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This invention relates to a pump and particul 
larly to a pump adapted to deliver a Small quan 
tity of fluid under great pressure and with great 
Speed. 

3. It has for one object to provide a pump in which 
the mechanical shock due to the movement of the 
pump and its driying mechanism is reduced to 
a raininun. Another object is to provide a pump 
in Yythica sliding Surfaces within the pressure 
chamber are eliminated. Another object is to pro 
wide a pump in which the walls or a part of the 
Walls of the pump chamber are elastic. 

Other objects will appear from time to time in 
the Specificationa and claim.S. 
The invention is illustrated more of leSS dia 

grammatically in the accompanying drawing, 
iherein 
gigure is a longitudinal cross Section illustrat 

ing the pump and the means for operating it; 
Figure 2 is a transverse Section taken at line 

2-2 of Figure 
Figure 3 is a transverse cross Section taken at 

line 3-3 of Sigure. 
Like parts are designated by like characters 

25 throughout the Specification and drawing. 
A is a pump tube. It may be made of steel or 

other suitable material and is preferably of oval 
cross section throughout the major portion of its 
length, as indicated in Figure 2. For convenience 

30 of attachment, it is preferably rounded adjacent 
its ends as at A1 and is exteriorly threaded as 
at A2. Removably mounted upon One end of the 
tiba is a waive housing retaining member A. 
Removably mounted on the opposite end of the 

35 tube is a second valve housing retaining member 
A. Normally the member. A retains an inlet 
yalive housing and the member A retains a dis 
charge or outlet valve housing. 
B is an iniet valve housing provided with an 

g interict cavity and with a laterally extending 
ilange 81 which is engaged by a collar A. B is a 
gasiket or packing designed to prevent leakage. 
at is a cavity within the housing B. It is en 
larged adjacent its inner end to provide a seat 

5 gorition B5 for a valve B6 which is mounted for 
noveraeni, within the yaiye housing and is nor 
naily held on its seat by a Spring 8 which at One 
end alouts against the waive 88 and at its other 
end against a spider or similar retaining men 
er 38. 
The pump of the present invention is of par 

ticular importance when used as a fuel injection 
pump for internal-combustion eragines. When 
so used instead of the conventional outlet Or dis 

- 55 charge valve in the outlet end of the pung tube, 
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there may be seated an injection valve from which 
fuel is injected directly into the engine. Such 
a valve is indicated in the outlet or discharge 
end of the pump tube as shown in Figure 1. The 
inwardly turned edges of the collar A4 engage and 60 
Support a valve disc C which is perforated as at 
C and which carries about the perforation a 
seating part C2. As indicated, the valve disc C 
is aade up of a plurality of laninations and the 
seating plug C2 is a separately formed member 35 
inserted and seated in the upper valve disc. Such 
an injection or atomizing valve is shown in my 
prior Fatent 1,589,241, issued June 15, 1926. In 
stead of the laminated valve disc shown a valve 
disc formed of a single integral member such as 70 
that shown in my prior Patent 589,245, issued 
June 15, 1926, might be used. It is a character 
istic of these valves, whether they be formed with 
a single valve disc or With laminations, that the 
disc, instead of being readily flexible, is extremely 5 
rigid, So nuca So that the valve opening permitted 
When the disc yields to pressure within the pump 
or within the yaye, is nortnally from .0001 to .00 
inch in Yidth. It Will thus be seen that the 
valve disc is extremely stiff and that the amount 3) 
Which it yields is microscopic and that the size 
of the opening produced by its yielding is nicro 
Scopic. This is true even under pressures of many 
thousands of pounds per square inch. Such discs 
and valves resist displacement mainly by their 
resistance to aaSS deformation and as Ordinarily 
made require a pressure of several thousand 
pounds per square inch to effect any valve open 
ing. Fositioned adjacent the valve disc is a spider 
or supporting member C3 which may be provided 
With a downwardly or outwardly grojecting fange 
C, which rest upon the valve disc C adjacent 
its edges and are engaged between it and the end 
of the tube Ai and thus the spider is held with 
the Wave disc by the collar A. Fixed. Within the 
spider C3 is a needie valve member C5 having 
a point C5 adapted to be seated in and to close 
the seat ineraber C which is carried by the valve 
disc. C. As the parts are normally assembled, 
the valve disc is pressed up against the needle 
member so that the latter is seated in and closes 
the opening through the valve disc and the disc 
is under pressure. 

D is a pump clamp or Support provided with a 
flange or base D by means of which it may be 
secured to any suitable support or foundation. 
The clamp D is provided with an interior cavity 
or hollow D2 and is open at its ends and closed 
along its sides, except as at 3, where an opening 
is provided for the pump drive which will be de- ii? 
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2 
scribed below. A removable plate D which is 
adapted to be bolted into position by bolts D, 
completes the pump clamp. As indicated in Fig 
lures 1 and 2 the pump clamp Surrounds the pump 

s tube and contains a plate or compression block E. 
which preferably extends Substantially through 
out the entire length of the clamp and is, at its 
longitudinal edges, in siding contact with the 
interior of the camp. It bears against the tube 
A as indicated in Figures 1 and 2, and has formed 
in its opposite face a depression. Or concavity E. 
Within the depression Ellies F, which is one of a 
pair of toggle members F, F. Upon the toggle 
member F are projecting lugs or ears F to which 
a connecting rod or pump drive member F is at 
tached. F is a retaining plate. 

It will be realized that whereas I have hereWith 
shown and described a practical operative device, 

0 

nevertheless many changes might be made in the, 
size, shape, number and disposition of parts 
without departing from the spirit of my invention 
and I wish, therefore, that my showing be taken 
as in a Sense diagrammatic. 
The use and operation of this invention are 

as follows: 
With the parts assembled as shown in Figures 

1 and 2, the tube is not under compression from 
the clamp or from the compression block E and 
the toggle members which actuate the compres 
Sion block in the compression direction are in 
their free angular relation. The tube is assumed 
to be filled with fluid from a previous suction 
stroke. The member F3 is moved inward with re 
spect to the clamp and forces the toggle mem 
bers from the angular position shown in Figure 2 
toward a position of alignment. They thus ex 
ert a compression upon the block E and force the 
block against the Oval tube, compressing its mi 
nor axis slightly, normally not more than a few 
thousandths of an inch, and thus decreasing its 
internal volume and building up the pressure with 
in it sufficiently to open the injection valve and 
to cause fluid discharge. 

During this building up of pressure the Suction 
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45 the tube. 
As the pressure rises within the pump tube, 

due to the increasing COInpression which is ap 
plied to it, the heavy diaphragm or disc at the 
discharge end of the tube is loaded to a point 
sufficient to overcome its initial tension which 
was created by its firm Seating upon the rigid 
needle point. The diaphragm or disc then moves 
away from the needle point a very minute dis 
tance, forming an atomizing orifice normally of 
microscopic size around the needle point and 
through this Orifice the high pressure within the 
tube escapes into the engine cylinder. 
The function of atomization of the fuel as it is 

thus discharged into the engine cylinder from the 
pump is performed at the narrow slit between 
the needle point and the aperture in the dia 
phragm or disc, since the movement of the disc 
is not sufficient to withdraw the needle point 
from it but merely to unseat the needle point or 
break its contact slightly with the disc. As the 
fuel issues from the atomizing nozzle or valve 
it is Substantially ready for combustion with the 
air in the cylinder. 
Although the atomizing valve form which is 

shown herewith and my other valve, which is re 
ferred to above, are both peculiarly fitted to be 
used in co-operation with the pump of the pres 
ent application, many other mechanisms and 
many other atomizing valves might be used and 
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or inlet valve is closed by pressure from within 

1976,415 
they would all have in common the idea of the 
substitution of an atomizing valve for the cus 
tOmary discharge or Outlet valve of a pump 
mechanism. For some purposes it would be pos 
Sible to use both a conventional discharge valve 
and an atomizing valve. 
After discharge from the pump has taken place, 

due to the building up of pressure within the pump 
tube because of its compression by the toggle 
mechanisms, as above set out, the drive moves in 
the reverse direction, again moving the toggles 
away from their position of alignment and to 
ward their position of free angular relation and 
thus removing the compression upon the compres 
sion block or plate E and freeing the pump tube 
from Compression. When this occurs the pump 
tube moves or Springs outwardly towards its for 
mer position, its minor axis increases to its origi 
nal dimension, Suction within the tube replaces 
compression, the discharge valve in Whatever 
form it may be closes, the intake or inlet valve 
opens and a charge of fluid is drawn in. Thus a 
Suction stroke is completed. 
The yielding member or members of the pump 

chamber of this invention is subject to strains 100 
well within its elastic limit. The pump cham 
ber is enclosed by walls wholly or in part approxi 
mately rigid, capable of minutely yielding and 
preferably of returning to original position of 
their own elasticity when free to do so. If parts los 
of the wall are not approximately rigid, they are 
rigid. 

claim: 
1. Means for Operating a pump, which pump 

comprises a hollow member, inlet and outleto 
means therefor, means for deforming the hollow 
member to change its volume, said means includi 
ing a structure fixed with relation thereto, sur 
rounding and in contact with said hollow mem 
ber, a toggle in contact with the structure and 15 adapted to be moved to exert pressure upon the 
hollow member and means for moving said toggle. 

2. Means for Operating a pump, which pump 
comprises a hollow member, inlet and outlet 
means therefor, means for deforming the hollow 20 
member to change its volume, said means includ 
ing a structure fixed with relation thereto and in 
contact with Said hollow member, and a movable 
compression member in contact with said hollow 
member, a toggle in contact with the compression 25 
member, adapted to be moved to exert pressure 
upon the hollow member through the compres 
sion member and means for moving said toggle. 

3. In combination in a pump, a hollow member, 
inlet and outlet means therefor, means for de 
forming the hollow member to change its volume, 
said means including a structure fixed with re 
lation thereto and in COntact with said hollow 
member, and a movable compression member in 
contact with said hollow member, a toggle within 
the structure, in contact with the compression 
member, adapted to be moved to exert pressure 
upon the hollow member through the compres 
sion member and means for moving said toggle. 

4. In combination in a pump, a hollow mem 
ber, inlet and outlet means therefor, means for 
deforming the hollow member to change its 
volume, said means including a structure fixed 
with relation thereto, Surrounding and in con 
tact with said hollow member, a toggle adapted 
to be moved to exert pressure upon the hollow 
member and means for moving said toggle. 

5. In combination in a pump, a hollow mem 
ber, inlet and outlet means therefor, means for 
deforming the hollow member to change its vol- to 
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une, Said means including a structure fixed with 
relation thereto, surrounding and in contact with 
Said hollow member, and a compression member 
in contact with said hollow member, a toggle in 
contact with the compression member and adapt 
ed to be moved to exert pressure upon the hol 
low member through the compression member, 
and means for moving said toggle. 

6. In combination in a pump, a hollow member, 
inlet and outlet means therefor, means for de 
forming the hollow member to change its vol 
ume, said means including a structure fixed with 
relation thereto, Surrounding and in contact 
With said hollow member, and a movable com 
pression member within said structure, in Con 
tact with Said hollow member, a toggle within 
the structure, in contact with the compression 
member and with the structure, and adapted to 
be moved to exert pressure upon the hollow 
member through the compression member and 
means for moving said toggle. 

7. In combination in a pump, an approximate 
ly rigid hollow member, inlet and outlet means 
therefor, means for deforming the hollow men 
ber to change its volume, said means including 
a structure fixed with relation thereto and in 
contact with said hollow member, a toggle in 
contact with the structure and adapted to be 
moved to exert pressure upon the hollow mem 
ber, and means for moving said toggle. 

8. In combination in a pump, an approximate 
ly rigid hollow member, inlet and outlet means 
therefor, means for deforming the hollow mem 
ber to change its Volume, said means including 
a structure fixed with relation thereto, surround 
ing and in contact with said hollow member, a 
toggle in contact with the structure and adapted 
to be moved to exert pressure upon the hollow 
member and means for moving said toggle. 

9. In combination in a pump, an approximate 
ly rigid hollow member, inlet and outlet means 
therefor, means for deforming the hollow mem 
ber to change its volume, said means including 
a structure fixed with relation thereto and in 
contact with said hollow member, and a movable 
compression member in contact with said hollow 
member, a toggle in contact with the compression 
member, adapted to be moved to exert pressure 
upon the hollow member through the compres 

3 
sion member and means for moving said toggle. 

10. In Combination in a pump, an approxi 
mately rigid hollow member, inlet and outlet 
means therefor, means for deforming the hollow 
member to change its volume, said means includ 
ing a structure fixed with relation thereto and 
in contact with said hollow member, and a mov 

80 

able compression member in contact with said: 
hollow member, a toggle within the structure, in 
contact with the compression member, adapted 
to be moved to exert pressure upon the hollow 
member through the compression member and 
means for moving said toggle. 

11. In combination in a pump, an approximate 
ly rigid hollow member, inlet and outlet means 
therefor, means for deforming the hollow mem 
ber to change its volume, said means including 
a structure fixed with relation thereto, Sur 
rounding and in contact with said hollow mem 
ber, a toggle adapted to be moved to exert pres 
Sure upon the hollow member and means for 
moving Said toggle. 

12. In combination in a pump, an approxi 
mately rigid hollow member, inlet and outlet 
means therefor, means for deforming the hollow 
member to change its volume, said means in 
cluding a structure fixed with relation thereto, 
Surrounding and in contact with said hollow 
member, and a movable compression member in 
contact with said hollow member, a toggle in 
contact with the compression member and 
adapted to be moved to exert pressure upon the 
hollow member through the compression mem 
ber, and means for moving said toggle. 

13. In combination in a pump, an approxi 
mately rigid hollow member, inlet and outlet 
means therefor, means for deforming the hollow 
member to change its volume, said means includ 
ing a structure fixed with relation thereto, Sur 
rounding and in contact with Said hollow mem 
ber, and a movable compression member within 
said structure, in contact with said hollow mem 
ber, a toggle within the structure, in contact 
with the compression member and with the 
structure, and adapted to be moved to exert pres 
Sure upon the hollow member through the com 
pression member and means for moving said 
toggle. 
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