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To all thom, it may concern: 
; : Be it known that I, GLENNA E. Bowie.N. a. 
citizen of the United States of America, re 

... siding at Milwaukee, county of viilwaukee, 
5 State of Wisconsin, have invented certain. 
... new and useful Improvements in internal 
Combustion Engines, of which the follow 
ing is a full, clear, and concise specification. 
... My invention relates to internal combus 

10: lion engines of the type wherein the fuel is 
forced into the combustion chamber under 

* CoHipression, such, forexample, as the we!! 
kanewn Diesel engine, and the invention con 

15. Avlich the fuel forcing pump may be driven, 
either by the engine crank-shaft during its 
fortal operation or by hand when the en 
gitié is being started, the special objects of 
the investion being to provide an effective 

20 Fineans for such alternative connection which 
can be readily operated to connect the pirap 
with the engine, which will automatically 
adjust itself in phase with the crank-shaft, 
When i so conhected and which wil drive 

25 the pli imp uniformly and positively in strict 
accordance with the variations of speed of 
the engine. . . 
; : Figure I represents, partly in side eleva 
tion and partly in cential section, a filei 30 pump er ribodying my invention; Fig. 2 is an 
inverted horizontal section of Fig. 1 on line 
Ii if thereof, as indicated by the arrows, 
and showing also a portion of the eligie 

35 shaft, in elevation; Fig. 3 is a side elevation 
(if Fig. 2 with parts broken away; Fig. 4 is 
a side elevation of the cômplementary clutch 

lyers: Fig. 5 is a plan view thereof; 
gs. (3 anët t are respectively detail eleva 

40 ticins enlarged of the locking handle in its 
locked and unlocked positions respective and Figs. 
locking handie taken on the corresponding 
section lines of Figs. 6 and 7 as thereon in 

45 dicated. " . . 

The fuel pump show a herein for purposes 
of illustration, is of usual type and intended 
for use with triple cylinder engines. It 
comprises a single casting or forging i in 

50 which are bored three pinping chambers, 
each chamber being supplied with a pin 
ing plung??í 2, sucti«), S 3 and for?e 
valve 4. The force 
valves 3 to the fuel actiis 

in the gearing and connections through 

cointershaft, and the drive-gear of said: 

8 to 11 are cross sections of Sidi : 

i lead from ting 
in valves of their pushed into engagement. With tie is 

respective engine cylinders (not shown) 55 
and the amount of fuel delivered by them is 
regulated by aeans of an automatic adjitsi 
inent of the suction valves 3 or their oper 
ating levers (shown in end view at 6) which 
a distment is under the immediate control 60 of the engine goverrior through appropriate 
connections of familiar arrangement, not 
necessary to be here described in detaii. In 
operation the engine governor varies the 
time of closing of the siction valves so as 65 
to allow more or less back flow through 
then) and according to the Ring unt of fuel 
required to be forced into the engine fuel 
valve, the Sippy is fuel serving it control 
the work of the engine in familiar manner. 70 
The gear arid clainik casing 8 which supports 
the aboye Irentioned apparatus, is divided 
into two compartinents, one for containing 
the Craiks or eccentrics of the plungers 2 
and the other the gearing for driving the 78 
pumping shaft 7, which shaft is journaled 
in the side and central walls of the casing 
as clearly shown in Fig. 1 and carries' fast 
tipil it a large bevel gear 9 through which 
the governor shaft 10 is driven by Sinion 30 
l0, permanently engaged with saitt geal', 
The crank and gear casing is intendel to be 
bolted or otherwise supported on the main 
casing of the engine. The pump silaft is 
required to be driven from the collatershaft 
of the engine (?', some equivalent part, in a 
certai definite relation o the angia' si 
tical of the cigine rank shaft; that 
Say. it is nec?ss:à r? th?t the pt!inping {st}\,}<:: 
of fuel shall be timed in proper phase \vil 9:) 
the working strokes of the engine i isto: 1s. 
it the same time when starting the 

iš is desirable to work the pinp by 
oi' (therwise independently of the et 
and out of phase there with, and for 
purpose it is necessary to disconnect, the 
pump shaft from the engine. Whe: the 
parts have been this ti: copieri ii, is fir 
ther necessary that they be ges 
to proper relative positions quick is 
soon as the engine gets under wiy, st 
the pump will thereafter work is: "o phase with the engine. 

'i he reans for independently drivi 
phmp, comprises à cratalº-operated bevº 
ion 1 (Figs. 2 and 3) slidingly joici.it' 
in the gear casing 8 arid (la fel 
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9, the pinion being held in or out of engage 
ment by means of the detent bolt 12 shown 
in Fig. 3. The gearing whereby the pump shaft may 
be driven by the engine in its normal opera 
tion, uncoupled for manual operation, and 
then recoupled in proper phase with the 
crank shaft, constitutes the subject of this 
invention and such gearing comprises a slid ing spur gear 13 permanently meshing with 
a gear 14 on the engine countershaft 15, by 
which it is constantly driven so long as the engine is running. The sliding gear is idly 
mounted on a long boss 9 of the hub of the 
bevel gear 9, which gear is fast on the pump 
shaft as above stated, or the said sliding 
gear 13 may be mounted directly on the 
shaft 7 so as to slide thereon, if so desired. 
The proximate faces of the bevel gear 9, and 
sliding gear 13, are respectively formed or 
provided with complementary clutch faces 
16 and 17 shown in Figs. 4 and 5. These 
clutch faces or members are formed in the 
present instance of flat circular disks, fas 
tened by screws, to their respective gears, 
and one disk is provided with a transverse 
rib 18 which has its axis slightly of center, 
while the other has a corresponding groove 
19 similarly disposed off center. The eccen 
tric position of the rib and groove is indi 

in Fig. 5. A coil spring 20 confined 
between the back side of the sliding gear 13 
and the cap plate 21 which is secured to the 
end of shaft 7, tends to urge the clutch 
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members together. The rib will not engage 
in the groove, however, until the two mem 
bers are in a position, in which the rib and 
groove are both eccentric on the same side 
and parallel to each other, the eccentricity 
of the rib and groove causing the clutch 
members to engage always in the same rela 
tive position. When so engaged the bevel 
gear and the sliding gear are positively in 
terlocked in that relation, that is to say, 
neither can be rotated independently of the 
other in either direction. In this condition 
the engine crank-shaft and the pumping 
shaft are in their proper working relation, 
which relation is maintained under all con 
ditions of operation, it being impossible for 
the fuel pump to lead or float ahead of the 
engine, as might otherwise be the case on 
such occasions, for example, as when the 
engine is slowed down under an increase of 
load. To facilitate the engagement of the 
rib and groove of the complementally clutch 
faces, the edges of each may be slightly 
skoped as indicated. - The clutch faces are disengaged by shift 
ing the sliding gear 13 against the pressure 
of the spring and for this purpose the said 
gear is supplit with a swiveled handle 22 
projecting to the exterior of the easing S 
and arranged to be grasped by the operator. 
In the form hereip shown the swiveled han 

dle is intended to be applied to existing-ma 
chines und is therefore made for attach 
ment to the sliding gears, thereof with the 
least possible alteration of the same, but it 
will be apparent that the handle or its 
equivalent means may be embodied in dif 
ferent forms and serve as a shifting means 
for the gear in various manners. In the 
form shown, it comprises a bolt 23 tapped 
into the rear face of the gear near its center, 
and a sleeve 24 swiveled to the bolt by 
means of the pin 25, working in a slot in the 
sleeve. The free end of the sleeve is formed 
as a handle which overhangs the cap plate 
21 and projects through an annular openin 
between the cap plate 21 and the surround 
ing wall of the casing, in which annular 
??????? the handle revolves. The sleeve is 
8 SOU ??? with a flat or cut away area which is so arrangd that it is adjacent to the 
edge of the cap plate when the clutch is 
: and at such time keeps the sleeve 
from turning on the bolt as shown in Figs. 
7 and 11. The flattened area 26 communi 
cates at its inward end with a transverse or 
arcuate slot 27 cut in the sleeve and extend 
ing about half way around the same. The 
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slot is of sufficient width to accommodate 
the edge of the cap plate so that when the 
gear 13 has been withdrawn from drivin position, it may be secured in that position 
by turning the sleeve until the slot passes 
over the edge of the plate, the outer margin 
of the slot forming a radial shoulder which 
engages the edge of the cap plate as a fixed 
abutment to hold the gear against the force 
of the spring 20, as clearly shown in Figs. 2, 
6 and 9. In the operation of the foregoing appa 
ratus, when it is desired to start the engine, 
the clutch faces are separated by means of 
the handle in obvious manner, so that the pumping apparatus is thereby disconnected 
from the engine. A turn of the handle will 
then lock the parts in this condition. The pump-shaft is then operated forwardly, by 
means of the crank and pinion 11, until a 
proper charge of fuel has been thereby in 
jected into one of the engine cylinders, and 
the engine has started up its own motion, 
whereupon the handle is released, and under 
the pressure of the springº the clutch mem 
bers enter again into their interlocking en 
gagement. Such engagement does not take 
place however until the sliding gear assumes a predetermined position with respect to the 
bevel gear of the punp shaft, in which posi tion the engine and pump are in\proper 
working phase with each other, as ?????? de 
scribed. Having described my invention, what I 
claim and desire to secure by United States 
letters Patent is: 

1. The combination in an internal com 
bustion engine having a fuel pump and 
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gearing through which said pump is nor 
mally driven by the engine, of means for 
independently driving said pump, a clutch 
included in said gearing comprising posi 
tively interlocking clutch members, adapted 
to interlock against movement in eitherdi 
rection, a spring for closing said members. 
and means revolving with one of said mem 
bers for holding said clutch members open. ; 

2. In an internal combustion engine hav 
ing a fuel pump and gearing whereby said 
pump is driven from the crank-shaft, the 
combination with a clutch included in said 
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gearing, comprising clutch members adapt 
ed to form a driving connection interlocked 
against relative movement in either direc 
tion, between said pump and crank-shaft in 
a predetermined mutual relation, the mov 
able clutch member being provided with . 
a handle for separating it from the fixed 
clutch member and also with means for automatically restoring it to interlocking 
position, and independent means for driv ing said pump. 

3. In an internal combustion engine hav 
ing a fuel pump and gearing whereby the 
same is driven from the crank-shaft, the 
combination with a sliding gear included in 
Said gearing and being shiftable into and 
out of éiriying engagement with said pump, the shifting gear being provided with 

35 

gear shifting means. * 

40 

manually operable means for shifting it out 
of driving engagement with the pump and 
also with means for automatically restoring 
it to driving engagement and means for 
driving said pumpindependently of said 

4. In an internal combustion engine hav 
ing a fuel pump and gearing whereby the 
same is driven from the crank-shaft, the combination with a positively interlocking 
spring pressed clutch included in said gear ing and automatically forming as it becomes 

4.5 
engaged a ??????????????? interlocked driving ? connection for said pump in a predeter 
mined invariable relation with respect to the 
said crank-shaft, means for holding said 

3. 

clutch in opened or disconnected condition, 
and means för independently driving said 
pump. 50 

5. In an internal combustion engine hav 
ing a fuel pump and gearing whereby the 
same is driven by the crank-shaft, the com 
bination of a clutch included in said gear 
ing, adapted for determining and main 
taining a definite relative angular position 
of said pump and crank-shaft, a swiveled 
locking handle for opening said clutch, 
means coöperating there with to lock said 
clutch in its opened condition, and means for independently driving said pump, 
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6. The combination in an internal com 
bustion engine, having a fuel pump and 
gearing through which said pump is nor 
mally driven By the engine, of means for 
independently driving said pump, a clutch 
included in said gearing comprising clutch 
members adapted to positively interlock 
against relative movement in either direc 
tion and in a single fixed relation only, a 
spring urging the movable clutch member 
toward the fixed member, means for separat 
ing and holding said clutch members dis engaged, and manually operable means for 
releasing said holding means to permit said 
clutch members to automatically interlock 
in the said relation. 

7. In an internal combustion engine hav 
ing a fuel pump and gearing through which 
the same is normally driven by the engine, 
the combination of a clutch included in said 
gearing and formed of clutch members bear ing eccentrically thereon an interlocking rib and groove respectively, a spring urging 
them toward clutching position, devices for 
locking them in open position, and gearing 
for independently driving the said pump. 

In testimony whereof, I have signed my 
name to the specification in the presence of two...subscribing witnesses. 

GLENNA. E. BOWEN. 
Witnesses: 

RoBIERT O. KUIHIN, 
C. B. GARRETT. 
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