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The invention relates to a governecr for in-.

jection combustion engines automatically con-
trolling the quantity of the fuel injected into the
cylinders of the engine in dependence on the load
and the number of revolutions of the engine,
means being provided for the starting of the en-
gine which permit a temporary increase of the
quantity injected beyond the full load limit which
is determined by a stop provided in the governor.

It.is'an object of the present invention to pre-

vent the driver from abusively operating the

means provided for increasing the quantlty of
fuel beyond the full load limit contrary to ils

destination for the purpose of increasing the

power output. of the engine, for instance when
driving uphill, since such abusive operation would
result in a premature wear of 1mportant elements
of the engine,

More particularly, it is an object of the inven~
tion to provide safety means of the character in-
dicated in connection with a pneumatic governor.
Accordingly, it is a feature of the invention to 50
connect a stop with the linkage actuating a‘

throttle valve provided within the intake pipe oi-

the internal combustion- engine that such stop
will permit the fuel control member, when the

throttle valve is closed, to move all the way into.

starting position, said:fuel control member being
adjusted by the vacuum prevalhng in the-intake
pipe. When the throttle valve is closed, the fuel

control member of the governor cannot move.into :
the starting position unless the engine is stopped.-

‘because, in that event only, the control spring: will
be. sufﬁc1ent1y relaxed for that purpose- whereas
when the engine is. running:in: throttlea cond1t1on,

said spring will rather tend to reduce the quantity  *
“AS 2, conse-.:

quence, ‘the fuel control member w111 advance past-
the withdrawn stop into the starting position re-

of fuel-than to increase the same.

maining in the latter as soon.as- the running. en-

gine is stopped, ‘the.-throttle valve belng closed .
coincidentally thereto. The fuel contr 0l membnri
will remain in the advanced starting position even. :
if subsequently the throttle valve shiculd be fully
re-opened again for the purpose of starting the.

_erigine. - Not until the throttle valve has-been

temporarily more or less closed. after the engine
has started and has caused the fuel eonitrolmem-"
ber by its governing means-t6 be pulled back to.a, .
position corresponding to & fuel quantity less than’
the full load quantity, will the movable stop upon -
a re-opening of the throttle valve return into.the_
‘path of the fuel control ' member, ‘being operative .

henceforth, as-long as the engine keeps running,
to. prevent the fuel control member from moving
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beyond its full load position. Thereby it is en-
sured that an excess fuel injection exceeding the
full load quantlty cannot be used except for start-
ing the stopped engine and, more particularly,
can never be used for increasing the power out-
put of the running engine.

Further objects and characteristics of the in-
vention as well as its mode of operation result
" from the following description of an example of
construction in connectmn with the drawing. In
the drawing:

F;gure 1 shows .a vertical longltudlnal cut
uhrough the. regulator part of an injection pump
for an air compressmg injection combustion en-
gine in the running condition of the latter,

Figure 2 shows a section from Figure 1, in which
the regulator parts in question are shown in their
positions in the stopped condition of the engine,

Figure 3 shows a horizontal longitudinal cut

20 along the line 3—3 of Figure 1,

Pigure 4 shows. a cross section along the line
4—4 of Pigure 1 and

Figure 5 shows a diagrammatic view from which
the -connection of the regulator parts with the

25 suction pipe. of the combustion engine and with
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. the control linkage of same is visible.

~.'The pistons i3, which are moved to and fro in
the cylinders 12 of the injection pump by a cam- -
shaft 10 and by- return springs ti, are in the
known manner provided with inclined control
edges, so that the quantity of fuel, which. is fed
by each: p1ston can be continuously regulated. by -
turmng the pistons by means of the gear wheels.
{4 and of the axially slidable toothed rack {5.
The.rack. 15 .is- positively connected by a pivot
pin 1§ with the head 18; which in turn is fastened
in the middle of a dlaphragm {7 of flexible mate-.
rial. The diaphragm {7 forms the tight seal of a
space 19, which is connected by the nipple 26 and
a.pipe 21 with the air suction pipe 22 of an in-
jection combustion engine, such as a diesel en-
gine. .This connection is effected at a point of the
suction pipe, which is located behind the throtile
valve 23, so that the diaphragm {7 is more or less
drawn 1nto the space 19 by. the vacuum- which -
‘exists in the suction pipe when the engine is run-
ning, against the tendency of the governor spring
24, the diaphragim taking along the toothed rack
i5.in:the sense of a decrease of the quantity of

fuel, which is fed by the injection pump, i. €. in

direction-of the arrow: 28. This applies primarily
“to the throttled operation of the engine, when the
throttle valve 23 is more or less closed, but as a
safety measure it also applies to- the full load
operation, in order to prevent the engine from
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running too fast when the throttle is opened and suction pipe of the engine is so great that it
when the lead imposed by road conditions is arrests the diaphragm 17 and thereby the tcothed
small. rack 15 of the regulator in the idling position of

In ordinary full load operation, when the vacu=" the governor spring 24 being compressed. - When
um in the suction pipe 23, and thus also’in:the* g the throttlé valveis'operied again while'the'engine
space 19, is weak, the diaphragm 17, which forms keeps running, the stop 38 returns already during
together with the head i8 the movable fuel con-*" . theé first part of the opening motion of the throttle
trol member, and the tooth.rack 15, under the valve under the effect of the spring 38 into the
effect of the spring 24, occupy the’ posmon shown ™~ locked’ position; which is shown in the Figures 1

in Figures 1 and 3. The inner end face 26 of 16 “add 4 and thereby henceforth prevents the gov-
head 18 engages the head 271:of-the defent-lever- ernor-from theradjustment of a larger injection
28 and the lever 28 in turn engapes'a stop 30tby:  quantity-than-the full load quantity.
means of a cross pin 29 attached to the detent = Upotiiconiplete stopping of the engine, which
lever. is-effected by closing of the throttle valve 28 and
Thereby the injection quantity of the pump is’ 10 “‘momenta’y operation of the stop lever 28, the
limited to the full load quantity, when-the'engine~: = conditions;are;’however different. Coincidentally
is running. toitte closing of the throttle valve the stop 30
Txcept for the function described, the lever 28. is lifted exactly as before in direction of the arrow
has nothing further to do with the obJect “of the" 48 ‘and ‘thereby removed out of the way of the
invention. It is p1vota11y mounted in the regu- 24 cross pin 29. As soon asnow the detent lever 28
lator casmg 32 ‘with-' assmtance of ‘the shaft 31 is released after the* stOppmg of the éngine,-it-is
and serves as'a so ccalled stop lever 0 1,] fol stop-" rocked | by the ‘governor’ sprmg Q& through “the:
pmg of the engme for wh1ch pulpose the shaft diaphragm~11 andithe’v head 18 opposite’ to>the-
314is ‘furned in the’ sense ‘of the drrow 34 by means':  diréction of the & 347 until ‘the! detent lever”
of ‘a lever '23,"which is attached to it outsm‘le the - 25 engages the screw 4 (Flgure 2), ‘since’now with-

casing 82, and thereby rocks the ‘stop-leveriin thé::  the'engine at'rest’ there is no'longer atly vaduun -
samme-sense by means o *3 ‘cotipling ‘pin® 35‘._—" In in'“the" suction’* plpe of thé eriging and:theé ‘goy="
this*operation, the stop lever by ‘means of 'thé -~  ernor §pring 2§is consequently relievedi’ Simul«:

head Is moves the dlap agm !1 and the to Hed - tareotisly the toothed tack 15 1s dlsplaced yoghett
inag- Jomt bolt 18 oppoSzt ‘?’to the,dne i ‘

the direction of the arrow 25 o) far outwardly«

that 'thé fuél feed of'the: mJectlon pump {s ‘¢com-~

pletely 1nterrupted and the ‘engine-is- stopped

and is slidable“with it- axr

g
ly and: outwardly in* throttle valve 23 is? opened qulue\ W1de I“

a second bushmg 3Fagainst’ “the effect’ ofa sprmg ing'the engme the stOp 30Cari no Ionger place
38" Thé gu1de bushmg 31 Tasteted to the: gov=~ itself-in-a locking-‘manner before’ the cross pify”
ernor housmg 32 by means ‘of 4, holdlng plate 39 29, but, as can be seen in Figure 2, can-underthe::
and- of ‘a screw 4% 'is-provided at its outer-‘end effect “of ‘the-spiing: 38 only:engage" tlie latter
at one side with a slot“41;in- whicha tongue 42%s ~¢5t from ‘above.  It“cannot “rotk-back “the"lever 134t
guided;"“which*is bent 6ff- fI‘OI"l the shdable bush— in-direction of thé‘arrow 34 -ither; because the

ing 35. The latter tongue limits ‘theé ion~of spmng 38 has a cons1derab1y smaller ‘tension than:
the bushlng 36° and the1e : 2455

45 ing s effected w1th Wrdely opened throtﬂe Valve :
and small number-of “revelutionsii. e without:
vacuum 1n.the suctlon‘plpe ‘of+ the enmne As g

1d11ng posxtlon by the Hdiaphragm - l'i under tnef
eﬁect “of the vacuum ‘which - ex1sts now-inthe

in the suctxon plpe of the» combu_stlon engine—and 55 stop 730 engages n front of the cross p1n 29 m

of ‘thd: throttle valve in such™s, mann that'when® hnkage to do so nd prevents the governor from.
the latter is fully opened itt occupxes the ‘position'™  the’ adJustment -of“g “larger~injection - ‘quantity -
as shown ‘in: Flgure 4, - ] than ‘thefull load-quantity.”
Upon closmg ef the thz ottle yalve’ ‘the tra GO Through ‘the-described arrangement and-econ~"
structmn ‘of the' regulator parts absolite’ asstiv-

ance 1s therefore grven that the regulator canv

During -this - operationsit-slides“first’ in the-bove*
of-the stopper- 43, unfil-its: abutment’ 45 . pushe§
against the:stopper-from-below: FYomither "on: v tamper1ng~
i. e. during the'last'part: of the elosing motion®  with the furiction of ‘the’ regulator;: the fastening”
of the throttle valve, thetraction cable:takes the - gcrew 40’for the" locking “parts’is’ arrangedin‘a’
bushing-36 and:the:stop: 300 positively-alongiin®  covered ma.nner under a sheet metal cap ‘5E the
outward - direction -whereby ‘the ‘stop.is: removed* ho]_dlng serews’ 52 “of ‘whieh’ are again ‘sectived: by“'
out of the way :of the cross pin:20." However, yq:a ‘wire loop" 53 provided with-a-ledd seal:’ In’a:
while the engine-is ruhning this:removalzof:thé  gimilar mayrer also the connection: 6f the-traction:
stop has no'influence ‘onritheradjustment of the’  cable44: with ‘the’ throttle valve rods 4T can tbe’
fiel quantity fed by the pump, asithe unlatehiing? = secured fagaih'st: uiauthicrized ‘disassembly.™

doeés not take place until 7the throttlesvalvé is: Theinvention s in‘the shown example of con~
nédrly closed and ‘as thenthevacuumi Lithenyg'istruction -applied ‘to:a vacuum regulator.. It can:

the full ‘load" quantlty only *for-th
5i-the engine.” In~ordet to indicate 4
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with the same advantages also be applied to a
centrifugal governor.

What I claim is:

1. In a pneumatic governor of a fuel injection
pump for an internal cumbustion engine of the
type having a. diaphragm-actuated fuel control
member responsive to a throttle in the air in-
take conduit of the engine, and a stop mounted
for common movement with the closing move-
ment of said throttle from an operative position
in which it limits the travel of said control mem-
ber in a fuel-increasing direction to an inopera-
tive position when the throttle is closed, the
combination with said stop of a detent adapted
to detain said stop in said inoperative position
irrespective of the position of said throttle, when
sad diaphragm-actuated fuel control member is
relaxed upon stoppage of the engine, and to be
disengaged from said stop under control by said
control member, when the engine is started.

2. In a pneumatic governor of a fuel injection
pump for an internal combustion engine of the
type having a diasphragm-actuated fuel control
member responsive to a throttle in the air in-
take conduit of the engine, and a stop mounted
for common movement with the closing move-
ment of said throttle from an operative position
in which it limits the travel of said control mem-
ber in a fuel-increasing direction to an inopera-
tive position when the throttle is closed, the com-
bination with said stop of a detent adapted to
detain said stop in said inoperative position, said
detent being so co-ordinated to said diaphragm-
actuated control member as to be disabled by
the same while said control member is vacuum-
actuated and to be enabled to function by said
control member while the diaphragm thereof is
relaxed.

3. In a pneumatic governor of a fuel injection
pump for an internal combustion engine of the
type having a diaphragm-actuated fuel control
member responsive to a throttle in the air in-
take conduit of the engine, and a stop mounted
for common movement with the closing move-
ment of said throttle from an operative position
in whiech it limits the travel of said control mem-
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ber in a fuel-increasing direction to an inopera-
tive position when the throttle is closed, the
combination with said stop of a detent, a spring
tending to engage said detent with said stop,
when the latter arrives in inoperative position,
to detain said stop therein, said spring being so
co-ordinated to said diaphragm-actuated fuel
control member as to be disabled thereby while
the engine is running.

4. The combination claimed in claim 1 in which
said stop is constituted by a pin mounted for
axial sliding movement transversely to the path
of said control member.

5. The combination claimed in claim 1 in which
said detent is constituted by a pivotal member
adapted to be rocked to locking position by said
diaphragm-actuated fuel control member in re-
sponse to a stoppage of the engine, a spring being
provided acting on said stop and adapted, when
said control member releases said pivotal mem-
ber in response to vacuum in said intake conduit,
to return said stop to said operative position.

6. The combination claimed in claim 1 in which
the means connecting said throttle with said
stop include a flexible wire encased in a tube
and a lost-motion connection.

7. The combination claimed in claim 1 includ-
ing connecting means connecting said stop to said
throttle and means encasing said connecting
means to prevent manual actuation thereof inde-
pendently of said throttle., .

8. The combination claimed in claim 1 includ-
ing a guide for said stop and sealing means for
sald guide adapted to indicate any disassembly
of said guide.

HEINRICH K. LINKS.
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