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To all thom, it may concern: 
Be it known that we, ARTHUR GEORGE 

LLOYDNEIGHBOUR and HARRY CECIL WYNNE 
NEIGHBOUR, subjects of the King of Great 

5 Britain, residing at Brighton, in the State 
of Victoria, Commonwealth of Australia, 
have invented new and useful improvements 
in Means for Pumping Fluids, of which the 
following, is a specification. 

10 This invention relates to improvements 
in means for pumping fluids such as Water, 
oil, or air, and more particularly has refer 
ence to an improved pump' which is highly 
efficient and very reliable and durable in 

l? operation, and extremely simple, compact 
and light, in construction and consequently 
economical in manufacture. 
The invention is particularly well adapt 

20 sors and vacuum pumps. 
Air compressors constructed in accordance 

with the invention are well adapted for in 
flating the tires of motor vehicles, and are 
very suitable for supplying compressed air 

25 for the brakes of electrically driven railway 
trains and tramway cars and for starting 
large internal combustion engines. Vacuum 
pumps made in accordance with the inven 
tion are capable of use in connection with 

30 vacuum cleaners and milking machines, for 
the latter, very simple, durable and efficient 
pumps are required. 

ed to the construction of small air compres 

The invention is, moreover, very suitable 
for forcing oil under, pressure to the bear 
ings of high speed machinery, such for ex 
ample as high speed steam and internal com 
bustion engines and steam turbines. 

Furthermore, the invention can be applied 
to the construction of pumps for water and 
other liquids and the absence of suction 
valves renders its use desirable for pumps 
for molasses, heavy oils, and similar dense 
liquids in which the valves do not give satis 
faction. 

In order that the invention may be readily 
understood reference will now be had to the accompanying explanatory drawings, where 
li):- 
Figure is a view in longitudinal section 

of a small air compressor designed for in 
termittent working constructed and ar 
ranged in accordance. With the invention. 

40 

Figure 2 is a view intransverse section 
taken on the line 22, Figure 1 of the air 
compressor shewn therein. . . . . . 55 

Figure 3 is a detached view partly in side 
elevation and partly in section to a pump 
piston, and parts which co-act therewith con 
structed in accordance with the invention. 

Figure 4 is a view in longitudinal section 60 
of an air compressor vacuum pump compris 
ing the essential features of the invention 
and constructed for general purposes. 

Figures 5 and 6 are diagrammatical views 
illustrating the cycle of operations during 65 
One revolution of the crank-shaft of a com pressor or pump embodying the essential 
features of the invention. : 

Figure 7 is a sectional view taken sub 
stantially through the center of Figure 2 and 70 
looking at the top. 

in these drawings like characters of ref 
erence denote similar or corresponding parts 
in the different views and the numeral 1 designates a pump or compressor cylinder 75 
containing a piston 2 adapted to reciprocate 
therein. At the middle point of the length 
of said cylinder 1 and formed integrally 
there with is a laterally projecting boss 3, 
This centrally disposed boss 3 has its axis 80 
perpendicular to and intersecting that of the 
cylinder 1 and forms the housing for the 
bearing 4 in which is rotatably mounted the 
operating, crank-shaft 5. . . . . . . 
The bearing 4 can be fixed in the housing 85 

or boss 3 as by screwing as shewn in Figure 
2, or it can be made a neat fit in said boss : :: * * : . . . . ." ''. i? . . . . . 3 and secured in position by studs of Set 
screws which are passed through a flange 
on the outer end of said bearing 4 into lugs 90 
formed on the sides of the boss 3, or said 
bearing 4 can be fixed in the boss 3 in any approved way. 
The crank-shaft 5 is provided with a 

crank-arm 6 and crank-pin 7, which are pref-95 
erably made integrally with said crank-shaft 
i5 from a single piece of metal as shewn in 
Figure 2. In order that the crank 6 and 
crank-pin 7 may be well supported the in 
ner end S of the bearing 4 is extended into 100 the cylinder 1 as shevyin in Figure2 thereby 
considerably reducing the overhang of said 
A transverse centrally-disposed rectangul 
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lar slot 9 is cut, as by milling partly through 
the piston 2 at the middle point of its length, 
leaving a portion 10 of segmental section 
connecting together the opposite ends of 
said piston 2, and said piston 2 can be fitted 
with rings 11 or other approved packing 
e3S, - 

Recesses 12 formed in the piston 2 on each 
side of the centrally-disposed slot 9 provide 
the necessary room or clearance to enable the 
crank-arm 6 to revolve within the cylinder 
1 and permit said bearing 4 to be extended 
therein thereby securing the advantages in 
construction and arrangement above Set 
forth and enabling the pump to be made ex 
ceedingly compact. 
A sliding block or die 13 is mounted upon 

the crank-pin 7 and this block or die 13 is 
slidably and accurately fitted in the cen 
trally-disposed slot 9. As the crank-pin 
revolves the block or die 13 is carried round 
in a circular path and at the same time re 
ciprocates transversely in the centrally-dis 
posed slot 9. 
This arrangement is an adaptation of the 

well known slotted cross-head motion but 
arranged so that the operating parts are con 
tained in a very small space, and it is to be 
understood that no claim is made broadly 
for said slotted cross-head motion. In the 
ordinary form of slotted cross-head motion 
the movement of the block or die in the di 
rection of the longitudinal axis of the recip 
rocating member which produces the recip 
rocation of said member is alone made use 
of, and the movement of said block or die 
transversely in the reciprocating member 
has hitherto been regarded as lost motion 
and has served no useful purpose. 
A salient feature of the present invention 

is the means whereby said block or die 13 in 
addition to causing reciprocation of the pis 
ton 2 by its longitudinal motion in the direc 
tion of the axis of cylinder also by its 

5 5 
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transverse motion forms the means whereby 
fluid is admitted alternately to each end of 
cylinder 1, said block or die 13 in fact forms 
a mechanically operated inlet slide valve 
adapted at the right times to open and ad 
mit fluid to the working portions of the cyl 
inder 1 and close when the fluid is to be ex 
pelled therefrom. 
The working portions of the cylinder 1 lie 

between the ends of the piston 2 and the ends 
of the said cylinder 1, the latter being closed 
by suitable covers or caps 14 which can be 
attached to said cylinder 1 as by screwing as 
shewn in Figure 1, or said covers 14 can be 
flanged and secured to the cylinder 1 by 
studs or set screws as shewn in Figure 4. 
The slot 9 and recesses 12 in the piston 2 

form a central chamber which is always 
kept in communication with the source of 
fluid supply by means of a centrally-dis 
posed inlet orifice 15 formed through the 

1,449,53? 

wall of the cylinder 1 at any convenient part 
of said cylinder 1 situated in the plane pass 
ing transversely through the middle point 
thereof. - 

The piston 2 can be provided with longitu 
dinal slots 16 which extend on both sides of 
the end of the slot 9 and ensures that said 
central chamber is always connected with 
the inlet orifice 15 in all positions of said 
pistol 2 as shewn in Figures 5 and 6. 

Suction or admission poi'ts 17 formed lon 
gitudinally in the piston 2 connect each end 
thereof with the rectangular slot 9 therein, 
and these suction ports 17 which can be cir 
cular, rectangular or other preferred sec 
tion are adapted to be simultaneously opened 
and closed positively and alternately at each 
end of the stroke of the piston 2 by the block 
or die 13 as it reciprocates in said slot 9. 

Eduction or discharge valves 18 of any 
well known construction commonly used in 
pumps and compressors are fitted at any 
convenient point of the ends of the cylinder 
1 and these eduction valves 18 preferably 
discharge into a chamber 19 formed along 
the outside of said cylinder 1 and provided 
with an outlet orifice 20. 
The mode of action or cycle of operations 

may be readily followed from Figures 5 and 
6 of the drawings. In Figure 5the piston 
is shewn at the right end of the cylinder 1 
and is about to commence to move towards 
the left end of said cylinder 1 which for 
clearness in explanation is assumed to be full 
of fluid. 
The block 13 is moving downwardly in 

the slot 9 and is just about to open the port 
17 at the right end of the piston 2 and close 
the port 17 at the left end thereof. During 
the lower half of the revolution of the 
crank-pin 7, the block 13 covers the latter 
port 17 and is tightly pressed against the left 
side of the slot 9 thereby preventing leak 
age, and the fluid is discharged from the left 
working chamber of the cylinder 1 through 
the outlet valve 18 into the chamber 19 
whence it passes through the discharge ori 
fice 20. 
Meanwhile fluid has been entering the cyl 

inder 1 through the inlet orifice 15 into the 
central chamber aforesaid, and passing 
through the port 17 in the right end of the 
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piston 2 into the right working chamber of 
the cylinder 1, and when the piston 2 reaches 
the left end of the said cylinder 1, as shewn 
in Figure 6 the right working chamber 
there of will be filled with fluid. - 
The block 13 now moves upwardly and 

opens the left port 17 in the piston 2 and si 
multaneously closes the right port 17 there 
in, and during the return stroke of the pis 
ton 2 the fluid in the right working chamber 
of said cylinder 1 is similarly discharged 
through the outlet valve 18, and the left 
working chamber of said cylinder 1 is re 

120 

125 

130 



5 

() 

40 

(5) 

1,449,537 

filled with fluid, and when the piston 2 
reaches the right end of cylinder 1 the cycle 
of operations is repeated. . . . . 

In Figures 1 and 4 of the drawings the 
piston 2 is shewn at mid-stroke and the en 
trance of fluid into the working chambers of 
the cylinder 1 and discharge of fluid there 
from is clearly illustrated and indicated by 
arrows shewn therein. , , 

At the end of the stroke of the piston 2. 
the transverse motion of the block 13 is a 
maximum and results in very rapid opening 
and shutting of the said ports 17, thereby en 
abling the admission and discharge of fluid 

5 to and from the working chamber of the 
cylinder 1 to be accurately timed. Moreover, 
owing to the rapid transverse motion of the 
block 13 the ports 17 in the opposite ends 
of the piston 2 are respectively fully closed 
and fully opened before the latter commences 
its stroke. 
The working chamber of the cylinder 1 

about to be discharged is rapidly shut off 
from the Source of fluid supply, and the op 
posite chamber of said cylinder 1 which is 
about to be filled, is with equal rapidity con 
nected there with. Owing to the port 17 be 
ing fully opened on the commencement of 
the suction stroke of the piston 2 no vacuum 
is formed in said chamber and the fluid en 
ters freely and uninterruptedly thereto. The 
said chamber is thereby completely filled 
with fluid at the end of the suction stroke of 
the piston 2. 

Furthermore, the entering fluid has not 
the resistance to overcome due to passing 
through automatic inlet valves and such in 
let valves, and the parts which co-operate 
with them such as cages, springs, and covers 
are eliminated, resulting in a reduction of 
the cost Of manufacture. 
When the pump is intended for intermit 

tent use the block or die 3 can be construct 
ed so as to project beyond the ends of the 
cent'ally-disposed slot 9 when the piston 2 is 
at mid-stroke as shewn in Figures 1, 2 and 3, 
thereby enabling the cylinder to be made of 
simple and compact construction. 
When a block 13 of short length is used as 

shewn in Figures 1, 2 and 3, one end of the 
said block 13 at mid-stroke of the piston 2 is 
adjacent to the axis of the cylinder 1, and 
said piston 2 when in said mid-stroke posi 
tion might turn axially in the cylinder 1, 
resulting in damage to the pump. 
Ayial rotation of the piston 2 may be pre 

vented by making the bore of the cylinder 
considerably greater than the stroke thereof, 
thereby enabling a longer block 13 to be used 
than is shewn in Figure 1, which can extend 
when in mid-stroke position for some dis 

65 
the smail pump, shewn in Figure 1 in which 
tance on the opposite side of the axis of the 
cylinder 1 to the crank-pin 7. In the case of 

it is not desirable to unduly increase the bore 

When a vacuum pump or air compressor 
for general use is required and which may 

of the cylinder 1. a screw or pin 21 is fixed 
radially in the segmental portion 10 of the 
piston 2 at the middle point thereof, and this 
pin is adapted to reciprocate in a centrally 
disposed longitudinal slot 22 shewn by 
broken lines in Figure 1. This pin 21 effec 

8 

tively prevents any possibility of axial rota 
ton of the piston 2, and further prevents any 
binding of the block 13 on the crank pin 7. 

have to work for long periods without at 
tention the block 13 is made of considerable 
length as shewn in Figure 4 and in its mid 
stroke positions said block 13 extends be 
yond the centrally-disposed slot 9 in the 
piston 2, and said block 13 at its lower mid 

5 

stroke position dips into a recess 23 formed 
in the bottom of the cylinder 1 and adapted 
to form an oil bath. Said block 13 can itself 
dip into the oil bath 23, or it can be pro 
vided with a splasher 24 adapted to pass 
through and throw up the oil in said bath 23. 

In order to prevent an excessive amount of 
oil passing into the working chambers of the 
cylinder 1 the block 13 is made hollow as 
shewn in Figure 4 and is provided with holes 
25 which moves into alignment with the ports 
17 at the correct times to admit fluid thereto. 
A cylindrical bridge 26 is formed integrally 
with the block 13 and this bridge 26 extends 
transversely across the inside of the said 
block 13 and is bored internally to fit the 
crank-pin 7. The air enters through the ori 
fice 15 in the side of a recess 27 formed at the 
top of the cylinder 1 and passes downwardly 
into the interior of the hollow block 13. Re 
cesses 12 are also provided in each side of the 
slot 9 in the piston 2, which permit the crank 
arm 6 to revolve within the cylinder and the 
bearing 4 to be extended therein, in a similar 
manner as in the case 
fore described. 
When the invention is intended to be used 

as a water or vacuum pump the orifice 15 is 
connected to the cistern containing the Wa 
ter or to the vessel to be exhausted, and in 
order to prevent air gaining access to the 
cylinder 1 along the crank-shaft 5 the latter. 
can be provided with any approved form of 
stuffing box and packing. . . . . . . 

A pump or compressor constructed in 
accordance with the invention is easily taken 
apart and re-assembled, and in order to as 
semble said pump or compressor the block 
13 is inserted in the slot 9 of the piston 2 and 
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of the pump hereinbe 
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the said piston 2 is then placed in the cylin 
der 1 and adjusted to its mid-stroke position. 
The crank-shaft 5 is then passed through the 
boss 3 which is made of sufficient diameter 
to admit the crank-arm 6, and the crank-pin 
7 is pushed into the hole in the block 13, and 
finally the bearing 4 is placed upon the 
crank-shaft 5 and secured in position, 
The pump can be provided with a flange 

2 5 
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28 for attachment to a Wall or dash-board of 
a moto' car or it can be provided with feet 
29. Moreover, for special purposes it can 
be made single acting. Only one port 17 being 
made in the piston 2, and an eduction valve 
18 being provided only at the corresponding 
end of the said cylinder 1. 
At the end of the compression stroke of 

the piston when the piston 2 is momentarily 
ai'i'ested the clearance space contains air at 
high pressure, and this air as soon as the 
block 13 uncovers the inlet port 17 escapes 
anti the pressure in the clearance space fallis 
to atmospheric pressure. The piston 2 com 
mences its stroke with the air in the clear 
ance space at atmospheric pressure. 

In the case of a pump having automatic 
Suction valves the high pressure air ex 
pands to and below atmospheric pressure 
before the suction valve opens, the piston 
in consequence moving some distance be 

3) 

fore the valve opens resulting in a loss of 
efficiency. 
What we do claim is: 
1. In a filiid pump or compressor, the coin 

bination of a cylindrical piston chamber 
of the saline diameter for the entire length 
thereof, a piston to reciprocate in the cylin 
der having a transverse slot, an inlet port in 
the wall of the piston chamber in communi 
cation with the piston slot, a block slidably 

40 

fitting in Said slot and adapted to recipro 
cate therein during the reciprocation of the 
piston, a port extending longitudinally 

33 through the piston from the slot to the end 
to connect the inlet of the piston chamber 
with the piston chamber at one end of and 
through the piston, and said block arranged 
to connect the piston port with the inlet to 
the piston chamber as the piston moves in 
one direction and shut off said piston port 
from the piston chamber as the piston moves 
in the opposite direction, and a valve con 

combination of a cylinder having an inlet 
port, a piston to reciprocate in the cylinder 

trolled outlet port from the piston chamber 
for the purposes specified. 

2. In a fluid pump or compressor, the 

and separate the cylinder into a pair of 
chambers one at each end of the piston, said 
piston having a slot extending transversely 
therethrough with which the inlet port of 
the cylinder communicates, outlet ports 
from said chambers; spring influenced 
valve closing into and opening outward 
from the chambers to control said ports, 
connect the chambers with the 

60 

ports through opposite ends of the piston to 
piston slot 

and cylinder inlet, and a block slidably 
mounted in the piston slot adapted to be 
reciprocated during the reciprocation of the 
piston and arranged to alternately connect 
the piston ports with the piston slot and 

65 
thereby the inlet port to the cylinder for the 
purpose specified. 
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3. In a fluid pump or compressor, the 
combination of a cylinder, a piston to re 
ciprocate in said cylinder and separating 
the cylinder into a pair of chambers one at 
each end of the piston said piston having a 
slot extending transversely therethrough, an 
inlet port to said cylinder at all times in 
communication with the piston slot, an out 
let port from each chamber controlled by a 
check valve opening outward from and clos 
ing into the chambers; a pair of ports ex 
tending longitudinally through the opposite 
ends of the piston, one at each side of the 
longitudinal axis of the piston, to connect 
the chalabers with the cylinder inlet through 
the piston slot, a blockslidably mounted in 
the piston slot and reciprocable therein dur 
ing the reciprocation of the piston and ar 
ranged to alternately connect the piston 
ports and thereby the chambers with the 
cylinder inlet through the piston slot, and 
a crank shaft journaled in the cylinder and 
carrying said block upon the crank pin. 

4. In a fluid pump or compressor, the com 
bination of a cylinder the bore of which is 
of the same diameter for the entire length 
thereof and having valved outlets from op 
posite ends, a piston reciprocably fitting in 
said cylinder and separating the cylinder 
into two chambers, one at each end of the 
piston, a transverse slot in the piston; an in 
let port to the cylinder in communication 
With the piston slot, a boss integral with the 
cylinder to extend iaterally therefron, a 
bearing in the boss one end of which bear 
ing projects into the cylinder and piston 
slot, a shaft rotatably mounted in the bear 
ing having a crank-arm and a crank-pin ex 
tending into the piston slot, a block mounted 
On said crank-pin and slidably fitting in the 
piston slot to reciprocate in said slot as the 
piston is reciprocated, and admission ports 
in the piston extending from said piston slot 
through the piston to communicate with the 
chamber's at opposite ends of the cylinder 
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and controlled by the movement of the block for the purpose specified. 
5. In a fluid pump or compressor, the com 

bination of a cylinder, a piston fitting the 
cylinder, a transverse slot in the piston, a 
hollow valve-block slidably fitting said slot, 
recesses in the upper and lower sides of the 
cylinder, an inlet orifice in the upper recess 
admission holes in said hollow valve-block, 
and admission holes in said piston extending 
from said transverse slot to the ends of said piston. 

6. In a fluid pump or compressor, the com 
bination of a cylinder, a piston fitting the 
cylinder, a transverse slot in said piston, a 12: 
hollow valve-block slidably fitting said slot, 
a bridge transversely across the inside of said 
valve-block, a hole through said bridge ac 
commodating a crank-pin and an oil splasher 
on the lower end of said valve-block. 
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shaft and contained within the cylinder, a 
rectangular 
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7. In a fluid pump or compressor, the com 
bination of a cylinder having Valved outlet 
ports from opposite ends, a piston to recip 
rocate in the cylinder and separate the cyl 
inder into two chambers one at each end of 
the piston, said piston having a slot extend 
ing transversely therethrough, an inlet in 
the cylinder leading to the piston slot, a 
block slidably mounted in the piston slot and 
reciprocable therein during the reciprocation 
of the piston, ports extending longitudinally 
through the piston from the piston slot to 
the cylinder chambers at opposite ends of 
the piston arranged to be alternately shut off 
and connected to the piston slot and cylin 
der by the movement of the block 
during the reciprocation of the piston, 
and said piston ports and the block being 
arranged so as to uncover the ports previous 
ly to the commencement of the return stroke 
of the piston, for the purpose specified. 

8. A fluid pump or compressor compris 
ing a closed cylinder, a piston fitting the cyl 
inder, a lateral boss formed integrally with 
the cylinder, a bearing fitting said boss, a 
crank-shaft rotatably mounted in the bearing, 
a crank-arm and crank-pin within the cyl 
inder, a transverse slot in the piston, recesses 
in the piston on each side of said slot, a valve 
block on the crank-pin slidably fitting said 
siot, an inlet orifice in the cylinder in con 
munication with said slot, admission ports 
in the piston extending from the slot to the 
ends of said piston, and discharge valves at 
the opposite ends of the cylinder. 

9. A fluid pump or compressor compris 
ing a closed cylinder, a piston fitting the 
cylinder, a centrally-disposed lateral boss 
formed integrally with the cylinder, a bear 
ing fitting the lateral boss and extending in 
to the cylinder, a crank-shaft rotatably 
mounted in said bearing, a crank-arm and 
crank-pin formed integrally with the crank 
centrally-disposed transverse 
slot in the piston at the middle point of said 
piston, recesses in the piston on each side of 
the transverse slot, a valve-block mounted on 
the crank-pin and slidably fitting said slot, 
a centrally-disposed inlet orifice in the cyl 
inder in communication with the slot, ad 
mission ports in the piston extending from 
the slot to the ends of said piston, discharge 
valves at the opposite ends of the cylinder, 
a delivery chamber formed integrally along 
the outside of the cylinder, and a discharge 
orifice in the delivery chamber. 

10. In a fluid pump or compressor, the 
combination of a cylindrical piston chamber 
having fluid inlet and outlet ports, and a lat 
erally extending boss, a piston fitting in Said 
chamber having a transverse slot cutthrough 
the side thereof, recesses at opposite sides 

of the slot of less depth than the slot, a 
block slidable in said slot, a shaft journaled 

s 
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in the cylinder boss having a crank and pin, 
the pin being arranged to engage in the pis 
ton slot and upon which the block is mount 
ed, and the crank arranged to engage and 
Operate in the piston recesses, for the pur 
pose specified. 

11. In a fluid pump or compressor, the 
combination of a cylindrical piston chamber 
having fluid inlet and outlet ports, and an 
Opening in the side midway between the ends 
and in line with the axis of the cylinder, a 
piston fitting the piston chamber having a 

O 

transverse slot between the ends of the pis 
ton and recesses at opposite sides of the slot, 
a bearing in the cylinder opening extending 
into the recessed portion of the piston, a 
crank shaft journaled in said bearing with 
the crank arranged to operate in the recessed 
portion of the piston and the pin to engage 
in the piston slot, and a block loosely mount 
ed on the Said crank pin in the pisto, slot 
to connect the pistOn thereto. 

12. In a pump or the like, the combina 
tion of a cylinder, a piston to reciprocate in 
said cylinder and separating the cylinder in 
to a pair of chamber's one at each end of the 
piston, said piston having a transverse slot, 
an inlet port to the cylinder at all times in 
communication with the piston slot, an out 
let port from each chamber at opposite ends 
of the piston, ports through opposite ends 
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of the piston to connect the chambers with 
the piston slot and cylinder inlet, a crank 
shaft journaled in the cylinder with the 
crank pin extending into the piston slot, 
and a block mounted on the crank pin engag 
ing in the piston slot to operatively connect 
the piston and crank shaft and operable to 
control the opening and closing of the piston 
ports. 

13. A pump or compressor having a cyl 
inder, a piston in the cylinder, a transversely 

OO. 
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disposed guide-way in the piston, an oper 
ative shaft, a cranked member formed on the 
operative shaft and located in said piston, 
a bearing support formed integrally with 
said cylinder and of a size to permit the pas 

piston and the guide-Way to permit of the 
entrance of said crank member, and a bear 

II (). 

sage therethrough of said cranked member, 
openings extending longitudinally of the 

5 

ing in said support extending into the slot 
ted opening in said piston. . . 
In testimony whereof we affix our signa 

tures in presence of two witnesses. 
ARTHUR. G. L. NEGHBOUR. 
HARRY C. W. NEIGHBOUR. 

Witnesses: 
A. J. CALLINAN, 
JAMES H. ANDERSON. 


