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v To all whomy it may concerm: :
. - Beitknownthat I, PIERRE RICHEMOND, en--
. gineer, a citizen of the French Republic, re-
~= - giding at Pantin, Seine, France, (post-office’
5 address50 Route d’Aubervilliers, insaid city,)
.. have invented certain new and useful Tm- |

i e

.I. '
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 PIERRE RICHEMOND, OF PANTIN, FRANCE, ASSIGNOR TO SOCIETE ANONYME
~ DES ETABLISSEMENTS WEYHER ET RICHEMOND, OF PANTIN, FRANCE,

. GOVERNOR FOR STEAM-ENGINES.

o ':s:iE'ci'rIcATIOjN,f_forming;pa'rt'zaf' Letters Patent No. 728,185, dated March 17, 1903,

o _-'e‘-‘spplicﬂgtion-ﬁle'ﬁis-'ﬁdﬁrﬁﬂﬁiﬁ;'.-1',902;- Serial No. 99,018, (Nomodel) . - -

© " provements Relating to Governors for Steam-

L - Engines, of which the following is a specifica-
. 10 This invention relates to valve - gear for
. -steam -engines in which the distribution of

- steam 1s effected by a D-valve, a piston-valve,
- orthelike having lap and lead, and has for

S its object to provide an arrangement whereby:-

15 the rate of cut-off can be varied by causing
-~ the governor toacton an eccentrie to alterits
-~ throw without having to overcome too great

.. aresistance. - . . .

.+ The essential feature of thisinvention con-
20 sists in utilizing for the purpose the rotary
- motionof theeccentric relatively to its straps,
.« andinorderthat the invention may be clearly

o ‘understood I will now proceed to describe it

S0 with reference to the accompanying draw-

. - Figures 1 and 2 are vertical sections of an

~arrangement of mechanism according to this

~ - invention, the section in Fig. 2 being taken

- ~through a 1iﬂe"A'_-B"‘0f'Fig.: 1. Fig.3 isalon-

30 gitudinal section through line A’ B’ (not

. shown) of Fig. 5. 1
. of Fig. 3, partly in section. Fig. 5 is a hori-
© zontal section on line C D of Fig. 4, and Fig.
-+ 6 shows the improved mechanism connecting

Fig. 4 is a side elevation

3 5 the controlling device with the governor.™
- Like letters and numerals are employed to

- indicate similar parts in all the ficures. .

- In the figures, ¢ represents an eccentric-

sheave through which passes the shaft b, the
40 said eccentric being capable of occupying va-

rious positions relatively to the axis of the

Y shaft. For'example, as shown in the draw-

1ngs, the center of the eccentric is capable of

~ moving to al:iy'“poiﬁ'-tjij.-be”tween*_t-hé-_'ﬁxtreme DO-

45 sitions ¢ and d. '

'
i I

I ———

|

| cated by ¢ d. The éccentric-sheave « is in-

tegral with a disk 7, inclosed in a drum 9,

‘keyed on the shaft b, and is in contact with
‘the interior of the said drum, within which it 55

can slide, it being guided in its movement by
two feathers 10 and 11 to insure it moving in
the proper direction and at the same time
serving to impart to the said disk 7 and ec-
centrie-sheave a rotary motion with the drum 6o
9, which is rotated by the shaft b. Through
apart7¥, which connects the ececentrie-sheave

(-« to the disk 7, passes a spindle 12, which

carries on one end a bevel-wheel 14, figs. 1
and 2, (or a worm-wheel 33, Figs. 3 and 5,) its 65
other end being screw-threaded and serewing
into'a nut 13, Figs. 1, 2, 3, and 4, fitted in the
boss 7* of the drum 9, so that if the screw-
threaded spindle 12 is rotated the disk 7 and

‘the eccentric-sheave a will be moved along %o

the feathers 10and 11, the elongated opening
a', embracing the shaft b, admitting of this

movement.

| -~ As shown in Figs. 1 and 2, the eccentrie-

strap e i1s provided with a worm ¢, with which 75

can be caused to gear two worm-wheels « and

v, mounted loosely on the spindles or axles«
and y, carried on a spindle z, capable of be-
ing partially rotated in a boss 8, integral with

the disk 7.

| 80
As bevel-wheel 1 is formed integral with

the worm-wheel % and another bevel-wheel]

21is also formed integral with the worm-wheel.
v, the wheels % and 1 are loose on the axle
« and the wheels 2 and 2 are loose on the axle 85
y.” The wheels 1 and 2 gear with a wheel s,
forming part of a sleeve revolving freely on
the spindle z within the boss 8 and with a
bevel-wheel 15, sitnated outside the boss 8,
this latter bevel-wheel 15 gearing with the Qo
bevel-wheel 14 on the aforesaid secrewed spin-
dle 12. " On the spindle z is a crank 3, on
the crank-pin 4 of which is mounted a rod
connected to the governor by suitable means.
The operation of this arrangement is as fol- g5
lows: When the spindle z is turned in the

sleeve by the crank 3 to operate the gov- -
| ernor, the crank-pin 4 of the crank 3 willbe
caused to recede from or approach toward
the axis of the shaft b, the partial rotation 1co

" tothe slide-valve by the rod £, .
- The eccentric-sheave ¢ has an elongated
- opening a' therein, through which the shaft

. els the eccentric-strap, which is connected

'_:5iq'lb':p'a'ss<-:~'s and which permits of the eccentric | of the spindle z causing one or the other of .
the wheels « and v to gear with the worm 0,

~ being shifted in position to the extent indi




10

20

2

and since there is a considerable relative mo-
tion between the eccentric-strap e, which
does not revolve,and the rest of the mechan-
ism, which revolves with the shaft, it will be
understood that as soon as the worm ¢ comes
in contact with one or the other of the worm-
wheels © and v a rotation of the wheel s will
take place and impart rotation to the screw
12 through the medium of the wheels 14 and
15 in one direction or the other, according to
which of the wheels & or v be in gear with
the worm 7.
sults in 8 movement of the same in the nut
18, and as the serew 12 forms part of the disk
7,with which it revolves, longitudinal motion
of the screw causes a longitudinal movement
of the disk' 7 on the feathers 10 and 11 and
the centerof thesheavecomes nearerthepoint
¢ or the point d,according to the direction of
rotation imparted to screw 12. Thedirection
of the threads of this serew is such that if the
erank-pin 4 on receding from the shaft 0
causes the worm-wheel © to gear with the
worm ¢ the operation of the system as it has
just been described causes the center of disk
7 to move toward the point ¢,and thus to

~ throw the worm - wheel v out of gear with

30

35

40

the worm <.
pin 4 is moved toward the shaft b, the worm-
wheel v is caused to gear with the worm {.
The operation of the system has for effect to
shift the center of the disk 7 toward the point
d and to cause the wheel v to be thrown out
of gear. | |

Inthe modified arrangement shown in Figs.
3, 4, and 5 the eccentric-sheave a is integral
with the disk 7, mounted within the drum 9,
inside which it is capable of sliding. This
sliding motion is obtained, as hereinbefore
described, by means of the screw-threaded
spindle 12, and the direction of the sliding
motion of the sheave is insured by two feath-
ers 16 and 17 engaging with grooves pro-
vided in the disk 7., These feathers not
only guide the disk 7 in its longitudinal mo-
tion, but also cause it-to participate in the
rotation of the drum 9, to which the said
feathers 16 and 17 are attached. The disk
7 carries the whole of the parts which de-
termine its sliding motion within 9 and are

arranged as follows: A worm-wheel 18, actu- |

ated by the worm 7 on the eccentric-sheave,

~ is integral with a bevel-wheel 19, gearing

55

6o

with a bevel-wheel 20, which is integral with
a bevel-wheel 21. The bevel-wheel 21 gears
with two other bevel-wheels 22 23, which ro-
tate in opposite directions. The worm-wheel
18 and the bevel-wheel 19 rotate loosely on
an axle 24, one end of which rests in a sup-
port 26 and the other end in a support 27,
which also carries the axle 25, on which
the wheels 20 and 21 revolve. The bevel-
wheels 22 and 23 rotate on the axle 28, car-
ried by the supports 30 and 31, attached to

the disk 7. The axle 28 carries between the:

wheel 23 and the support 31 a worm 32, gear-
ing with a worm-wheel 33, keyed on the up-

The rotation of the screw 12 re-

If, on the contrary, the crank-

— .

793,185

per.end of the screwed spin_dlé 12. The part
29 of the axle 28 carries a sleeve 34, partici-
pating in the rotary motion of the axle 28and

capable of sliding on this axle under the ac-

tion of a forked bell-erank 35, pivoted on the
pin 36, fixed to the disk 7.

The sleeve 34 is provided on both ends with
claws or clutch - teeth capable of engaging
with corresponding teeth formed on the in-
ternal faces of the bevel-wheels 22 and 23, so
as to cause either of these bevel-wheels to ro-
tate with the axle 28, according to the posi-
tion of the bell-crank 35. When the two
wheels 22 and 23, as shown in Figs. 3, 4, and
5, are out of gear with the sleeve 34, they ro-
tate loosely on the axle 23. |

The wholeof the parts 18 to 35 are earried
by the disk 7 and participate in its motion
when the eccentri¢ ¢ moves along the path
¢ d. The operation of thisarrangement is as
follows: The motion of the eccentrie within
the strap e causes the rotation of the worm-
wheel 18 around the worm ¢, forming part of
the said strap e. The wheel 18, gearing with
the worm %, is thus caused to rotate on the

70
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80
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axle 24 and through the wheels 19, 20, and

21 cause the rotation of the wheels 22 and 23,
which rotate loosely on the axle 28 so long as
the sleeve 34 is not in gear with the wheels
29 and 23. When the crank-pin 4 of the bell-
crank 35 is moved away from the axis of the
shaft b by the rod 37, the bell-crank 35 turns
on the pin 36, and the sleeve 34 is caused to
engage with the bevel-wheel 23 and impart
rotatory motion tothis wheel and through the
sleeve 34 rotates the spindle 28, which in
turn rotates the screwed spindle 12 through

the medium of the worm 32 and worm-wheel

33. The direction of the threads of the worm

' 32 and screwed spindle 12 is such that thero-

tation of this screw by the bevel-wheel 25
moves the center of the disk 7 and eccentric
a and the whole of the parts carried thereby
away from the axis of the shaft 6. This
movement of the center causes the sleeve 34
to be thrown out of gear with the wheel 23.

The movement of the center of disk 7 on the

path cd is therefore proportional tothe move-
ment of the ecrank-pin 4, caused by the rod
37. If the crank-pin 4 be moved in the op-
posite direction—that is to say, toward the

axis of the shaft b—the sleeve 34 is caused to
oear with the wheel 22. This wheel 22, which

rotates in adirection opposite tothat of wheel
23, causes the serewed spindle 12 to rotate
through the medium of axle 28, worm 32, and
worm-wheel 33 in such manner that the cen-
ter of the disk 7 is moved toward the axis of
the shaft ¢, causing the sleeve 34 to be dis-
engaged from the bevel-wheel 22 when the
crank-pin 4 ceases to be acted upon by the
rod 37.

It will be seen from the foregoing that the
center of the disk 7 and eccentric a Is con-

strained by the feathers 16 and 17 to move.

along ¢ d by an amount equal to and in the
same direetion as the travel of the crank-pin

95
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E I-fi;-GQhﬁo'lled*,by-rod' 37,and that the effort ex- |

. erted by this rod is very small, as it has only

- to'throw the sleeve 34 in gear with either of
‘the bevel-wheels 22 or23. The effort required
for the movement of the disk 7 is supplied by

" the worm £ and transimitted thereto by the

0 o

. 30

_wheels 18, 19, 20, 21, 23, 32, and 33." When

.~ the erank-pin 4 has been moved s0 as to cause
7 the sleeveto engage with either of the wheels
' 22 or 23, it has a tendency to follow the move-
ment of the disk 7, and to prevent this it is
‘necessary to exert on it an effort correspond-
‘Ing tothe friction of the clutch. Fig. 6 shows

an arrangement to prevent this effort from

15 being borne by a governor-rod controlled di-
" rectly by a- governor which it is wished to
L7 protect against reactions that might impair |
.~ 1tssensitiveness. For this purpose the gov-
.». _ernor-rod 37 is not directly connected to the
' 20 crank-pin 4, but is jointed at 38 to a collar
-39, embracing the shaft b
~ curved slotted link 40, the _
.~ eccentric to the axis of the shaft b, point 41
- being the center from which the curved slot, _
- . z5 isstruck. A block 42 is fitted to slide in the
- curved slot and is connected to one end of a

g lever 43, pivoted in 44 on a support

v 459n the drum 9. ‘When ‘the rod 37 causes
-~ thecollar 39 to turn on the shaft b, the slotted.
SR link 40, turning around shaft b, brings the
.+ block 42 nearer to or farther from the axis of
i the shaft b and ‘rocks the lever 43 on its
- center. These movements of the lever 43 are |
~ transmitted by the rod 46 to the crank-pin 4
o35

and cause the sleeve 34 to be thrown in gear

. with one or other of the bevel-wheels 22 or
.. 23, as hereinbefore explained. When the

R sleeve 34 tends to disengage the said wheels
~owoo o 1n consequence of the motion of . the disk 7

40

- 4o and the immobility of the crank-pin 4, the
. reaction due to the friction of the sleeve 34 ig

 transmitted by the rod 46 and lever 43 o the
" -Dblock 42 and through it to the slotted link:
. 40; but the slot in this link is so arranged

that the movements of the link are trans-

~ mitted to the block 42, and as this block is

77 Having now. particularly deseribed andas- |
| Witnesses:

- pressed by the lever 43 on the sides of the
- slot it cannot cause the slotted link to turn:
—.on the shaft b on account of the frietion.
~I'his arrangement constitutes- a non-reversi-
~ ble transmission member, which transmits
. the'efforts exerted -on the rod 37, Fig. 6, to !
" 'the crank-pin 4; but the efforts exerted on
. the crank-pin 4 are not transmitted to the-

“s5.rod 37..

. certained the nature of thisinvention and in

" what manner the same is to be performed, I |

- declare that what I claim is—

and carrying a
slot-of which is |

"
S

1. Inavalve-gear forengines, the combina-

‘tion with an eccentric-sheave and its strap, a
worin attached to the strap, a drum, a disk .

‘in the drum, a serew connection between the

connected with thesheave and operating with-

sheave and the drum, and a shaft for support-
ing said sheave and drum, of a means for ro-
tating the said secrew in opposite directions,
sald means consisting of gear-wheels carried

by said disk, an oscillating shaft controlled by

the engine-governor, gear-wheels mounted on

sald oscillating shaft and adapted to be moved

Into gear with the said worm, and a pair of

gear-wheels carried by said oseillating shaft

and adapted to be moved into gear with one

of the wheels carried by the disk.

2. Inavalve-gearforengines, the combina-

tion of a shaft, a drum mounted thereon, an
eccentric-sheave mounted on the shaft and

adapted to slide within said drum, a screw
“connection between the drum and the eccen-

tric-sheave, a strap for thesaid sheave, a worm

- connected to the strap, a disk integral with

the said sheave, an axle carried by said disk,

a continuously - moving gearing interposed
‘between the eccentric-strap and the axle, a

‘worm-wheel gearing interposed between the

eccentrie-sheave and the drum, and a clutch

mounted on the said axle and adapted to be
operated by the governor of the engine, sub-

stantially as shown and for the purpose speci-

3. In avalve-gear for engines, the combina-

“tion of a,shaft, a drum mounted thereon, an
eccentric-sheave mounted on the shaft and
‘adapted to slide within said drum, a SCrew
-connection between the drum and the eccen-

tric-sheave,astrap for the said sheave, a worm
connected to the strap, a disk 1integral with

6o

75

8o

90

95

the said sheave, an axle carried by the said -

disk, .a continuously-moving gearing inter-

posed between the eccentric-strap and the

axle, a worm-wheel gearing interposed be-

tween the eccentric-sheave and the drum, a
-clatch mounted on the said axle, a collar - *

loosely mounted on the said shaft, a slotted

link integral with the collar, a block sliding
in the slot of the link, a lever connected to
sald block, and a rod attached to the leverand

J

tially as shown and for the purpose specified.
In testimony whereof I have hereunto set

‘my hand in presence of two subseribing wit-

PIERRE RICHEMOND.

HENRY SCHWAB,
EDWARD P. MACLEAXN.

I00

105 .

-suitably connected with said eluteh, substan-

ITO
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