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UNITED STATES PATENT OFFICE.

CHARLES W. FREEMAN, OF MOUNT CARMEL, ILLINOIS.

~ VALVE-GEAR FOR STEAM-ENGINES.

SPECIFICATION forming part of Letters Pa.te_ilﬁ No. 695,454, dated March 18, 1 902.
R Application filed May 8, 1901 Serial No, 59,258, (Nomodel) o

To all whom, it hma,y concern: |
Beitknown thatI,CHARLES W. FREEMAN,a
citizen of the United States, residin gatMount

‘Carmel, in the county of Wabash and State

of Illinois, has'invented a newand useful Im-
provementin Valve-Gears for Steam-En gines,
of which the following is a specification.
Thisinvention relates to steam-en gines,and
more particularly that class wherein recipro-
catingmovementof the valveisobtained from
the piston-rod. _ B o
The object of the invention is in a simple,

eifective, and direct manner to reciprocate |

the valve from the piston-rod and to hold the

valve against movement except at proper.
times; furthermore, by the mechanism em-

- ployed to prevent dead-centering.

20

With the above and other objects in view

the invention consists, generally stated, in

combining with the valve-stem a valve-rod

,!'tional detauill.iriew taken throﬁgh the steam

- and tappets to lock the rod at each recipro-
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cation of the valve and in providing the pis-
ton-rod with spring-arms to engage with parts

of the valve-rod to exert end thrust thereon,

a projection carried by a part of the piston-
rod operating to release the tappets to per-

‘it shifting of the valve through the spring-

arms slightly in advance of the completion

of the stroke, whereby there will always be a.
cushion of steam in front of the piston-head

to effect requisite cushioning.

Theinvention consists, furthermore, in the
‘novel construction and combination of parts i
of a valve-operating mechanism of an engine,

as will be hereinafter fully described and
In the accompanying drawings, forming a
part of this specification, and in which like

‘numerals of reference indicate correspondin o

parts, I have illustrated a form of embodi-
ment of my invention capable of carrying my
1deas into effect, it being understood that the
general construction and arrangementof parts
therein exhibited may be varied or wholly
changed without departing from the spirit or

Scope ot the invention, and in these draw-

Ings— o _ F
Figure 1 is-a view in side elevation with

‘part of the supporting-framework being re-
moved. Fig. 2 is a view in plan.

Fig. 8is a
cross-section on the line 3 3 of Fig. 1 looking

l

|

In the direction of the arrow. Fig, 4is a sec-

chest and cylinder, showing more particu-
larly the arrangement of the ports. Fig. 5is

-a detall view in perspective of the valve-rod.

55

Fig. 6 is a detached detail view showing the

modified form of spring to actuate the cluteh.

1 Fig. 7 is a detached sectional view showing

the modified form of the valve-shifting mech-
anism. Fig, 8 is a detail view of a modified

arrangement of valve-operating springshown

in Fig. 7. Fig. 9is a detached detail view
of a modified form of valve-operating rod.
Referring to the drawings, 1 designates the
engine-base, the same to be of any preferred
construction, and therefore needs no detailed

description. Secured toor mounted upen the

6o
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base are two bolsters 2 for supporting the cyl-

inder 3. . The cylinder is secured to the bol-
sters In any preferred manner, that herein
shown being one of many ways of aceomplish-
ing thisresult and consisting in providing the

tions 4, through which pass bolts 5 into the
bolsters. The valve is of the ordinary bal-
anced slide type and the piston-head of the

usual construction, and as these parts will

‘casing of the eylinder with flanges or projec-

75

be well understood. detailed description is

deemed unnecessary. . Thesteam-ports 6 and
7 instead of passing from the port-holes § to
the respective ends of the cylinder, as usual,

80_'

are reversed in operation, the steam-port 6

steam-port 7 at the rear end of the cylinder

leading from the front of the cylinder being
carried back to the rear of the valve and the

being carried forward to the front of the valve.

| This is rendered necessary for the reason that
in the operation of the engine the valve is

shifted from one extreme of the steam-chest

90

to the other and remains stationary until the

stroke has been completed and the piston has

nearly reached the end of.its return stroke,

‘when the valve is instantly shifted and steam
in advance-of the valve passes through the

port to the rear of the piston, and vice versa

when the piston has nearly reached the limit
of 1ts stroke in this direction. . |

Connecting with the valve-stem 9isa v
rod 10, the same being mounted in suitable

93

ve-

100

guides 11, carried by the cross-pieces 12 on

the supporting-frame of the engine. The
valve-rod 10, as herein shown, is provided at

one end with a bifarcatedlug 13, between the
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‘the valve-rod in this instance by a longitudi-

>, 695,454

members of which is pivoted one end of the |
valve-stem,the valve-rod being provided near ,
cach end with a lug or abutment 14 to be en-
caged by tappets 15, suitably supported above

nal plate 16, secured to the cross-pieces 12.
The manner of supporting the tappets, as
herein shown, is merely illustrative of one
way of accomplishing this, as it is obvious
that they may be supported in other ways and
still be within the scope of my invention.
To limit the arc of movement of the tappets, |
stops 17 are provided, these permitting free
movement of the tappets, but preventing their
being thrown out of engagement with the lugs
or abutments 14 under the operation of the
engine. The valve-rod 10, as herein shown,
is composed of a flat piece of metal, although
it is to be understood that it may be of other
shapes than that shown, and is provided with |
two inwardly-projecting arms 18 and 19, re-
spectively, extending parallel with the main
portion of the valve-rod and forming at each
end of the rod a recess in which thedepending
arms of the tappets work. As here shown,
each tappet comprises an approximately L-
shaped structure having ashort arm 20 and a
long arm 21, the long arm to rest upon the lugs
or abutments 14 and the short arms, as above
stated, to work in the recesses of the valve-rod.
The underside of each tappetis provided with

a shoulder 22 to interlock with the lugs 14, |

thereby to hold the valve-rod 10 and with 1t
the valve in shifted position until released by
mechanism to bedescribed. Ashereinshown,
the tappets are gravity-controlled; but it is to
beunderstood thatspring pullorpressure may
be employed to cause their shoulders more
firmly to engage with the lugs or projections.

Mounted in suitable bearings in the side }
frame of the engine is a line-shaft 23, the same
tocarry a fly-wheel or not, as maybe preferred.
The line-shaft passes through oris straddled |
by a head or plate 24, suitably secured to the
piston - rod, the plate working in suitable
suides 25,arranged, respectively, on theunder |
side of one of the cross-pieces 12 and a bolster |
26, carried by the engine-base. The head or
plate earries on opposite sides, one above and
one belowtheline-shaft,tworack-plates27and
28, the same to engage with the cear-wheels
29 and 30, mounted loosely on the shaft and
on opposite sides of the head 24. The hub 31 |
of each of these gear-wheels is formed into
a cluteh-face 32, forming one member of a
clutch, the other member whereof is consti-
tuted by a collar 33, mounted on the shaft for
limited lateral movement, but held from ro-
tation thereon by any suitable means. As
here shown, the collar is provided with lon-
situdinal slots 34, engaged by a pin 35, pass-
ing through the shaft, and by this arrange-
ment it will be readily understood that the
collar will be free to have limited lateral play
on the shaft, but will be held against rotary
motion independent thereof. |

{

The clutches of the two gears are alter- |

nately operative—that is to say, when the pis-
ton is moved in one direction the members of
one of the clutches are locked and the mem-
bers of the other clutch unlocked, and vice
versa. _

To effect automatic locking of the collars

70

with the clutch members of the gear-wheels, .

springs 36 are employed, which are in this in-
stance shown as leaf-springs, secured to the
inner sides of the support of the engine and
straddling the shaft and bearing against the
collars; but it is to be understood that in-
stead of employing leaf-springs, as shown
and mounted in the manner shown, I may em-
ploy coiled springs mounted on the shafts and
interposed between the ends of the collar and
a pin passing through the shatt, as shown 1n
Fig. 6. |

The mechanism for effecting shifting of the
valve-rod 10 and li{ting of the tappets from
engagement with the lugs or abutments 14
comprises two leaf-springs 57, suitably se-
cured to one side of the head or plate 24, a8

clearly shown in Fig. 1, these springs com-

prising upstanding members arranged in di-
vergent relation to engage, respectively, with
the arms 18 and 19 of the valve-rod. The
arms 18 and 19 are preferably provided with
a roller 37* at the point where the springs
contact, thereby to reduce friction and
lengthen the life of the springs. The mech-
anism for lifting the tappets at each recipro-
cation of the piston consists of an arm or up-
right 38, carried by the head 24, this arm to

' engage with a short arm 20 of each of the tap-

pets as the piston is reciprocated. _
As will be observed by reference to Fig. 1,
the arms of the springs diverge some distance

beyond the armn 38, so that under reciproca-

tion of the piston the springs will first con-
tact with the roller either on the arm 13 or
19, as the case may be, thereby exerting end
thrust on the valve-rod 10 in advance of the
time in which the arm 3S engages the tappet,

' so that the instant the arm 38 engages with

and lifts the tappet free from one of the lugs
or abutments 14 the force of the spring will
cause instant shifting of the valve, and thus
reverse the feed of steam to the cylinder,
causing opposite movement of the piston.

| The arm 38 contacts with the arms 20 of the

tappoet at the instant when the cluteh-face of
one of the collars engages with the clutch-
face of the hub, so that a very slight move-
ment of the arm toward the tappet will cause
the long arm to be thrown outof en cagement
with the abutment on the valve-rod and per-
mit shifting of the valve.

Instead of having the springs 87 for eitect-
ing shifting of the valve-rod 10 these may be
dispensed with, and in lieu thereof a rigid
upwardly-extending projection 39 will be se-
cured to the head 24 1in line with the arms 18
and 19, as shown in Fig. 7. Thearms 18 and
19 will each be provided with guides 13*, as
shown in Fig. 8, in which will work a builer-
rod 19%, and between the guides on the shanl
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~ have connected with it a lever 42, pivoted in-

20

25

30

335

40

- the spirit or qecuﬁemﬂ* any ef the advantages

45

50

55

6o

Hetglyngy oyt tan

~ciples of the invention as fully set forth.

on the uprwht 96 below the rack-bar 27 and

695,454

of the. bu"
20"* operating n01mally to hold the buffer-

hea,d pr OJected ‘As the piston reciprocates |
the projection 39 will alternately engage with
the buffer-heads and cause shlfbmﬂ' of the i

valve in the same manner as that effeeted by |
the springs 36. -
To reduce friction on the lme-shdf t due to
the weight of the head 24, suitable guides 40
and 41, antlfrletlon or other will be provided

on the cross-piece above the rack-bar 28, and
by thisarrangement a smooth and even move-
ment of the p1ston will be effected.

Instead of arranging the steam-ports in the
manner described they may be arranged as
usual, but in that event the valve-stem would

termediate of its ends, asshown in Fig. 9, the
valve-rod 10 being connected with one end of
the lever and the valve-stem the other. Dby
this arrangement it will be obvious that the
same 1esnlt will be obtained as where the
ports are arranged as shown and described
in connection w1th Fig. 1.

~As before pointed eut the particular man-_
ner in which the parts of my engine are con-
structed and assembled isnotto be considered
the only way in which the same 18 to be ac-
complished, as in constructing full-sized ma-
chines the various parts may be modified or
wholly changed. Such changes, however,
will not a: Tect the broad and underlying prin-

From the foregoing it is thought that the
construction eperatwn and manyadvantewes
of the herem deseribed invention will be ap--
parent to those skilled in the art without fur-
ther descripfion, and it will be understood
that various changes in the size, shape, pro-
portion, and minor details of construction
may be resorted to without departing from

of the invention.
Having thus described the mventmn what

I claim 18—

1. In anengine, the combination Wlth a re-
ciprocatory piston-rod, of a reciprocatory
valve - rod, locking means for holding the
valve-rod aﬂ‘emsfs movement at the Opp051te
ends of its stroke a yielding operating device
carried by the plsten-rod and arranged to en-
ogace the valve-rod to move the same, and
means separate fromthe operating devme and
mounted independently upon the piston-rod
to move the locking means to an inoperative
position.

2. In an engine, the comblnatlon with a re-
ciprocatory pleton rod, of a reciprocatory

valve-rod, devices for locking the valve-rod

against mevement at the 0pp051te ends of its.

stroke dwerfrent springs carried by the pis-
ton- rod and arran rred to engage the valve-rod

to move the same in epposwe - dir ections, and

means located between thedivergent springs

and movable with the piston - 10(1 to a,ltm- i

er-rod will be arranged a spring |

nately engage the 10(3]11110' devmes end throw .

them to 1n0perat1ve p051t10ns

3. In anengine, the combination witha re-
76

c1p1ocat01y piston -rod, of a. rec1procat013
valve-rod located ebove the piston-rod, piv-

to the piston- rod and arranged to engage the

| oted tappets for locking the valve-rod acra,lnst' o
‘movement at the 0ppos1te ends of its stroke o
divergent springs secured at their lower ends "

75

valve-rod to move the same in opp031te dn*ec- -

tions,and an upstanding arm rigidly mounted

upon the piston-rod between the divergent
$prings, said arm being arlanﬂ'ed fo alter-
nately engage the teppets and throw them to |

1noperetwe posmons

4, In a steam-engine, the eombmatwn with

a valve-stem, of a valve-rod provided with

two roller- bearmn' arms, tappets pivoted in-
termediate their ends abeve the rod, each tap-

pet comprising a short depending arm and a.

long arm, the long arms having shoulders to
engage Wlth lugs -or projections on the valve-

rod, stops for hmltmﬂ' the swinging of the tap-

pets, spring-arms carrled by the piston-rod
to-engage alternately with the rollers of the

90_'.

Valve 10d to engage the short arms of and -

exert end thrust thereon and a progjectlon
carried by the piston-rod and operating to re-
lease the tappets to permit s]uftmg of the
valve through the agency of the spring-arms.

o5

5. In an engine, the combination with a re- '
ciprocatory piston-head, of a remprocatory -

valve-rod located adgacent to the. piston-rod,

bell-erank tappets pivoted contiguous to the
valve-rod one of the arms of eaeh tappet be-
ing prowded with a shoulder which is ar-
ranged to engage the valve-rod and prevent
movement of the same, the other arm being
free, means carried by the piston-rod and ar-
mncred to engage the valve-rod to move the
lettel and a devwe also carried by the pis-
ton- rod and arranged to engage the free arms
of the tappets to alternetely nove sald tep-
pets to inoperative poswlons

6. In a steam-engine, the combmetwn mbh

IC0O

105

110

a valve-stem, of a valve-rod guided for longi- '
tudinal movement, the rod belnn' prowded at

opposite ends mth an upwerdly extending

lug, and. with a roller-bearing arm ad;yacent-

to the lug
movement above the rod, each tappet having

, two tappets. mounted for swinging

11§

a long arm provided Wlth a shoulder for en-

oaging alug and with a dependmﬂ' short arm,
a plston carrying twodiverging springs adapt—-
ed alternately to engage Wlth the roller-bear-

120

ing arms of the valve-rod, and a projection -
cerrled by the piston-rod end adapted alter-

nately to engage with the short ar ms of the
tappets..

7. In an enﬂme the cembmatlen Wlth a, re-

r2g

ciprocatory plsten rod, of a reciprocatory

valve-rod located ebove the piston-rod, bell-
crank tappets pivoted above the va,lve rod,
one of the arms of each tappet being pr 0v1ded

130

with a shoulder which is arranged to engage

the Velve rod and prevent movement of the




A 695,454

*

same, the other arm being disposed in de- | In testimony that I claim the foregoing as
pending relation, means carried by the pis- | my own I have hereto affixed my signaturein 1o
ton-rod and arranged to engage the valve-rod | the presence of two witnesses.

to move the latter, and an upstanding arm | o T T TN A

5 also carried by the piston-rod and arranged CIIARLES W. FREEMAN.
to engage the depending arms of the tappets Withesses: _
to alternately move said tappets to inopera- | - M. II. MUNDY,

tive positions. P, T, FARNSWORTH.
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