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To all whom tt may concern:
Be it known that I, Georee D. PoGug, a

_citizen of the United States; residing at St.

Louis, Missouri, have invénted a certain
new and useful Improvement in Variable-
Feed Pumps, of which the following 1s a
full, clear, and exact description, such as
will enable others skilled in the art to which

‘it appertains to make and use the same.

This invention relates to variable feed
pumps, and particularly to pumps of the
type in which the supply from the punp
varies automatically, according to certain
conditions, although my broad idea 1s ap-
plicable to pumps of the type which can be

adjusted manually when 1t 1s desired to

vary the supply from the pump.

The main object of my invention is to
provide a variable feed pump of novel con-
struction which is so designed that when 1t

is used in connection with an automatic

ooverning device it will net restrict, react
on or inferfere with the normal operation
of said governing device.
Another object 1s to
feed pump of the character described, which

-~ is so designed that the means which controis

the supply from the pump can be adjusted

" independently of the :automatic governng

30

390

device, and in such a manner that it will
operate at a different period with relation
to the position of the governing device, thus
enabling a multiple cylinder pump to be
combined with a single governing device
and adjusted in such a manner that the
supply from the different cylinders can be
accurately regulated. And still another ob-

ject is to provide a variable feed pump

~ which is so designed that it can be adjusted

40

45

‘easily to codperate with automatic govern-
ing devices of di
movement.

fferent speeds and ranges of

Other .O_bje'ct_s' and desifubl_e features of

-my_ invention - will be hereinatter pointedl

out. o .
Figure 1 is a side elevational view partly
in vertical section of a -variable feed pump
constructed in accoidance with my inven-

‘tion; Fig. 2 is a similar view showing the

20

toggle joint of the plunger-operating mech-

anism broken; Fig. 8 is a side elevational
‘view martly in vertical section illustrating

" a slight modification of my invention; and

%3]

Figs. 4 and 5 are sectional views illustrat-
mg other modifications. |

The pump herein illustrated is designed
for use with an internal combustion engine
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rovide a variable .
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of the type in which fuel oil in measured
quantities is supplied to the cylinder or
cylinders of the engine. I wish it to be
understood, however, that my invention 1is
not limited to a fuel oil pump for internal
combustion engines, as my broad idea 1s
applicable to various kinds of pumps that
supply variable quantities of hqud.

- Briefly stated, my. invention consists 1n a
pump provided with a piston or plunger-
operating mechanism that comprises a con-
necting element arranged between a con-
stant stroke actuating member and a vari-
able stroke member to which the piston of
the pump is attached, and a movable or ad-
justable controlling device for displacing

60

6o

70

sald connecting clement relatively to said

actuating member sooner or later on the
forward stroke of said actuating member,
so as to vary the degree of movement 1m-
narted to the piston, and thus regulate the
supply from the pump.
1s used in connection with an auntomatic
ooverning device, such, for example. as the

When the pump

75

30

covernor of a fuel oil engine, the adjustable

‘device that disvlaces the connecting ele-
ment of the piston-operating mechanism or
renders said connecting element 1noperative
is combined with said automatic governing
device in such a manner that 1t will Le
moved automatically by the governing de-
vice, so as to displace the connecting ele-

‘ment, earlier or later in the power stroke or
displacement stroke of the piston, and thus

cause variable quantities of fuel to be sup-

8o

96

plied to the engine, according to the speed -

of the engine. The connecting element
preferably consists of a toggle joint which

95

18 so arranged that the links constituting

same are in longitudinal alinement with

~each other, or, in other words, the toggle

foint is “straight” on the suction stroke of
the piston thus producing a rigid connect-
ing element, and said toggle joint remains
“straight ? or rigid on the succeeding dis-
placement stroke of the piston uniil 1t en-

onges the tripping device or controlling de-

vice previously mentioned, the piston of the
pump coming to rest practically as soon as
the toggle joint is broken, and remaimng

100

106

at rest until the togele joint is straightened

out on the succeeding suction stroke of the
piston. The connecting clement can be
formed 1n various other ways, however,
without departing from the spirit of my in-
vention so long as 1t imparts a positive
movement to the piston on the discharge

110
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stroke of the piston. In view of the fact
that the controlling device which displaces
the connecting element is always free and
is acted upon by said element for only an
instant, there is no liability of the pump re-
tarding, reacting upon or changing the nor-
mal operation of the governor of the en-
oine, as frequently occurs with the pumps
thiat are now generally used for supplying
fuel oil to internal combustion engines. =
Referring. to the drawings which 1llus-

‘trate the preferred form of my invention,

15

. port through which the fuel 1s

20

A designates -the piston or plunger of the
~ pump,’ B desighates the suction valve that .

Y

controls the nlaet,port, through which the

fuel oil is drawn into the chamber C-on
- the suction stroke of.the piston and D desig-

nates the discharge valve that controls the
. forced out
of the measuring chamber on the discharge

stroke of the piston. The mechanism for
operating the piston or plunger A consists

of a constant stroke primary actuating mem-

25

30

~pin 5. It is immaterial, so far as my inven--
tion is concerned, what the primary actuat- .
5 ing member 1 consists of, or how 1t 1s oper-

30

ber 1 which is preferably moved positively
in-both directions, a variable stroke mems-

ber 2 that carries the ‘plunger A, and a con-
necting element interposed between™ the

members 1 and 2 and composed of a toggle

joint consisting of two links 3 and 4 pivot-
ally connected at their outer ends to the

members 1 and 2, respectively, and having

ated, but, in practice, I prefer to use a re-

ciprocating cross-head for the primary actu-

~ating member that is moved positively back

40

49

and forth in a stationary guide-way .6 by

any suitable means, such, for example, as
an eccentric link 7 pivotally connected - at

one end to the primary actuating member
and provided at its opposite end with a

strap that surrounds an eccentric 8 on a
rotating -shaft 9. The member 2 that car-

ries the piston or plunger A of the pump
also preferably consists of a reciprocating
cross-head that moves back and forth in a
portion of the stationary guide-way 6.

On the suction stroke of the piston the

primary actuatingomember 1 moves in the

direction indicated>by the arrow @.1n Iigr

1, thus causing the toggle joint fo straighten

55

-out or become rigid and consequently posi-

tively withdraw the plunger from the meas-
uring chamber C. On the reverse stroke
of the primary actuating member 1 the toZ-

- gle remains straight or rigid until a con-

60

trolling device or tripping device 10 causes .

sald controlling

the toggle joint .to break, s nt
that.-the toggle

device. being so arranged

will be broken before the primary actuat-

“ing member 1 completes its stroke. The re-

65

sult is that the piston or plunger of the

pump is moved positively on its discharge

1,154,723

stroke but comes to rest. prior to the com-

“pletion of the stroke of the primary actu-

ating member.

While I prefer to arrange the trippiﬁg de-

vice 10 in such a manner that the connecting

element is tripped or rendered inoperative
~ prior to the completion of the stroke of the

primary actuating member when the piston
of the pump is moving on its discharge
stroke,- 1t will, of course, be obvious that

70

| 75
the tripping device 10 could be so arranged

that it would trip the connecting element .

or render it inoperative only under certain

conditions. That is to say, the tripping

~device could be so arranged that the vari-
able-stroke member 2 to which the piston

80

of the pump is connected would normally

‘have the same degree of movement as the

primary actuagting member, thereby caus-
ing the ‘maximum quantity of fuel to be

supplied at each cycle of operations of the

pump,.the tripping ‘device coming 1nto oper-

ation and tripping the connecting element

* A
(nd £

only when a less quantity than the maximum

‘quantity is required. Therefore, I wish 1t
to be understood that my invention con-
templates tripping the connecting element

90

or. rendering it inoperative-either at each -

stroke of the primary actuating member or

only at such strokes: when .less: than the
. maximum quantity of fuel is required.
their inner ends joined together by a hinge -

95

" The toggle joint comprises means for de-

embodiment of my invention herein shown

termining the position of the-links 3 and
‘4 when: the joint is straightened. out on the
suction stroke of the piston and on the first /100
“part of the displacement stroke, and in the -

said means consists of an abutment 11.on . -
the upper side. of one of the toggle Ilaks -

‘that coOperates with an adjustable step 12
arranged in a bearing on the upper side of*
the other toggle link, the stop 12 t.mg ad-

103

justed in such a position that the hinge pin. '

5 that connects the toggle links together ~
114

will lie on or slightly past.‘dead center”

‘when the toggle joint is straightened out,

or, in other words, when the toggle links .
3 and’4 are in longitudinal alinement. The - .
togele links 3 and 4 are brought into longi- -

tudinal alinement with each other by the

115

movement of the primary actuating member -

1 in the direction indicated by the arrow

in Fig. 1, by the action of gravity, by. a

spring or other suitable means, or b
combination of any or all of these elements,
the cooperating stops 11 and 12 on the tog-

120

ole links making it possible to adjust said =

links "éiccpl'a_tely-. SR
The tripping device.or controlling device

10, previously mentioned, is mounted on
the stationary guide 6 in such a pesitien

that it will be engaged by an inclined- sur:
face .10 on the inner end-of the toggle lnk
3 on the discharge stroke of. the piston A,
said- tripping -device preferably consisting

125

130
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of a roller that may either be plain or cor-
rugated. . The inclined surface 10°, with

which the tripping device 10 codperates, is |
~varies, so-as to cause the toggle joint to be
70

shightly oblique to a plane intersecting the
axes of the hinge pins 5 and 5* of the togg
joint when the latter are on “ dead center,”
and the surface 62 of the guide 6, on which
the tripping device 10 rests, is parallel to a
plane 1ntersecting the axes of the pins 5 and
5* when the latter are on “dead center.”
Means are preferably provided for cushion-

ing the shock on the toggle joint when the

toggle links straighten cut, and in the em-

20

bodiment of my invention shown in Iigs. 1
and 2 sald means consists of a dash . pot
formed by 4 plunger 13 fitting in a chamber
or cylinder 1n the toggle link 3 and acted

upon by a coiled expansion spring 14 that

normally . exerts pressure on the plunger
13 in such a direction that the lower end
of said plunger will project beyond the un-
derside of the link 3. Said plunger 13 1s
provided with a roller 13* and also with a
stem 13* that passes through a guide on the
toggle link 3, the ¢pring 14 being interposed
between a stop collar on said stem and be-
tween an adjustable abutment 13¢ that per-
mits the tension of said spring to be varied.

A discharge port 15 leads from the chamber

30

39

~when the toggle joint 1s breaking.

40

or cylinder in which the plunger 13 oper-

ates, and a valve 16 is provided for con-
trolling the escapement of air from said
chamber.. The plunger .13 is preferably
open at its lower end and a check valve 17
is employed to normally close a port 1n the
upper end of said plunger, through which
the air can enter the inside of the cylinder
When
the toggle. joint -1s straightening out the
roller 13* on the plunger 13 strikes an abut-
ment 18 on the stationary guide 6, and thus
causes the plunger 13 to be forced inwardly

“into the chamber or cvlinder in the toggle

45&
N

o ‘ . -
| ant@d by means of a link 21 with the hmge

55

link 3, the air being forced out of said
chamber gradually, and thus cushioning the
shock on the toggle jeint. In Fig. 3 1 have
shown another means for accomplishing the
ime result, consisting of a plunger 19 op-
ating in a cylinder 20 and pivotally con-

]_;,jin 5 of .the tﬂggle joint, sald cylinder 9()

‘nlet port that is controlled by a check valve

d2.and also having a discharge port that 1s

ontrolled by an adjustable valve 23. When

the toggle joint is straightening out the gir

80

g5

that is trapped between . the lower end .of

the plunger 19 and the end wall of the cham--
ber 20 cushions the shock on the toggle

joint, the air escaping gradually through

‘the discharge port which the valve*23 con-

trols.

~When my improved pump 1s used n'connec-

tion with an internal combustion engine for
feeding the fuel oil to the cylinders of the en-

le

Joint. to break. ~

gine means are provided for a,utomatica.lly

shifting or changing the position of the trip-

ping device 10 as the speed of the engine

tripped or broken sooner or later on the dis-
charge stroke of the piston of the pump,
and -thus cause varying quantities of fuel
to be supplied to the engine. In Fig. 1 1
have shown an,automatic governing device
K provided with a collar 25 that moves up

and down on the shaft 9 as the speed of the

engine varies, and mechanism for trans-
mitting movement from said collar to the
tripping device 10, said mechanism pref-
erably consisting of a lever 26 operatively
connected at one end with the coilar 25 and

having 1ts opposite end operatively con-

nected to one arm 27 of a bell crank lever,

the other arm 28 of said lever being at-

tached by means of a link or links 29 to the

tripping device 10. When the lever 26 1s

rocked by the governor I said bell crank
lever will rock, and thus shift the tripping
dévice 10 into different positions.

the elements that forms part of the mecha-

nism for transmitting movement from the
governor I to the tripping device 10 1s

preferably formed froem resilient material-

so as to eliminate the possibility of the trip-
ping device reacting upon the governor or
in, any way affecting the normal operation
of''vhe governor. In the construction herein
shown the arm 28 of the bell crank lever,
to which the link 29 1s connected, consists
of a flat leaf spring, consequently, if the
toggle link 3 should grip the tripping de-
vice 10 at the same time the collar 25 of
the governor moves, the spring arm 28 will

yield, and thus not interfere with the oper--
ation of the governor collar. There 1s very:
little liability of the tripping device 10 be-

One of

79

80

8¢

90 -

173

10

105

coming. gripped, however, owing to the fact -

that the surface 10* of the toggle link that
engages the tripping device 1s formed at
such an incline that the slightest upward.
pressure on the face 10* causes the toggle

Adjustable stops 30 are mounted on the
inner end of the arm 27 on opposite sides ot
the spring arm 28, so as to enable said spring

While I prefer to.provide means for adjust-

ing or changing. the position of the flexible

arm 28, I do not wish it to be understood
that my invention is limited to such a con-

110

118
arm to be adjusted relatively to the arm 27

heing provided at its lower end with an that is connected to the actuating lever 26.

struction, for the same result could be ac-

~complished by adjusting some other element _
125

of the mechanism that transmits movement
from the governor collar to the tripping
device 10 so that for a given position of the

governor collar the toggle joint will be

tripped earlier or later in the displacement
stroke of the pump piston. This feature 1s

of particular value on a multiple cylinder

13¢
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"~ pump used for supplying' fuel oil to an en-

gine having a corresponding number of cyl-
inders and provided with a single governor
for controlling the pump, as such a con-

struction makes it possible for the operator
‘to-accurately control the supply. of oil to all

of the cylinders of the engine in equal quan-

. tities, or-to change the speed of the engine.

15

20

25

a0 -

35

10 relative amount of travel of the

varied, the means that 1

Means are also provided for enabling the
oovernor
collar 25 and the tripping roller 10 to be
prefer to use for
this purpose consisting of an adjustable roll

31 on the lever 26 that operates 1n an elon-

oated slot in the arm 27, as shown in I1g. 1.
One advantage of such a construction is that

the speed of the engine can be easily con-
.trolled, and another advantage is that the
pump can be used with various kinds of

automatic governing devices having differ-
ent speeds-and ranges of movement. |

While T have herein illustrated the trip-
ping device 10. as being controlled by an.

automatic governing device, it will, of
course, be obvious that said device could be
adjusted manually in case the pump is used
tor a different purpose, as, for example,
supplying the same quantity of liquid at
each stroke for a certaln period. S
While I prefer to use a toggle joint to
form the connecting element of the piston-

operating mechanism, I wish 1t to be under--

stood that my invention s not limited to
such a constriiction, for my broad 1dea con-
sists in a piston-operating mechanism pro-

~ vided with a connecting means that 1s adapt-

40

ed to be displaced or rendered inoperative

‘with relation to the part that actuates 1t
‘sooner .or later on the forward stroke of

said actuating part, so as to vary the degree
of movement of the variable stroke member
of the piston-operating member which con-
trols the piston of the pump, |

In Fig. 4 of the drawings I have illus-

trated a slight modification of my invention
wherein the connecting element of the pis-
ton-operating mechanism consists of a link

~ 8 pivotally connected to the constant stroke

‘member 1* and provided with an elongated
slot 85 that receives a stop or abutment 42

. on the variable stroke member 22, to which

~ the piston. of. the

55

pump

the abutment 4* so as to positively move the

member 2* on the diseharge:stroke of the

pump piston. . The slot 35 is'wide enough to

_ permit the free end of the link 3* to swing

upwardly relatively to the stop or abutment

49 oir the member 2* and on the underside of

60

10

‘the free end of said link is an_inclined sur-

face 10> which. strikes against the tripping

~-device 10 on the digcharge stroke of ‘the pis-
_ ton, thereby. gausing the link 3* to be dis-
placed sufficiantly to disengage the sheulder

L]

_ | is' connected, said
‘link having a shoulder 36 that bears against

~cause sald pawl to nto an upright or - =
vertical position and thus automatically dis=".
“plice’the . connecting: element. L

36 thereon from the stop 4% and conse- gm@pelgtm & meChanisay,:, 7L e Rt

quently, causing the member 2* to come to
rest prior to the completion of the stroke of

the member 12. On the reverse stroke of the

member 1¢ the end of the slot 35 in the link

32 enoages the abutment 4* and thus posl-
tively moves the member 2*in the reverse di-
rection and causes the member 22 to move with

70

the member 12, the shoulder 36 on said link

dropping into engagement with the abut-
ment 4* so that on the succeeding discharge
stroke the link 3* will positively move to the
piston-carrying member 2* until said link 18

75

displaced or tripped by the controlling de- -

vice 10. | L | |
In the embodiment of my 1nvention shown
in Fig. 4 the bell crank lever that 1s ar-

‘80;;‘;

ranged between the governor-actuated lever .
26 and the tripping device 10 1s not posi- = -

tively connected to said lever 26, as 1n the
form shown in Fig. 1, but, on the contrary,
loosely engages an adjustable roll 31% on the
upper side of the free end of the Jever 26, a
contractile spring 37 being employed to hold

the arm 27° of said bell crank lever in en--
oagement with the roll 31%.  The other arm.
98 of said bell crank lever can be adjusted -~

85"

with relation to the arm 27* for the purpose -
previously described in connection with the =

form of my invention shown in Fig. 1, by

means of an adjustable nut 30* on the arm

082 that receives a screw-threaded extension

on a link 38 that is pivotally connected to -
With such a construction there
is absolutely no possibility of the operation -
100 .

the arm 272,

of the governor collar being affected, owing

05

to the fact that the arm 27 of the bell crank

lever bears loosely on the upper side of the

lever 26 in such a manner that it will swing

upwardly away from the lever 26 in case the ..
-106

tripping roll 10 should be oripped by the
connecting element of the plunger-operating

mechanisnm. - |

" Tnstead of providing the connecting ele- -

ment of the
with an inclined face that is adapted to en-

plunger-operating mechanism

110'

gage a tripping i:t)ll, as previously described, -
< means of the form shown in Fig. 5 could

be employed for displacing said eonnecting
Said means consists of a pivotally -
ting.

element.
mounted pawl or arm 40 on the conne

element that is normally held in an inchined

position by any suitable device, such, for -
example, -as a leaf-spring 41 that- bears -

against an inclined face on the upper end of

the pawl. The tripping device consists of a
block or abutment 42.arranged in the path

‘of movement of the lower end portion of the:

pawl 40, and when the lower end of said

pawl strikes said block the continued move--

ment of the element to which the upper end
of said pawl is pivotally connected will
pawl to move into an upright or

.......
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Probabiy the chief advantage of a pump
0T the construction above described is, that
when used 1n connection with an automatic
governing device, there is no liability of the
pump reacting upon-or interfering with the

‘normal operation of the governing device,

this being true whether the pump is pro-
vided with one or more plungers. © But, as
previously shown, the pump has numerous
other desirable features which malke it an
improvement on the variable feed pumps
now in general use. -

One desirable feature of the pump is that
there 1s no hability of the piston sticking,
due to the fact that the piston is moved
positively on its suction stroke and on its
chscharge stroke, and another desirable fea-

. ture is that the rate of discharge flow, start-

20

30

35

4§

45

¢re
L3 8

60

60

ates 1t.

mg with zero movement at the instant the
driving eccentric or crank passes the “ont™
dead center. gradually mmcreases until about
nidway the discharge stroke, ahd - ceases
when the-connecting element is rendered in-
operative or tripped with relation to the
primary actuating member which oper-

Having thus deseribed my invention, what
I clatm 1s: | | |

1. A variable feed pump provided with a
piston or plunger-operating mechanism that
moves the piston positively on its suetion
stroke and on its discharge stroke, said
mechanism comprising a connecting element
which moves the piston positively on its sue-

tion stroke and on its discharge stroke, and

means for shifting said connecting element
with relation to‘the part that actuates it on
the displacement stroke of the piston operat-
ing mechanism so as to interrupt the move-
ment of the piston and thus vary the supply
from the pump. | | |

2. A variable feed pump provided with a

piston-operating mechanism that comprises
n connecting element which eauses the pis-
ton to be moved positively on its discharge

wtroke, and a movable or adjustable means

cor shifting said connecting element or ren-

dering it inoperative on the displacement
stroke of the pump sooner or later on the

forward stroke of the member which actu-
ates said connecting element so as to vary
the supply from the pump. -

3. A variable feed pump provided with a
plunger-operating mechanism  that com-
prises a connecting element which imparts
a positive movement to the piston on its dis-
charge stroke, and a movable or adjustable
tripping deviee arranged in such a manner
that said connecting element will e shifted
relatively to the part that actnates it on the
displacement stroke of the pump sooner or
later 1n the forward stroke of the primary
actnating member of said plunger-operating
mechanism. o

4‘_ A V&I‘iﬁh]e fﬁ"ﬁd p“ﬂ]pi I)I'Qvided \Vith a

piston-operating mechanism that comprises
a toggle joint, the members that constitute
sald Joint being so arranged that they are
substantially in longitudinal alinement with
each other on the suction stroke of the pis-
ton, so as to positively move the piston and

means for causing said toggle members to

move out of alinement with each other

sooner or later on the displacement stroke

of the piston-operating mechanism so as to
regulate the supply from the pump. |

5. A variable feed pump provided with a
piston-operating mechanism that comprises
a connecting element, and a tripping device
arranged m snch a manner that it will be

engaged by said connecting element sooner

or later during the forward stroke of the
part that actuates 1t and thus render said
connecting element inoperative during the
displacement stroke of the piston operating
mechanism. | D

6. A variable feed pump having a plun-
ger-operating mechanism that comprises a
togele Joint whose members are so arranged

that they will be approximately in longitu-

dinal alimement with each other and thus
torm a rigid connecting element on the first
part of the displacement stroke of the plun-
ger, and a movable or adjustable tripping
device that cotperates with an inclined face
on one of the toggle members so as to break
sald toggle joint sooner or later on the dis-

placement stroke of the plunger-operating -

mechanism and thus contrel the degree of
movement mmparted to the
on its displacement stroke. |
7. In a variable feed pump, a primary
actuating member, a plunger or piston, a
connecting element interposed between said
] _)Lr’ii}l,n'n vy dctuating member and said plunger
for moving the plunger positively in both

directions, and means for displacing said
conneeting celement with relation to said

actuating member prior to the completion
of the discharge stroke of the primary actu-
ating member so as to control the supply
from the pump. | | |

8. A variable feed pump provided with
aoprimary actuating member, and a plun-
ger-actuating member, both of which recip-
rocate m stationary guide-ways, a connect-
g element for transmitting movement to
sald plunger-actnating member on the suc-
tion stroke and on the first part of the dis-
placement stroke of the plunger, and a mov-
able.or adjustable tripping device arranged
m stich a manner that it will render said

connecting element inoperative prior to the
completion of the stroke of said primary

actuating member in one direction and thus
permit said planger-actuating member to
come to rest before said actuating member
completes its stroke in said direction.

9. A variable feed pump provided with a

pistoreonarating mechanism that comprises 130

.

pump plunger
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a toggle joint composed of 11111{3 that are
pwotally connected together, adjustable
means for governing the relative po;:.1t10n of

or in operative condition for tr ansm1ttmfr
movement to the piston, and means for
breaking said toggle joint on the displace-
ment stroke of the piston operating mecha-

nism for governing th'e" supply from the

pump.

10. A var iable feed pump provided Wlth f

a, plunger-operating mechanism that com-
pl ises a toggle Joint whose members are ar-
ranged 1In “such a manner that they will

st awhten out or hie substantially in longi-

tmlmql alinement with each other on the

suction stroke of the plunger, means for

cushioning the shock to which said toggle

members are subjected when they stra,lﬂ'hten.

out, and an adjustable or movable govern-

img means that breaks said toggle ]mnt on
the displacement stroke of the ]i)lunﬂ‘er and

thus regulates the supply from the pump.
11. A variable. feed pump provided with

a plunger-operating mechanism that com-

prises a togele joint whose members are ar-

ranged in “such a manner that they will

str furrhten out or lie approximately in longt-
tlld]ﬂ‘ll alinement with each other on the
suction stroke of the plunger, means for
cushioning the shock to which said: toggle
members are subjected when they straighten

displacement stroke of the plunger and
thus
and means for varying the relative posifion
of said toggle members when said mentbers
are straightened out or
alinement with each other.

12, A variable feed pump provided with
a piston-operating mechanism  that  com-

prises a connecting element, an automatic
ooverning device, and means controlled by
said governing device for shif ting said con-
nectmrr dement relatively to the part that
dCtUﬂtt“ﬂ it sooner or later on the displace-

ment stroke of the piston operating mecha-

nism so as to cause the piston to come to rest
and thus regulate the supply from the pumnp.
13. A variable feed pump provided with a

piston-operating mechanism that moves the.

piston of the pump positively 1 both direc-
tions, su1d mechanism comprising a connect-
ing clement, a tripping device for rendering
suld conneeting element inoperative sooner
or Tater on the dischar oe stroke of the piston
operating mwlmmqnh an automatic govern-
ing device, and a mechanisin comprising a
ywidmﬂ' element for tr anshiitting mov mnont
from said governing dovlco to siud tr ippmg
device. | -
14. In a V‘umbh, feed ])ump, a plston -0+

erating mechanism compr 18INg a connecting

element that moves the piston positively on

&

- sald member to the plston, a tripping device

. governing device, a member actuated by said

an adjustable or movable ﬂ*memmff
means that breaks said toggle ]mnt O the.

regulates the supply from the pump,

i longitudinal

1,1 54,*}'23

its dlscharge stroke, a tripping device for |
rendering said connecting element inopera-
tive sooner or later on the displacement
stroke of the piston operating mechanism,an
automatic governing device, and an ad]ust- 70
able mechanism for transmlttmﬂ' movement, -
from said governing dewce to s gald trlppmg
device. .
15. Tn a variable feed pump, a plston op-
erating mechanism comprising a connecting
element that causes the piston to be moved
positively on its suction stroke and on its -
discharge stroke, a tripping device for- ren-
dering said connectmg element inoperative
on the displacement stroke of the. piston
operative mechanism, an automatic govern-

75

80

ing device, and an ad]ustqble mechamsm,

comprlsmg a resilient element for transmit-
ting movement from said governing device
to said tripping device. |

16. A variable feed pump hwm a,piston-_
operating mechanism thqt.compr]ses a pri-
mary actuating member and a connecting
element for transmitting movement from

85

90
for rendering said connecting element inop-

erative on the displacement stroke of the
piston operating mechanism so as to regulate
the supply from the pump, an automatic

ooverning devwe, and adjustable means for

tmnsm1tt1nﬂ' movement from said member

to said trlppmo' device. - .
17. A variable feed pump havinga plst0n~

operating mechanism that comprises a con- 100

necting element for transmitting movement

to the piston, a tripping device For shifting
said connecting element on the. dlsplacement
stroke of the plston operating mechanism
prior to the completion of the stroke of said
mechanism so as to regulate the supply from
the pump, an automatic governing device, a -
member actuated by s‘ud coverning device.
and a bell crank lever CO()]}{‘l‘ﬂﬁnﬁ‘ with said
member and provided with a resilient arm 115
to which said tripping device is connected.

18. A variable feed pump having a plston-
operating mechanism that comprises a con-
necting element for transmitting movement
from. an actuating member to the piston, a 11°
tripping device fm rendering satd connect-
ing element 1noperative sooner or later on
the displacement stroke of the piston operat-

‘ing mechanism so as to regulate the supply
{rom the pump, an antomatic governing de- 120

vice, a member actuated by qmd governing
device, a bell crank lever coapemtmn with
said member and provided with an arm ‘to
which said tripping device is connected, and

means for enabling the arms of S‘le bell 125

crank lever to be ad]usted so as to change
the relative position of said tripping devlce

and the member that 1s actuated by the gov-
ernor.

19. A variable feed pump, compmsmg a, 130
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piston-ope.ating mechanism that moves the
piston positively in both directions, a device
cooperating with said mechanism for con-
trolling the degree of movement imparted to

the piston on its displacement stroke, an

automatic governing device, and means com-

. prising a resilient element for transmitting

movement from said governing device to
said controlling device. o _
- 920. A variable feed pump, comprising a
primary actuating member, a piston-actuat-
ing member, toggle links interposed between

said members and arranged in such a- man-
ner that they will lie substantially in longi-

tudinal alinement with each other on the
suction streke and on the first part of the
displacement stroke of the piston, a tripping

device arranged in stuch a manner that 1t

will engage an inclined surface on one of
the toggle links during the displacement
stroke of the piston, an automatic govern-
ing deviee, and means comprising a yielding
element for transmitting movement from
snid governing device to said tripping de-

21. A variable feed pump, comprising a
primary actuating member, a piston-actuat-
ing member, togele links interposed between
sald members and arranged 1n such a man-
ner that they will lie substantially n longi-
tudinal alinement with each other on the
suction stroke and on the first part of the
displacement stroke of the piston, a tripping
deviee arranged in such a manner that it
will engage an inclined surface on one of the
togele links during the displacement stroke
of the piston, an automatic governing de-
vice, means comprising a ylelding element
for transmitting movement from said gov-
erning device to said tripping device, and
means for cushioning the shock on said tog-
gle inks when they straighten out.

22, A variable feed pump, comprising a

primary actuating member, a piston-operat-
ing member, a connecting element inter-
posed between said members, a support ar-
anged parallel to the plane imn which said
members move, a tripping rotl on -said sup-
port, and an inchihed surface .on said con-

necting element that is adapted to engage
said roll on the digplacement stroke of the
pump piston and thus cause said connecting

element to be shifted with relation to said
primary actuating member for the purpose
deseribed. | *

93. A variable feed pump provided with

a piston-operating mechanism which 1s so

designed that the discharge from - the pump
will gradually increase until approximately

midway the discharge stroke of the piston,

sald mechanism comprising a connecting
element, and means for rendering sald con-
necting element Inoperative prior to the

B

completion of the displacement stroke ot

the piston-operating mechanism so as to

cause the supply from the pump to cease.
24. _A variable feed pump provided with

65

a piston-operating mechanism that com-

prises a connecting element which moves the.
piston positively on its“suction stroke and
when said mechanism starts on 1ts discharge
stroke, and means that is capable of render-

ing said connecting element inoperative

prior to the completion of the displacement

stroke of said piston-operating mechanism 75

“so as.to govern the supply from the pump.

25. A variable feed pump provided with a
piston-operating mechanism that comprises
a connecting element which moves the piston

positively on its suction stroke and when 80

‘said mechanism starts on -its discharge
‘stroke, and an automatically controlled

means that is capable of rendering said con-
necting element inopérative sooner or later
on the discharge stroke of said piston-oper-
ating mechanism sp as to govern the supply
from the pump. o

26. A variable feed pump provided with a

85

plunger, an operating mechanism for said

plunger which causes said plunger to always 90

start to move on its displacement stroke at

the same time in the eycle of operations of

the apparatus with which the pump is uséd,
and means for varying the time of the com-
pletion of the displacement stroke of the 95
plunger so as to regulate the supply from |
the pump. | | | |

27. A variable feed pump for supplying
fuel to internal combustion engines com-
prising a reciprocating plunger and a cham- 100
ber, means whereby said plunger always
starts to move_on 1ts displacement stroke
when the piston of the engine is 1n g certain
position, and means for varymg the time of
the completion of the displacement stroke 105
of said plunger so as to govern the supply
of fuel to the engine. |

28. In a variable feed pump for supply-
ing fuel to internal combustion engines, a
reciprocating plunger that 1s operated by a 110
moving part of the engine 1n such a manner
that the start of the displacement stroke of
sald plunger is always coincident with a
certain position of the piston of the engine,
and means for causing said plunger to come 115
to rest sooner or later on its displacement
stroke so as to vary the supply of fuel to the
engine. o | '
" In testimony whereof I hereunto afix my

‘signature in the presence of two witnesses, 120

this twentieth day of July, 1914.
GEORGE D. POGUE.

Witnesses: -
WrerLs L. Caurcw,
GeorceE DBAKEWELL,



It is hereby certified that in Letters Patent No. 1,154,723, granted September 28,
d_1915, upon the application of George D. Pogue, of St. Louis, Missouri, for an

improvement in ‘‘ Variable-Feed :Pumps,” errors appear In the printed specifica-

- o

154,723,

Corrections in Letters Patent No. ¢

tion requiring correction as follows: Page 4, lines 72-73, strike out the words and
reference-numerals “and causes the member 2* to move with the member 1*";
' same page, line 76, strike out t];w word ‘“to’’; page 3, line 71, claim 4, before the
word “‘so’’ strike out the comma, and same line, after the word “piston” insert a,
comma: page 6, line 81, for the word “operative” read operating, and that the

said Letters Patent should be read with these corrections therein that the same may

i

- conform to the record df'iiha case In the Patent Office.

Signed and sealed this 9th day of November, A. D., 1915.
[SEAL.] J. T. NEWTON,

Acting Comnassioner of Patents.
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