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. SPEGIFICATION forming part of Lietters Patent No. 302,835, dated July 29, 1884,

Application filed February 7, 1824, (No model.)

To all whonm it may concermn: _

Be it known that I, HAMLIN F. FRISBIE,
citizen of the United States, residing at Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and use-
ful Improvements in Valve-Gear for Puppet-

Valve Engines, of which the following 18 aQ

specification. o |
My invention relates to an improved engine
adapted to operate puppet-valves, all of which

will be fully set forth in the description of the

accompanying drawings.

~ Tigure 1 is a longitudinal elevation of a
puppet-valve engine embodylng my invention.
Fig. 2 is a transverse sectional elevation on
line # =, Fig. 1, showing the mechanism for
operating the valve-rods. Xig. 3 is an eleva-
tion of one of the pillars on which the valve-
rod crank-arms are pivoted. Tig. 418 a sec-
tional elevation on line y y, Fig. 2, showing
one of the journal-bearings and the two shafts,
one inside the other, for supporting and op-
erating the valve-rod mechanism. Ilg. 518 &
hroken elevation, partly in section, of one of
the valve-stem cross-heads and its lifting
crank-arm. Fig. 6 is an elevation of a de-
tailed part of the valve-operating mechanism,
showing a broken-off portion of one of the ec-
centric-rods and its forked connection with the
vibrating arm on the valve-operating shaft,
and also showing a cross-section of the tumb-
ling-shaft and its erank and rod connection
with the said eccentric-rod, for bringing the
valve-operating mechanism into and out of
engagement with said eccentric-rod. - Ifig. 7

is a view similar to Fig. 6, bntshowing another |

eccentric-rod and its forked connections with
the valve-mechanism, and another tumbling-
shaft and rods for bringing the cut-off and
full-stroke devices into and out of engage-
ment. Tig. 8 is a plan view of the two afore-
said tumbling - shafts, showing crank -arms
keyed thereto, with the rods (in section) for
connecting the said crank-arms with the ec-
centrice-rods. . N

A represents one of the bed-plates of the
engine, being duplicated on the opposite side
thereof. « @ represent shoulders of the bed-
plates, to which the cylinder B is secured by
ears b. |

AlA i*epregent the supply-valve chambers,

&

prpn———— R L] —

secured to the ends of the cylinder in the usual
inanner. ] ' _

B’ represents the steam-supply pipe, and B”
tlie exhaust-pipe. The supply and exhaust
valves are both of the puppet form, and their

constroction and mode of operation are fully

shown and described in a pending application
for Letters Patent filed by me December 13,

1883, Serial No. 114,991. The present-appli-

cation relates more particularly to the mech-

anism for operating said valves automatically, -

and is constructed and arranged as follows:

C C represent pillars or posts, which are
bolted to the pipes B’ B” in juxtaposition to
the supply and exhaust valve chambers.

(' represents a rectangular irame or plate

supported by the pillars C and bolted to the

tops thereof. These parts, together with the
steam pipes or chests B’ B”, form the frame-

work upon which the valve-operating mech-

anism is sapported. | _.
¢ ¢ represent the stems of the steam-supply
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valves. These stems slide in collars or bear--

ings ¢/, which are bolted to the plate ', as

shown in Kig. L.
¢’ ¢’ represent slotted cross-heads of valve-
stems c. | |
- ¢ represents the slots of eross-heads ¢’. The
stems of the exhaust-valves on the side of the
engine opposite to that shown In Fig. 1 are
constructed and supported In & manner 3111
lar to the supply-valve stems ¢” ¢". |

D represents a standard-bearing bolted to
exhaust-pipe B” and supporting one end of a
through rock-shaft, k. S -

D’ represents another standard-bearing, for
supporting the opposite end of shaft E.

D" represents .a horizontal arm, projecting
from the steam-supply chest B'. DBearing-
standard D' is bolted to the arm D, as shown
in Fig. 2. ' '

d d’ represent bearing-standards bolted to

chests B’ B” in line with the standards D D',

so as to support the through-shatt 1 on the
bearings D D’ and a short hollow shaft, I,
apon bearings dd’. Shaft I loosely surrounds
a part of shaft B, as shown in Figs. 2 and 4,
and operates the valve cut-off devices pres-
ently deseribed.

¢ ¢ represent the eccentric-rods which ¢on-
nect the valve mechanism with the cams on
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- the driven wheel-shaft, for Operatiug the said | fork J being in engagement with the bolt N on

19

15.

valve mechanisn. -
- E represents a double-forked or X-shaped
arm on the free end of eccentric-rod e.

G represents a slotted crank lever or arm,

keyed to the end of shaft 5, adjacent the stand.

ard-bearing D',

G’ 18 a slotted guide-plate, between which
and the crank-arm G the fork T operates.

g ¢’ represent bolts for securing friction or
slide plate G’ in position, and act as wrist-
pins, upon which the sockets ¢* ¢° of the forked
arm E’ engage to oscillate shaft L.

H represents a handle on the crank-arm G,
for raising the valves by hand jn starting the
engine, if desired. Crank-arm G and guide-
plate G" are slotted in the manner shown in
Ifigs. 1 and 6, so that the position of the bolts

99, which pass through them, may be changed
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- shaft H'.

 30

35

4'0-

~-naled and operated in a

45

50

5

- 60

: --.65

- upper end to
‘turn is attached at its free end to the fork O.
. The lower end of rod (Y is

to adjust and regulate the stroke of crank-
arm G, and therefore to quicken or lengthen

the movement of the valve mechanism.
- H' represents a horizontal tumbling-shatft,

Journaling in suitable bearings, i, and pro-.

vided with a erank-arm, //, which connects by
a vertical rod, H? with the eccentric-rod e.
#° 18 a handled lever, keyed to tumbling-

lever 7%, the forked arm F is raised or lowered
for engagement with either of the bolts or

Wrist-pins ¢ ¢’ to run the engine on the for- |

ward stroke, or to stop and reverse 16, or to
stop it altogether, as desired. -

I represents a slotted crank-arm, keyed to
shaft E intermediate the standard-bearings D’
d; and I’ represents a box sliding therein.. On
one end of box I’ is a wrist-pin or stud ¢, and
on the other end an upwardly-forked arm, J.

K 1s a vertical yoke-rod, pivotally con-
nected at its upper end with pin 4, and at its
lower end with a crank-arm, %, keyed to a
horizontal turabling-shaft, I, which is jour-
similar manner to
tumbling-shaft H’, and is arranged parallel

‘therewith.

L 1s the operating hand-lever of shaft I,

k & represent a double or forked crank-arm,
keyed to shaft 1. : |
- M M'represent crank-arms extending above
and below shaft B, and united by a hub, m,
which is keyed to hollow shaft F, adjacent
the standard-bearing d.

M is a short arm and M’ a long one.

N 1s abolt or pin,proj ecting from the upper
end of short arm M, so as to engage fork J.

N" i8 abolt at the lower end of long arm M,
attaching a guide-plate, n, and having an in-
termediate downwardly - projecting forked
arm, O.

O’ is a vertical rod,pivotally attached at its

the eccentric-rod ¢/, which in

pivotally con-
nected with erank-arm % on the tumbling-shaft
L. In Fig. 2 I have shown the forks J and O

When shaft H’ is oscillated by the |

]

|

r

| or tumblers similar to tumblers Q,

the short crank-arm M, and fork O out of en-
gagement, both forks J and O being con-

nected with the tumbling-shafs 1. by the rods

K and O’and the double-crank arm k%’. They
are raised or lowered simultaneously to re-
verse the engine or alter the stroke from a
cut-off to a full stroke, or vice versa. )
- P represents a erank-arm keyed to hollow
shaft I, intermediate the standard-bearings
d d’, being adjacent bearing d. - -
- P’ represents the connecting-rod pivotally
connected at its center to crank-arm P, and
at 1ts ends to crank-arms or valve-tumblers Q.
R represents a crank-arm keyed to shaft I,
Intermediate the standard-bearings ¢’ D; and
R” R” are exhaust-valve connecting-rods piv-
otally connected at their inner ends to crank-
arm I and at their outer ends to crank-arms
being lo-

cated on the opposite side of the engine and

| operated 1n a similar manner.

S represents bracket-bearings projecting
from the pillars or posts C C; and S are bolts
passing through holes in brackets S and valve-

75"
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tumblers Q, forming pivots for supporting
| and journaling said tumblers Q. :

s represents the projecting arms or toes of
tumblers Q, which enter the slots ¢ of the
cross-heads ¢” of the valve-stems ¢ and raise
the valves in the operation of the engine.
This manner of arranging the lifting-toes s so
that they slide within the slotted cross-heads
¢” ¢ is of advantage, as 1t effectually obviates
any lateral or circular nmovement of the valve-
stems or the valves, and at all times insares &
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positive connection of the lifting-tumblers and -

valve-stems. | |
The arrangement of the standard-bearings

105

da D D'in line for supporting and journal-

ing a through-shaft and
1t simplifies and reduces the cost of COn-
struction of the engine, at the same time mak.-
Ing 1t Ssymmetrieal and sightly in appearance.

The use of the valve-rods and

with my improved
as set forth in mysaid pend-

balanced valves, _
15 of great advantage over

ing application,

| the customary lever devices, asa more power-

ol ——

ful engine is produced, which requires less
steam to operate it, and the valves are elevat-
ed with very little resistance to overcome, and
therefore with more freedom. The rock-shaft
Ii 18 journaled concentrically within the rock-
sleeve I upon its own Independent; bearings,
located upon the standards D D', and the
sleeve Fis independently journaled on stand-
ards d d. TEach of these shafts operates the
connecting-valve mechanism independently of

their crank-
arm connections as I have shown and de-
Scribed them, together

hollow shaft surround- -

IIC
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125

each other, yet from the central point of the

engine-frame, and allows any desired latitude
of adjustment of one set of valves to the other.
I claim— -
1. The combination of the steam -Supply pipe

- 1n their upward position for the cut-off stroke, B', the exhaust-pipe B”, the pillars C, sup-

I 30
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ported by said pipes B’ B”, and the rectangu- |

lar frame (7, secured upon the tops of pillars
{, the sald several parts constituting a frame
to support the operating parts of the engine,
substantially as described.

2. Ina steam-engine, the combination of the
standard-bearings D D’ and bearings d &, ar-

ranged in line mth each other, the roek Sh.:tftﬁ

1, Jourﬂaled in bearings D D’ and provided
with crank-arms and connecting-rods to oper-
ate the exhaust-valve, and the s]eeve K, jour-
naled in bearings d d", and encireling a 1301131011
of shaft B, and provided with a crank-arm and
connecting-rods to operate the supply-valve
mechanisni, substantially as deseribed.

3. In combination with the rock-shaft B and

‘sleeve-shaft I, the double-crank arm M M,

and the adj ust‘mble forks J O, adapted to en-

gage with the crank-arm M M’ for changing
Ithe piston from a full toa pmthﬂ stroke

Sub
stantially as specified.

4, Inasteam-engine, the combmwtmu of the
rock-shaft E, S]eeve F, rod P, and rods R' R”,
connected, 1"e51:)ectively, to sleeve I and sha-ft
Ii, and the pivoted lifting-tumblers connected

t0 the ends of said 1ods Substm:ltmlly as de-
scribed.

5. Ina steam-engine, the combination of the
pillars C, frame C supported thereon, the
puppet-valve stem ¢, sliding through 2 cellal 30
on frame C', the slotted cross-head ¢” , COI-
nected to sald valve-stem, and the pivoted
tumbler having its li{tin g-—arm passed through
the slotin the head, substantially asdeseribed.

6. In a steam-engine, the combination of the 35
shaft I, sleeve I, slotted crank-arm G, con-
nected to shaft I, tumblers Q, the valve-stems
provided with Slotted cross-heads ¢”, and the
rods connecting the valves to the shaft and
sleeve, substanumllv as described.

7. In a steam - engine, the combination. of
pillars O bracket- bealmgs S, secured to the
sides theleof the angular llftmﬂ tumblers Q,
the bolts &, for pwotmﬂ‘ the tumblers to the
brackets, and the rod P’, connecting the oppo- 453
site tumblers, substantially as described.

In Lesblmony whereof I have hereunto set
my hand. |
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- HAMLIN F. FRISBIE.

- Witnesses:
JOHN H. JONES,
M. E. MILLIKAN.
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