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To all whom ¢ may concern:

Be it known that I, WILHELM HHARTMANN, a
subject of the King of Prussia, Emperor. of
(ermany, residing at Offenbach-on-the-Main,
(zermany, have invented certain new and use-
ful Improvements in Mechanism for Govern-
ing or Regulating the Operation of the Driv-
ing-Hecentries or Crank-Shaits of Pumping
and other Engines, (for which patents have
been obtained in the following countries on
the following official dates, to wit: Belgium,
No. 100,565, dated July 30, 1892; Germany,
No. 68,818, dated June 2, 1893; Ifrance, No.
223,099, dated Oectober 28, 1892; Great Brit-
ain, No. 13,230, dated July 19, 1892; Austria-
Hungary, No. 36,922 and No. 47,939, dated
October 6, 1893, and Switzerland, No. 5,641,
dated February 15, 1893;) and I do hereby
declare the following to be a full, clear, and
exact desciption of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same, refer-
ence being had tothe accompanyingdrawings,
and to letters of reference marked thereon
which form a part of this specification.

This Invention relates to mechanism for
governing or regulating the operation of the
driving-eccentric or crank-shaft of a pump-
ing or other engine and for starting and stop-
ping the operation of the same.

The invention has for its object the con-
trolling of the operation of pumpingand other
engines either by hand or automatically by
varying the position of the eccentric or crank-
pin relatively to the axis of theshaft, whereby

the speed or reciprocation of the element con-

nected with and controlled by said eccentric
or crank-pin is correspondingly varied or
stopped when said eccentric or crank-pin 18
brought to a position coaxial with its shait.

The invention has for its further object the
provision of means whereby the displacement
or adjustment of the eccentric or crank-pin
relatively to the axis of itsshaft is controlled,
as in the case of pumping-engines, by the
pressure of the liquid forced thereby.

To these ends the invention consists in
structural features and in the combination of
codperating elements, as will now be fully de-

i

scribed, reference being had to the accom-
panying drawings, in which—

Figure 1 1s a side elevation illustrating my
mventlon in its application to pumping-en-
gines. Kig. 2 is a sectional end elevation of
the devmes for controlling the operation of
the pump-shaft through the medium of the
pressure of the liquid forced by the pump.
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Fig. 3 is a sectional plan view of Fig. 1, and

Figs. 4, 5, 5, 5, and 5° are detail views.

In the above drawings, a indicates the
pump,m this case supposed to be atwin pump,
and ¢’ a* the cranks on the pump-shaft a®.

Upon asuitable frame from which the pump
18 or may be supported is mounted in suit-
able bearings a driving-shaft ¢ and a crank-
shaft C. The latter shaft is constructed in
two sections ¢ and ¢*, the proximate inner

ends of which are respeetwely provided with.

a circular flange ¢’ and with a toothed rim or
flange d, rig 1d13 connected together and form-
ing between them & circular chamber d. The
driving-shaft e carries, besides the usual belt-
pulley ¢/, a pinion fin gear with the toothed
rim d on shaft-section ¢*, both shaft-sections
being provided with bearings eccentric to
their major axes for ecrank-spindlesg. Each
of said spindles g has at its outer end a disk
h, provided with a wrist-pin A/, and at its
inner end, which projects into chamber d’,
a toothed wheel?. Therelative arrangement
of thespindles g and their wrist-pins /2’ is such
that the latter will move synchronously to
and from the center of rotation of the crank-
shaft C when said spindles are revolved in
one or the other direction by the pinions ¢
through the medium of the toothed rim d, as
hereinafter described, said wrist- pins being
suitably connected to the cranks o' and a? on
the shaft of the pumps «.

The aforesaid toothed wheels 7 gear with a
pinion %, whose spindle / has bearings in the
flange ¢’ of the section ¢ of crank-shaft C,
through which flange said spindle projects
and carries aratchet-wheel m/', Figs. 3, 5, and
5%, secured to or formed integral with a star-

wheel m, Figs. 3 and 5, rigidly secured to
spindle /, said star-wheel being locked against
rotation by the ratchet-wheel and a pawl z,
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pivoted to said flange ¢’ and held in engage- |

ment with the teeth or notches in said ratehet
by a spring 2, Iig. 5*. On the framework b
1s arranged a slide-bar 2 in the plane of the
star-wheel and 1ts ratehet and pawl, said bar
being T-shaped, or substantially so. At one
end of the eross-head of the bar is formed a
lug or projection x and at the other end an
arm ', that has two inwardly-projecting lugs
x* 2%, so that when the bar » is properly posi-
tioned either the lug @ or the lug «° can be
brought into the path of the teeth of the star-
wheel m. When lug @ liesin the path of the
star-wheel m, lug 2° will bein the path of the
pawl 2. When, on the contrary, lug #° lies in
the path of said star-wheel, lug o2 will he in
a position to act upon said pawl. |

The outerend of theslide-bavrnisconneeted
by a bell-erank lever o with the rod or stem
of a float p, contained in an air-chamber ¢,
which latter is connected with the force-pipe

p' of the pump «, as shown in I'igs. 1 and 2,

the float-rod being preferably secured to a
more or less flexible or resilient diaphragm
D, clamped Dbetween the upper end of air-
chamber ¢ and its head, the latter being pro-
vided with a suitable tubular guide-bearing
for said rod.

As shown at », IMig. 2, the float-rod is
weighted, the load determining the pressure
under which the fluid foreced by the pump is
to be discharged—as, for instance, when such
fluid 1s forced through a filter the pressure
under which the fluid is to be niltered.

Supposing the float p, Ifig. 2, and the bar

-1, Ifig. 5, to be in their normal positions, the

fluid being forced through a filter, for in-
stance, at a pressure determined by the load
7, 16 18 evident that a corresponding pressure
must be exerted upon the float by the liquid
forced tothefilter. Should this inerease, the
float will rise, thereby moving the vertical
arm of the bell-erank lever outwardly or to-
ward the air-chamber, and with it the bar »,
so that the lugs @~ % will lie in the path of
the pawl z, Ifig. 5, and the teeth of the star-
wheel m, respectively.

Since wheel d, star and ratehet wheels 2
and 7', and pawl z revolve with shaft C, as
soon as thefree arm of the pawl z and a tooth
of the star-wheel come within reach of the
lugs «* and 2’ the lug 2* will release the pawl
z, while the lug 2° will cause said star-wheel
to revolve a distance equal to that between
two of 1ts teeth. . T'his partial rotation isim-
parted to the pinion & and through the latter
to the toothed wheels ¢ ¢, the erank-spindles
g and their disks /i causing the wrist-pins 7/
to approach the axis of the crank-shaft C (in
thedirection of arrow 2, I'ig. 5¢) and the pump
to slow up. This operation is repeated at
cach revolution of theerank-shaft C until the
axis of the wrist-pins /' is coaxial with the
sald shaft C,when the operation of the pump
is stopped. This gradual stoppage of the
pump results in a corresponding reduction of
the pressurein the force-pipe p'and air-cham-

582,642

ber ¢, and consequently in a fall of the level
of the liquid and of the float therein, causing
the bar n to move back into its normal posi-
tion, so that the star-wheel 7 will again re-
main stationary, the pump remaining idle.
It must, however, be borne in mind that so
long as there is pressure in the pipe leading
to the filter liquid will pass therethrough, and
as the volume of such pumped into the force-
pipe 1s gradually reduced, while the volume
of liquid flowing through the filter remains
practically the same, the wrist-pins /i’ of the
cranks /i will, as a rule, not reach a position
with their axes coaxial with that of the shaft
C—that is to say, the operation of the pump
18 not likely tobe completely interrupted be-
fore the pressure in the chamber ¢ upon the
float p and a corresponding fall in the level
of the liquid, and consequently of the float,
will take place, whereby the barn is returned
into its normal position.

As the flow of liquid through the filter con-
tinues while the pump is foreing liguid there-
to at a reduced rate, the level of the liquid
in the chamber ¢ continues to fall, thereby
moving the bar ninto a position in which the
lug @ will lie in the path of the star-wheel m,
while the lug &’ will act upon the pawl to dis-
cngage the same from its ratchet m/', Fig. 59,
and as the shaft C continues to revolve the
sald star-wheel and pinion A, and there-
through the wheels < and spindles ¢, will be
revolved step by step In a reverse direction
from that above deseribed orin the direction
of arrow 3, Ifig. 5°, whereby the wrist-pins of
the cranks /v are moved back toward or to
their full-stroke position, causing the pump
to foree an increased or full supply of liquid
to the filter. These operations are automat-
ically repeated whenever there is a variation
between the pressure of the liquid upon the
float and that exerted by the load of the lat-
ter, as witl be readily understood.

It is obvious that the slide-bar 2 may be
actuated in any other desivred manner—as, for
instance, by hand, or by the pressure of a
fluid other than that forced by the pump—or
sald slide-bar may be controlled by the speed
of the erank-shaft C, the movements of the
pump-shaft «’ being controlled through the

medium of intermediate mechanisins, such

as gearing operated by the erank-shaft, the
application and arrangement of such inter-
mediate motion-transmitting mechanisms be-
ing within the province of any skilled me-
chanie and requiring no inventive genius.
Ilence theregulating or stopping and starting
devieces are not neecessarily limited in their
use to pumping-engines, but may be used on
other engines or machines for controlling the
speed of a driving erank-shaft, or that of a
shaft driven thereby, or for controlling the
gate or sluice of water-wheels or the regu-
lating devices of turbinesorof asteam-engine.

Instead of the float p a piston fitting a cyl-

inder more or less fluid-tight may be em-

| ployed, such piston being constantly exposed
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to the pressure of the ﬂLiid in the force-pipe |

during the operation of the pump.

Having thus described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is— |

1. A crank-shaft composed of two sections
revoluble synchronously, said sections pro-
vided with a bearing parallel with but eccen-
tric to their axes of rotation, a ecrank-spindle
revoluble in each of said bearings, a pinion
on the proximate ends.of said spindles, a gear
meshing with both pinions, a ratchet and
pawladapted tolock the gear againstrotation,
and a star-wheel on the gear-shaft, said ele-
ments revoluble with the crank-shaft; in com-
bination with adjustable abutments adapted
to be moved into the path of the star-wheel
on one or the other side thereof and into the
path of the pawl, respectively, for the pur-
pose set forth.

2. A crank-shaft composed of two sections
revoluble synchronously, said sections pro-
vided with a bearing parallel with but eccen-
tric to their axes of rotation, a crank-spindle

revoluble in each of said bearings, a pinion -

on the proximate ends of said spindles, a
gearmeshing with both pinions, a ratchet and
pawl adapted to lock the gear against rota-
tion, and a star-wheel on the gear-shaft, said
elements revoluble with the erank-shaft; in
combination with adjustable abutments
adapted to bemoved into the path of the star-
wheel on one or the other side thereof, and
into the path of the pawl, respectively, the
movements of said abutments being con-

trolled by a driven element, for the purpose |

set forth.

3. In a pumping-engine, the combination
with the force-pipe and the pump-shaft, of a
crank-shaft connected with the pump-shaft,
sald crank-shaft provided with a bearing
parallel with, but eccentric to its axis of ro-
tation, a crank-spindle revolublein said bear-
ing, a gear-wheel on said spindle, a driving-
pinton in mesh with said wheel, a pawl and
ratchet adapted to lock the pinion against
rotation, a star-wheel on the pinion-shaft,
sald pinion, ratchet and pawl, and star-wheel
revoluble with the crank-shaft, and abut-
ments adapted to be moved into the path of
the star-wheel on one or the other side there-
of, and into the path of the pawl, respec-
tively, the movements of said abutments con-
trolled by variations of the pressure in the
force-pipe, for the purpose set forth.

4. A crank-shaft provided with a bearing
parallel with but eccentric to its axis of ro-
tation, a crank-spindle revolublein said bear-
ing, a gear-wheel on one end of said spindle,
a driving-pinion in gear with said wheel, a
ratchet and a star wheel fast on the pinion-
shaft, and a pawl normally in engagement

with theratchet, said pinion, ratchet and star
wheel revoluble with the crank-shaft; in com-
bination with a bar, as n, having motionina
plane perpendicular to the plane of rotation
of the star and ratchet wheels and provided
with a lug « on one side, and lugs 2 2* on the
opposite side, said lugs z a2’ and o 2 adapted
to be brought into the path of the star-wheel
and pawl respectively when the bar is moved
in one or the other direction, for the purpose
set torth.

5. A crank-shaft composed of twosections
respectively provided attheir proximate ends
with a disk and toothed rim rigidly connected
together and forming between them a circu-
lar chamber, each of said sections having a
bearing parallel with but eccentric to their
axes of rotation, a crank-spindle in each of
sald bearings, and a gear-wheel on the inner

| proximate ends of said spindles within the

atoresald chamber,adriving-pinion also with-
in the chamber in gear with both wheels, a
ratchet and star wheel fast on the pinion-
shait outside of the chamber, and a spring-
actuated pawl normally in engagement with
sald ratchet; in combination with an actuat-
Ing device, as the bar n, provided with lugs
x 2° °, said bar having motion in a plane per-
pendicular to the plane of rotation of the star
and ratchet wheels, said lugs x «2® and «® &3
adapted to be brought into the path of the
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star-wheel and pawl respectively, when the -

aforesald bar is moved in one or the other di-
rection, substantially as and for the purpose
set forth.

6. In a pumping-engine, the combination
with the crank-shaft provided with a bearing
parallel with but eccentric to its axis of rota-
tion, a crank-spindle revoluble in said bear-

1ng, a gear-wheel on said spindle, a driving-

pinton in gear with said wheel, a ratchet and
star wheel fast on the pinion-shaft, and a
spring-actuated pawlnormally in engagement
with the ratchet; of a bar, as n, having mo-
tion in a plane perpendicular to the plane of
rotation of the star-wheel, and provided with
lugs @ «® 2°, said lugs « «® and «® 2° adapted
to be- moved into the path of the star-wheel
and pawl respectively, when the bar is moved
in one or the other direction, the force-pipe
of the pump, a chamber in communication
therewith, and an actuating device, asa float,
in said chamber, adapted to move the bar in
one or the other direction according as the
level of the liquid risesandfallsinsaid cham-
ber, substantially as and for the purpose set
forth.

WILHELM HARTMANN.

Witnesses:
ALVESTO S. HOGUE,
FraANK H. MASON.,
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