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Lo all whom it may concern: -
Be 1t known that I, JaMrs D. MACPEER-

' SON, a citizen of the United States, residing

LD

g |

. ated by hand,

R

- several parts of
1sm and it5 allied parts, w
~ vantages, hereinafter made manifest, may be

| forming a part

A represents a frame or

The casing is _ |
two compartments, one for the driving gear-

in the city, county, and State of New York,
have invented certain new and useful Im.
provements in Fuel - Pumps for Internal-
Combustion Engines, of which the following
15 a full, clear, and concise specification.

My invention relates to fuel pumps for in-
ternal combustion engines of the kind de-
scribed in a previous application filed by me
April 7th, 1905, Serial Number 204,267, the

present-a,rplication being a division of said
i

prior apphication. - -
More particularly the invention herein dis-

closed relates to-the means whereby the

pump of my earlier application can be oper-

engine, and -the invention consists of the
formation and relative
of the pump-driving mechan-
w}ﬁerﬂby certain ad-
secured, - L -
the accompanying drawings,
hereof, and in which like ref-
erence characters refer to like parts through-
out, Figure 1 is & front elevation, with parts
broken away and partly in vertical central

Referring to

section, of a fuel pump of three cylinders such
as disclosed in the prior application, adapted

for use with a three cylinder mternal combus-
tion engine, not shown: Kig. 2 is'a side eleva-
tion of Fig. 1, with starting pinion and adja-
cent casing in section; Fig. 3 is a detail in
elevation of the clutching means;- Fig. 4is a

-general view indicating the relation of the

fuel pump to the engine. | |

Referring to Fig. .1, the reference character
casing provided with
suitable flanges for attachment to the main
standard or casing of the engine and affording
journal seats for the main pump shaft 1.

divided by a partition A’ into

ing of the governor and the other for the
cranks or eccentric mechanism for driving
the pump plungers. Within-the first men.
tioned ‘compartment,_the pump- shaft 1 car-
ries & bevel gear 2 for driving the governor
shaft 12, and a spur'gear 3 which is adapted
to mesh with & gear G cairied and driven by
the ordinary countershaft H of the engine
and contained within the attached casing A*

In order to produce a prelinri-
nary compression of the fuel in starting the

arrangement: of the

pr;

-closed by

ed cn'the boss 22

(Fig. ..2);

The end of the compartment is
a removable cover plate A3, The

gear 3 is the driving gear of the pump and o

1mparts its motion thereto through the in-

strumentality of a one-way clutching -appa-
ratus, presently
shaft 1, while adapted to be driven by said
gear, 1s capable of forward rotation’ inde-
pendently thereof so that when
motionless, as when the engine is idle, the
pumping apparatus may nevertheless ‘be
operated by another or manual means to
compress the fuel for the initial compres-
sion in- the engine cylinder or cylinders.
The clutching apparatus is constructed as
follows. The bevel or

with a long hub or boss 22 , and with a clutch

member 2 which is conveniently formed as
an annulus and secured by the screws shown,

to a faced shoulder on the hub proper of said
ear. The clutch member comprises a

single ratchet tooth or projéction: indicated

The driving gear 3 is loosely mount-
and carries a corresponding
clutch member 3% with a single tooth 3c,

described, and the pump -

. governor gear 2,
-which is keyed to the pump shaft, is formed

60

the gear is

65
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which is intended to encounter the clutch

tooth 2°, which as stated is fast on the shaft
1 (see Fig. 3).
up to each other by the pressure of the helical
spring 9 and the f;.tter is held in place, sur-
rounding the end of the

cap plate 10 and a suitable
in. As shown Retein the gear 3 and its

clutch member are movable as a unit along

The clutch members are held

85

ump shaft, by a
Eolt’sqrewed’there- |

90

the shaft but only clutch with the shaft 1 or
gear 2 when they are driven in a forward di- -

rection. When the shaft 1 is rotated inde-
2¢° and 3¢, by

pendently, the clutch teeth

reason of their inclined backs,

| _ snap past each
other in obvious manner. Ce

95

It is important in internal combustion

eengines such as the Diesel type, that the fuel

| compression and feed take place for each cyl-

inder at a certain predetermined or con-

trolled point in the cycle and therefore that

the pump shaft 1 shall rotate in phase with
the engine crank-shaft or with the counter-

shaft H. By the employment of g clutching

means between these two parts which will

always seize or lock in the same relative an-

gular positions, such as the single tooth
clutch members just described, this unison
of action is brought about, for it is obvious
that, irrespective of the relative positions of

100
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the gear 3 with respect to the shaft 1, when | and with extensions Gi'_e}ﬁtended valve-stems,

the engine is idle, the gear will take up the
difference when. the engine is started, and
the parts will then rotate properly together
as soon. as the clutch teeth come into driving
engagemnent. | | o

"The means for operating the pump appa-

ratus independently of the gear 3, comprise

a bevel pinion 4 which is-journaled in the
front of the casing; and provided with a

hand crank 5 on the outer end of the short

shaft upon which 1t 1s mounted. The shaft,
- which 1s shown as provided with a bushing

4», is adapted to-slide back and forth m its '
~jourrial seat, the pinion 4 being in mesh with
‘the bevel gear 2 in the innermost position

~and out of mesh therewith in the outermost

20

30

position. Two annular grooves formed In
the ‘bushing codperate with the spring-
pressed detent bolt 6 to hold the pinion in
each position. ' | -

In operation the pinion may be
into mesh with the gear by lifting the lock

pin and pushing the hub of the crank m-
5 wardly, and after the engine has been started
and the gear 2 becomes driven by the gear 3,
-~ the end-thrust on the pinion will force 1t back

again, the detent bolt being lifted.. The gov-

“ernor-shaft 12 is geared to wheel 2-by means

of a pinion 11 in constant mesh therewith,
and the said governor shaft and pinion are

.~ carried by an upright column B bolted to the

35

top of the casing A so as to be parallel with
and in the same plane as the pump cylinder,
the said shaft being shouldered and provided
with' a coller 13 housed within the column to

take the weight of the shaft as well as the

thrust of the pinion 11. "The casing A is slot-

~‘ted, as shown at 14, to permit the ready re-

- 40

| I-'eI'nor shaft drives the usua

is

50

moval of pinion 11 when the bolts ot the col-

umn are released. = At its u{)per end the gov-
| centrifugal gov-
ernor, which has connections with the actu-

“ating means of the induction valves of the

pump for automatically regulating” the ad-

justment. thereof, as wiil be presently de-

seribed, it being observed that the disposi-

tion of the said shaft 1s close to the end eylin-
der of the group and that 1t is of such length

as to bring the governor in close proximity to

‘the induction valve extensions.
The pump herein shown is a multi-cvlmder

apparatus, and the several cylinders thereot

20

60

in proper relative | .
duction valves are located in the top of the tit:
5 cylinder forging C, being of the puppet type, | the same into compartments and a pump

are formed in a single forging C which 1s
bolted to the.top of the casing A directly over

the shaft 1 so that the said cylinders are mn
‘line with the said shaft and parallel with the
governor shaft above mentioned. The stull-

ing boxes 15 are located within the casing A

and the plungers 16 are connected for opera-
" tion by the pump shaft by means of the ec-

centrics 17, the latter being angularly spaced
phase thereon. The in-

Mocated on the front of the patt C.

pushed. _ _
sine governor, of ordinary construction and

f Em'pose of t

thereon and a driving gear

projected to the exterior of the cylinder forg-
ing. The several extensions are guided in an
apertured cross-bar I of a bracket D, the
latter being mounted at the rear of the cylin-
der casting or preferably bolted directly to1t,
and helical springs 20 are interposed between
the headed ends of the extensions and the

70

said bar D’ for holding the valves 19 closed

against their seats when not actuated by

their valve levers. The bracket D also car-

ries a rock shaft 21, which is disposed tliereon

at the rear side of the valve extensions, and

with respect to said extensions serves the
- purpose of providing a common adjustable
fulerum for their several actuating levers 22,

The valve levers 22 are adapted to operate
the valve extensions by means of the connect-

ing rods 25, which are joined at their bottom

ends to projecting studs 26 on the eranks 17.
The eduction valves are shown at K, being
The en-

80

driven by shaft 12, controls the adjustment

of the shifting fulerum of the valve-operating

connecting crank 28 thereon and link 29 n
the manner which is fully described m my
pending a,p})hca,tmn above referred to, the
e valve controllingarrangements
eing to regulate the supply of fuel automat-
ically in accordance with thie load on the
engime. |
- Having described my invention, what I
claim and desire to secure by United States
Letters Patent, 1s: s o
1. Tn apparatus for injecting fuel for -

ternal combustion engines, the combination

with a part driven by the engine and a pump
shaft, of clutching means between said parts
comprising. clutch members adapted to 111~
terlock or seize -only in a definite angular
relation which relation is predetermimed with
reference to the cyecle of the engine. and -

dependent means for. forwarﬁlyf rotating

R
Jevers 22 by rocking the shaft 21 through the

0o

10C

10¢

11

said shaft with respect to said engine-driven:

part.
2.
engines, a pump shaft, an enging-driven
driving gear idly mounted thereon, a single
tooth ratchet cluteh inechanism between

L

said parts and means for forwardly rotating
‘said shaft with respect to said driving gear.

3. In'a fuel pump for internal combustion

engines, an engine governor, a puinp shaft

driving said governor and having a gear fast

thereon, in. combination with clutch-mem-

bers carried by said gears arranged: to per-

mit the forward rotation of the shaft with

respect to said driving.gear and independent
‘means for rotating said shaft. = '
4. In a fuel pump
engines, a casing having a

In a fuel pump for internal combustion

loosely mounted

for internal combustion
partition dividing -

11

1p



10

15.

20

20

35

~and out of engagement with said first men--

898,124

‘shaft common to said.compartments, pump |
‘qperatidg means on sald shaft within one |
compartment ‘and  a driving gear loosely
‘mounted on said shaft in the other compart-

ment, in combination with clutching mech-
anism between said gear and shaft adapted

to permit forward rotation of the latfer with

respect to said driving gear, means for in-
dependently driving said  shaft, and an

engine.governor supported on.the casing of

the latter compartment. . -
- 5. In a fuel pump for internal combustion
engines, a pump shaft, a driving gear for
sald shaft loosely mounted thereon, a second
gear fast on-sald shaft and adapted to be
automatically clutched to said driving gear
under. forward -rotation” of -the latter, in
combination with a governor shaft and a
pinion thereon in mesh with the aforesaid
second gear. | A
6. In a fuel pump for internal combustion

engines, a pump shaft, a driving gear there-

for, a second gear fast on said shaft and pro-
vided with a hub upon which said driving
cear is mounted, ratchet teeth on the proxi-
mate faces of said gears spring pressed into
engagement, and means for independently
operating said second gear, in combination
with a governor shaft actuated by the afore-
said second-gear. -
7. In a fuel pump

driving gear for said pump shaft having
ratchet clutch engagement with said first

mentioned gear, in combination with an’

independent driving pinion movable into

- tioned gear and adapted to drive the same

40

and said governor shaft independenily of the
main driving gear. - . _ o
8. In a fuel pump for int%mal combustion

engines, a pump shaft and g governor shatt,

gearing connecting said _sha ts whereby they f

: for internal combustion
engines, a pump shaft, a gear fast thereon
-and a governor shaft driven by said gear, a

<3

revolve in unison, 8 driving cear for one of
said shafts adapted to drive the same 1n a

forward direction, combined with means for
driving said shafts independently of the

main driving gear. :
9. In a fuel pump

for internal combustion

engines, a main pump shaft and a bevel gear
fast thereon, a governor driven by said bevel

gear, a driving gear for said shaft, and a
ratchet clutch interposed between the same
and said shaft, adapted to permit the inde-

4

50

09

pendent forward rotation of the latter, in

combination with means adapted for engage-

ment with said bevel gear for driving 1t

independently of said driving gear. .

10. Inafuel pump for internal combustion
engines, a main pump shaft, a bevel %ea,r
fast thereon, a driving gear for said shaft

and a clutching mechanism interposed be-

tween the same and said shaft and adapted
to permit the independent forward rotation
of the latter, in combination with a bevel

| pinion mounted to slide into and out of en-

cagement with said bevel gear and means

for rotating said pinion.

11. In afuel pump for internal COmbustion

60

60

70

engines, a pump. shaft, a* bevel gear fast

thereon and a geovernor shaft driven by said.

bevel gear, and a main .driving gear on the

pump shaft adapted to drive the same 1n a
forward direction only, in combination with

a bevel pinion slidingly mounted to move
into and out of*engagement with said bevel

79

gear for driving the same forwardly inde-

pendently of the main driving gear, and’
-means for maintaining said pinion in either

pOSitiOIl. I | | ,
In testimony whereof, I have signed my

name to the specification in the presence of
two subscribing witnesses. ” |

- JAMIS
Witnesses: '

- TaroporE LiUucas,

Hueo FriepricHs..

D. MACPHERSON.
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