-ducts 26 and 27, which communicate with
the interior of the casing at a point near the
ends thereof, but a sufficient distance there-
from to afford space for an air-cushion to pre-
vent the bridges 25 from coming in contact
with the ends of the casing.

Theair-ductsare each prowded with branch
duets 28, that lead into valve-chambers 29,
wherein I prefer to provide check-valves 30,

- having wings 31, provided with notches 32 to

35

40

45

- the duet 26.

50

" through.

55

60

allow the air to pass around them and nor-
mally resting upon a seat 33. At the upper
end of these valves is a disk 34, that forms a
substantially close joint with the wall of the
chamber and is provided with small holes 35
between the wings. The upper end of the
chamber of each VELIVE} is closed by a screw-

cap 36, and between said cap and the disk 34

an air- CI]SthIl isformed to prevent the pound-
ing or hammering of the valve in the cham-
ber, the holes 35 allowing the air to slowly
escape and permitting the valve to rise from
its seat and allow air to enter the chamber
and pass through the branch duet 28 into
The duet 26 communicates
with a pipe 37 below the valve-seat 33, and
I prefer to provide a plug 88 in each duect
26 to regulate the size of the opening there-
in and the volume of the air passing there-
These plugs may be adjusted to
entirely close the lower end of the duct 26

and compel the air to pass through the check-
valve, which closing thereafter will prevent

premdtme escape of the air-cushion. The
pipe 37 extends down beside the air-cylinder
and communicates with a port 39, provided
1in the wall-of the chamber 5 thereof, and the
duct at the opposite end of the Valve -casing
17 is provided with a pipe 37, which commu-
nicates with the port 39 in the chamber of
the upper head of the air-cylinder. To con-

pipes 37 and 37, I prefer to provide plucrs 40,

In the ends of the steam-cylinder |
are ports 15 and 16, communicating with a

valve itself.
tages over that heretofore desecribed, and I

It consmts |
in dispensing with the check-valve and pro-
‘viding air-ducts 26’ in the ends of the valve-

| tion.

717,136

openings through the pipe, and hence the
volume of air passing therethrough to the
valve. By means of these plugs or throttles
I am able to regulate the volume of air de-

speed of the engine.
It is desirable to prevent all pounding or

hammering of the piston-valve, and hence

an excess of air-pressure in the valve-casing
should be avoided; but at the same time
there should be sufficient pressure to insure

the perfect working of the valve under ad--
verse conditions, such as grinding or stick-
I therefore provide an air-cylinder pis-

ing.

70

livered to the valve, according to the size of
the valve and its ease of movement, the de-
sired resistance of the air-cushions, and the -

75

.80

ton of sufiicient area to insure the compres-

sion of a volume of air which will operate the
valve under all cirecumstances, and to regu-

-late the air so compressed and prevent an

excess of pressure in the valve-casing 1 pre-
fer to provide a pipe 41, connecting the cham-

bers 5 in the air-chamber between the ports.

39 and 39, so that the air ahead of the aux-

iliary piston as it enters its chamber may
- be conducted around the piston to the oppo-

site chamber, and the air so led around the
piston may be regulated or shut off altogether
by means of the plug 42 and the desired air-
pressure on the valve easily obtained. |

90

95

- In Fig.7 I have shown a modification in

the manner of conducting the air into the
piston-valve casing and for cushioning the
T'his construction has advan-

may prefer to use it in practice.

casing, through which the airisadmitted from

the pipes 37 and 37, and in one end of the

JOC

10§

casing I provide a dash-pot appliance, con-

sisting of a cylinder 27', provided with a pis-
ton 27", that is secured on the valve-stem.
An air-passage 28" is provided in the wall of
the cylinder 27', leading around the piston,

ILIO

and a plug 28" permits the regulation of the

volume of air passing through said passage.
Where theairentersthe valve-casing through
1ts wall, there is a possibility of the valve
when arrested by the air-cushion stopping

air to drive the valve in the opposite direc-
With the ports in the ends of the cas-
ing this danger is entirely eliminated, and by
providing the ce¢ylinder and piston on the end

115

over the port and preventing the intake of

120

of the valve it is not necessary to regulate .

the admission of air to the valve-casing to
obtain the desired resistance of the cushion.
The piston 27" will positively control the
movement of the valve, making its travel uni-

125

form and regular, and by means of the plug .

28" the resistance to the movement of said pis-

ton can be accurately gaged, according to the

size of the valve and the speed of the engine.
trol the volume of air passing through the |

130

In Fig. 1 1 have shown the apparatus ('3011- |
nected 130 the gate of a gang-saw, 43 repre-

acting as throttles to regulate the size of the ; sentmﬂ‘ the lower end of the gate, and 44: the
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coupling connecting the upper end of the pis- | as before described with reference to its op-

ton-rod 10 thereto. This gate is vertically

movable In the frame 45 and carries a series

- of saws 406, that are secured therein in the

IO

20

30

35

4.0

45

50

o

6o

usual manner. 47 represents the feed-rolls
operated by the usual mechanism 48, that is
common to machines of this character, and
hence requires no detailed description here-
in, the same forming no part of ny inven-
tlon

Upon each side of the saws are the pres-
sure-rolls 44, carried in frames 50, that are
hinged on the framework 45 by means of
lugs 51 and rods 52 passing therethrough.
The removal of one of these rods allows the
frame 50 on that side of the saw to be swung
out to permit access to the saws., Upon
the frame 50, on each side of the saws, are
steam - eylinders 53, having sliding piston-
valves 54, controlled by a lever 55, that is
connected with said valve by a link 56 and
a bell-ecrank 57. This pressure-roll-operat-
ing mechanism and the manner of support-
1ng the same on the framework of the gang
forms the subject-matter of a companion ap-
plication herewith filed June 2, 1902, Serial
No. 109,628, and I make no claim to the in-
vention in this application. Any suitable
means may be provided for supporting the
gang above the operating-engine; but I have

shown horizontal timbers 58, supported upon.

posts 59, that rest upon a base 60.

The operation of my improved engine or
gang - operating mechanism is as follows:
Steam being admitted through the port 16
beneath the steam-¢ylinder piston, both pis-
tons will be raised to the upper ends of their
cylinders. As the piston 7 opens the pas-
sages 8 behind itin its upward movement the
air in front will be allowed to pass around
to the rear of the piston, and no compression
will take place until the piston 7 has closed

the upper inlet-openings to the air-passages..

From this point on toward the cylinder-head
the air will be compressed and will act as a
cushion to take up the momentum of the rap-
1dly - moving parts and prevent shock and
damage to the machinery arising from the
contact of the pistons with the ecylinder-
heads. As the piston 7 approaches the point
where 1t will close the air-passages leading
around to it the reduced end 6 will enter the
chamber or recess in the cylinder-head and
compressing the air therein will force it up
through the pipe 87 and the air-duct 27 into
the valve-casing and move the valve toward
the opposite end until 168 motion is arrested
by the air-cushion or by the piston and cyl-
inder device heretofore referred to. The
travel of the valve, however, before being
stopped will be sufficient to close the passage
leading from the live-steam pipe to the port
16 and open the passage from said pipe to the
port 15. Steam will then enter the steam-
cylinder above its piston, and both pistons
will iImmediately begin to deseend. The pis-

posite movement, allow the air to escape
until the piston passes the open mouths of
the alr-passages and approaches the cylin-
der-head, when the cushion will be formed
as before and the momentum and shock
taken up. The air will be driven through
the pipe 37 into the right-hand end of the
valve chamber or casing behind the valve,
which will be moved toward the left, closing
the upper steam-port to the live steam and
opening 1t to the exhaust. It may be neces-
sary in starting to set the valve by hand; but
after that the valve and engine will contmue
to operate until steam is qhut off from the
steam-cylinder. The valve will automatic-
ally adjustitself to its different positions, and

should it for any reason during the operation

of the engine get out of stroke and not move
in unison with the reciprocating pistons it
can be readily set by hand.

I have shown my improved form of enf—"lne
adapted for use with a gang-saw; but it w1ll
be understood that it is eqnally applicable
wherever it is desired to drive a reciprocat-
Ing mechanism at a higher speed than would
be practicable for the appliances that have
heretofore been used for this pulpose

I claim as my invention—

1. An engine, comprising.a steam and an

70

75

30

GO

95

air eylinder ptowded with pistons on a com-

mon rod, the air-cylinder piston having re-

duced extensions forming auxiliary pistons

100

on each end, said air-cylinder having eham-

bers in its ends corresponding in form and
adapted to receive said reduced extensions, a

floating piston-valve open to the sfeam sup-

ply and exhaust and having passages commu-
nicating respectively with the ends of said
steam-cylinder and with the chambers in the
ends of said air-cylinder.

2. An engine, comprising a steam and an
air ¢ylinder provided with pistons on & com-

mon rod, sald air-cylinder being provided in

105

ITOQ

its wall with air-passages leading past the

middle thereof and opening into the ends

near the cylinder-headsand having means for
regulating the volume of air passing there-
through, a sliding piston-valve having ports
in its casmﬂ' commumeatmw with 13]:13 steam
supply and the exhaust, ducts Oor passages

valve.
3. An engine, comprising

a steam and an

II5

leading from said valve and communicating
respecbwely with the ends of said cylmders-
and a cushion stop device connected with said

120

alr cylinder provided with pistons on a com-

mon rod, the air-cylinder piston having re-

125

duaced extensions on each end and said air-

cylinder having air-passages in its walls lead-

ing around its piston from one end to the

other, and means for regulating the flow of
alr therethrough, the ends of said air-cylin-
der having chambers corresponding in form
and adapted to receive said reduced exten-

130

sions, and the openings leading to said air-

ton 7, approaching “the lower head 4, will, | passages being a sufficient dlstance from the




1Q

T5

.

heads of the main portion of said air-cylinder
to allow for the formation of air-cushions be-
tween said heads and the middle portion of
sald piston, a sliding valve having its casing
provided with ports communicating with the
exhaust and the live steam, and suitable pas-

sages or ducts leading from said valve to said

steam-cylinder and to said chambers.

4. An engine, comprising a steam and an
air ¢ylinder having their pistons on a common
rod, a floating piston-valve open to the steam

and exhaust pipes and having nassages com-
municating respectively with the ends of said }

cylinders and adapted when reciprocated to
alternately shut off the admission of steam to
the steam-cylinder passages and open them

- tothe exhaust, and a cushion stop device con-

20

35

nected with said valve. |

5. An engine, comprising a steam and an
alr cylinder provided with pistons on a com-
mon rod, said air-cylinder having chambers
in its ends to receive correspondin glv shaped
extensions on the opposite sides of its piston,
a sliding piston-valve open to the steam sup-
ply and exhaust and communicating respec-
tively with said steam- eyhnder and with said

chambers.

6. An engine, comprising a steam and an
alr cylinder having their pistons connected,
a sliding piston-va,lve ‘having passages com-
municating respectively with the ends of said
cylinders and adapted when reciprocated by
the compression of the air in the ends of said
alir-cylinder to alternately shut off the admis-

sion of steam to the steam-cylinder passages |

717,136

and open them to the exhaust, and an air-

cushion stop device connected with said
valve.

7. An engine, eomprlslnﬂ‘ a steam and an
air cyhnder having their pistons on a common

rod, a sliding piston-valve open to the steam

and exhaust pipes and having passages com-

municating respectively with the ends of said
cylinders and adapted when reciprocated by
the pressure of the air generated by the move-

ment of said air-cylinder piston to alternately .

shut off the admission of steam to the steam-
cylinder passages and open them to the ex-
haust, and a cylinder provided at one end of
said Valve and having its piston connected
with said valve-stem.

8. An engine, comprising a steawmn and an
air cylinder having their pistons connected,
a sliding piston-valve having passages com-
municating respectively with the ends of said
cylinders, a cushion stop deviece comprising
a cylinder provided at the end of said valve

| and having its piston connected with the stem

thereof, and an air-duct in the wall of said
cushion stop-cylinder leading around its pis-

ton and having a suitable throttle whereby

the resistance of the cushion to the movement
of the valve may be controlled.

In witness whereof 1 have hereunto set my
hand this 27th day of May, 1902.

EDWIN E. THOMAS.

‘In presence of—
RICHARD PAUL,
M. C. NOONAN.
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