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To all whom it may concern: 
Be it known that I, ARTHUR A. KLEIN, a 

citizen of the State of Hungary, residing 
at New York city, in the county of New 
York and State of New York, have invented 
certain new and useful Improvements in 
Fluid-Pressure Devices, of which the fol 
lowing is a specification. 
The present invention relates to fluid 

pressure devices and has for its object the 
provision of a combination of devices 
which will automatically maintain a pre 
determined fluid or, gas pressure within an 
accumulator or tank, so that such fluid un 
der pressure may be used as desired for 
power purposes. To accomplish this end I 
have provided a fluid pressure engine, a 
combustion casing and an automatic con 
trol valve which cooperate to maintain the 
fluid pressure within the accumulator at a 
certain point of pressure as will he more 
fully explained hereinafter on this specifi 
cation. 

in the drawings forming part of this 
specification I have illustrated a complete 
example of the physical embodiment of my 
invention constructed according to the best 
mode I have so far devised for the prac 
tical application of the principles of my in 
vention. . . . . 

In the drawings, Figure 1 is a vertical 
section on line 1-1 of Figure 8 showing the 
combustion casing used with any invention. 

Figure 2 is a partial side elevation of said 
combustion casing taken from the left as 
seen in Figure 8. 

Figure 3 is a transverse view of a part 
of the combustion casing taken on line 8-3 
of Figure, 1. " , " 

Figure 4 is a transverse vertical Section 
on line 4-4 of Figure 1. 

Figure 5 is a vertical section through the 
pressure engine and control valve of my in: 
vention taken on line 5-5 of Figure 8 of 
the drawings. 

Figure 6 is a transverse section of a pis 
ton, taken on line 6-6 of Figue 5. 

Figure is a rear elevation of my inven 
tion taken from the left as seen in Figure 5. 

Figure 8 is a front elevation of my device 
taken from the right as seen in Figure 5. 

Figure 9 is a diagrammatic plan view of 
a series of combustion casings, as operated 
by a single fluid pressire engine mounted 
on an accumulator tank. Figure 10 is a front elevation of Figure 9. 

flow of the fluid contained therein. 
dicates a metal disc suitably mounted on the 

In the drawings the numeral 1 indicates 
an accumulator tank adapted to receive any 
fluid under pressurr and having means such 
as the exit valve 2, for controlling the out 

3 in 

face of the accumulator 1, an aperture be 
ing formed in the tank at 4 to receive the 
flange 5 of said disc. 
Mounted on this disc or plate 3 are a fluid 

pressure engine 6, a combustion casing 7, and 
a control valve 8, all of which cooperate to 
maintain a predetermined amount of fluid 
or gas pressure within the accumulator 1, 
as will be described below. The fluid pressure engine 6 is composed 
of preferably a pair of piston chambers 9. 
10, the walls 11, 12 of which are formed in 
tegral with the disc 3, and said chambers 
have the usual piston heads 13, 14 as shown. 
Inlet passages 15, 16, 17, 18 admit fluid 
under pressure from the central piston 
chamber 19, into chambers 9, 10. 20, 21 are 
pistons which pass through the usual stuff 
ing boxes 22 and are pivotally attached at 
23 to the connecting rods 24, and 25 respec 
tively. 26 indicates a crankshaft mounted 
on the face of the disc 3 preferably by means 
of the bearing supports 27, 28. It is noted 
that the connecting rods 24, 25 are attached 
to the shaft 26 in position at “right angles 
to each other as seen in Figures 5 and 8 of 
the drawings. A bevel gear 29, a meshing 
bevel gear 30 carried by the support 27, and 
a manually operated crank 31 provide a 
means of starting the rotation of crank 
shaft 26 as will be explained below. 
The piston valve chamber 19 has therein a 

piston valve 32 of special construction which 
upon receiving fluid under pressure through 
pipe 33 operates the pistons 20 and 21. Said 
piston valve 32 is of a cross-sectional shape 
shown in Figure 6, with a pair of concave or 
c?p-shaped ends 34, 35, joined by the longi 
tudinal connecting passage 36. The central 
porticn of the piston valve 32 is cut away 
as shown in Figure 6, at 37 in a circumferen 
tial direction forming thereby a chamber 38 
within the piston valve chamber 19 as seen 
in Figure 5. 39 indicates the valve rod 
which is pivotally secured to the end of the 
eccentric 40, at 41; and the eccentric is suit 
ably mounted on the crank shaft 26 as illus 
trated in Figure 5. It is at once seen from 
an inspection of Figures 5 and 6 that when 
fluid pressure is admitted to chamber 19 that 
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the pistons 20 and 21 are at once operated 
by means of the feed passages 42, 43, 44, 45, 
pipe 36 in the piston 32, and the inlet pas 
sages 15 to 18 inclusive in the walls 11, 12 
of the piston chambers 9 and 10. The ex 
haust gases pass by means of chamber 38 to 
the exhaust pipes 46, 47 and through the 
disc plate 3 to the exterior of the accumula 
tor 1, as seen from an inspection of Figures 
5 and 7 of the drawings. The operation of 
these pistons 20, 21, it is thought will be 
readily understood without further detailed description. 
The control valve mechanism consists of 

5 a piston chamber 48 having its walls 49, 50 
preferably integral with the disc plate 3, 
and pierced by a passage 51, which connects 
the chamber 48 with the interior of the ac 
cumulator 1. Within chamber 48 operates 
the piston 52 having the stem 53 on which is 
screw-threaded the cap-nut 54. Surround 
ing the stem 53 is tile spring 55, which at 
one end engages within the cap-nut 54 kind 
at the other end engages within the cup 
shaped piston chamber head 56. The spring 
55 is made of any desired tension accord 
ing to the fluid pressure desired within the 
accumulator 1. A stuffing box 57 is pro 
vided as is usual, to prevent leakage around 
the piston stem 53. Leading from cham 
ber 48 is the pipe 58 which connects with 
exhaust pipe 47 as shown. 59 indicates 
a valve chamber, having a valve 60, with 
stem 61, and stuffing box 62. A valve seat 
is formed in the open-ended cap 63 at 64. 
It is at once evident that when the fluid or 
gas pressure within the accumulator 1 drops 
to a point below the strength of the spring 
55 that the pressure exerted by said gas, at 
65 behind said piston 52, will no longer be 
able to retain the valve 60 on its seat 64, 
and consequently fluid pressure will be ad 
mitted to valve chamber 59, and thus to pipe 
66 connected thereto; and leading to and 
through the disc plate 1 at 67, thence through 
the emergency control valve 68 to pipe 69, 
and thence to pipe 33, the lattur connecting 
to the central piston chamber 19 as shown in 
Figure 7. n this way as soon as the fluid 
pressure within the accumulator drops to a 
predetermined point depending upon the 
strength of spring 55, gas is at once admit 
ted to the central piston chamber 19 and the 
fluid pressure engine 6 will begin to operate 
the crank shaft 26, and worm 70 mounted 
thereon, within the support casting 28 be 
fore mentioned. The casting 28 also carries 
a longitudinal revoluble shaft 71, on which 
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is mounted the worm gear 72. 
The combustion or explosive casing 7, 

forming one element of my invention con 
sists of the following parts: On the face of 
disc plate 3 preferably integral therewith is 
the casting 73, cylindrical in shape about the 
body portion 74 and flattened on its sides at 
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75, 75 toward the free end 76 as illustrated 
clearly in Figure 4 of the drawings. The 
casting 73 is pierced by a passage or explo 
ision chamber 77, and a compression piston 
chamber 78, and a pair of jaws 79, 9 are 
formed on the extremity 76. The inner end 
of explosion chamber 77 is connected to a 
trap-valve 80, by means of a nut-like casting 
81, having a series of very small passages 82. 
82, etc., passing therethrough, as shown in 
Figures 1 and 3. The valve 80 is pivoted at 
83 in the valve casting 84. It is evident that 
as long as the pressure within the accumula 
tor 1 is greater than that within the explo 
sion chamber 77, the valve 80 will remain 
in a closed position as in Figure 1, but upon 
an explosion taking place within chamber 
77 the trap valve 80 will open (provided the 
outer end of chamber 77 is closed) and ad 
mit the explosive gas into the accumulator. 
On the casting 73 is mounted the fuel sup 
ply pipe 85, which is connected to the source 
of fuel supply (not shown). Also within 
the casting 73 is the beveled charging plug 
86, having a passage 87 therethrough, and a 
stem 88. Said plug it is seen is revolubly 
mounted and may be operated by means of 
the gear 89 mounted on the stem 88. The 
passage 87 is made of equal diameter with 
the chambers 77, and 78, and the compres 
sion piston 90, so that when the plug 86 is 
revolved the piston 90 can pass through 
passage 87 and enter chamber 77, and there 
by compress a “charge' of fuel which has 
been previously deposited by gravity from 
pipe 85 into said chamber 77. Mounted in 
jaws 79, 79 is the crank shaft 91, carrying on 
its outer end the gear 92, and the short con 
necting rod 93 is pivotally, attached thereto 
at point 94. The connecting rod 93 is piv 
otally connected at its inner end to the com 
pression piston 90, so that when shaft 91 is 
operated by means of gear 92 the piston 90 
will ass through passage 87 (if in proper 
? position) and into chamber 77. 
The revoluble shaft 71 passes through a 

pair of downwardly projecting jaws 95, 95 
formed integral with casting 73 and carries 
a spool 117 which extends from 118 to 119, 
said spool being freely mounted on the shaft 
71. The spool 117 has rigidly mounted on 
its periphery the two gears 96 and 97 and a 
collar 98 integral therewith. A clutch pin 
socket 99 is formed in the side wall of the 
collar 98 as shown. 100 is a clutch head 
which is slidable longitudinally along shaft 
71 but “keyed' thereon by key 101, so that 
said head rotates with shaft 71. Said clutch 
head 101 has a pin 102 which is adapted to 
engage into the complementary socket. 99 
of the collar '98 before described. From 
which it is seen that when shaft 71 is op 
erated and the clutch pin 102 is in engage 
ment, that gears 97, 89, 96, 92 are operated, 
as is also the charging plug 86 above: de 
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and means for conveying fluid under pres 
sure from the valve chamber of the control 
valve mechanism to the fluid pressure en 
gine. 

8. In a fluid pressure device, an accinall 
lator, a combustion casing comprising a cist 
ing having a combustion claber al a juel 
charging Orifice, a revoluble charging pig 
having a passage therethrough adapted 9 
be alined with the combstion (th: ; ; ; a nd 
the charging orifice when properly operated. 
a compression piston adapted to reciprocite 
within the charging plug passage: a fluid 
pressure engine having means for alterate 
ly operating the charging plug and compi'es 
sion piston of the combustic engine; and 
an automatic control mechanisin, ha ving 
means for starting and stopping the fluid 
pressure engine when the press 'e in the ac 
cumulator reaches a peeter filed point. 

9. In a fluid pressure (evice. An accurai 
lator, a combustion casig ce) prising a cast 
ing having an explosion: chain).' I and a fuel 
charging orifice, a revoli le charging plug 
having a passage therethrough adapted to 
be alined with the combustion chanber and 
the charging orifice when properly operated, 
a compression piston adapted to reciprocate 
within the plug passage, a crank shaft car 
ried in the end of the main casting having 
means connecting the crank shaft and pis 
ton, an intermittent gear on the crank shaft, 
an intermittent gear on the end of the charg 
ing plug; a fluid pressure engine having 
means for actuating the intermittent gear's 
so that the compression piston and charging 
plug are alternately operated; an automatic 
control valve mechanism having means for 
starting and stopping the fluid pressure en 
gine When the pressure in the accumulator 
reaches a predetermined point. 

10. In a fluid pressure device, an accumu 
lator, a combustion casing comprising a 
casting having an explosion chamber and a 
charging orifice, a revoluble charging plug 
having a passage therethrough adapted for 
alinement with the explosion chamber and 
the charging orifice when properly oper 
ated, a piston adapted to reciprocate Within 
the charging plug passage, and 1 leans for 
alternately actuating the charging plug and 
compression piston: in combination with an 
automatic control valve mechanism compris 
ing a piston having a head and stem, a pis 
ton chamber, a valve chamber having a valve 
seat therein, a control valve head having a 
stem mounted in the piston head and not 
mally engaging the said valve seat, resilient 
means on the piston tending to raise the 
valve from its seat, a passage for admitting 
fluid under pressure from the interior of the 
accumulator into the piston chamber and 
tending to keep the aforesaid control valve 
on its seat. 

11. In a fluid pressure device, an accumu 

lator, a conjustion casing comprising a 
lain casting having an explosion chamber 
and a fuel charging orifice. A revoluble 
charging pig in the main casting having a 

el carrying passage therethrough, a finely 
erforated cristing between the combi ist ion 

( hamirer act the inteliot' of the acclaitulato'. 
non-return V alve adjacent to the per forated 

('asting, a can pression pision in the main cast 
i ng adapte( i to reciprocate within the plug 
passage, and ille: ns for aligning the charg 
iig plug passage with the explosion cham 
iter and the compression piston, a fluid pres 
sire engine having a central piston chann 
| yer'. 2 pist (y?n having : conca ve piston heafi 
oh! etch end of s:41 e, a longitudinal pas 
sage connecting the civities in the piston 
heads. circumfe: ential recess partially 
surrounding the piston etween the opposed 
piston heads, a pair (if piston chambers 
each having a pistol, therein, positioned ad 
jacent to the central pistol chambel', and 
means connecting the pistons of the fluid 
pressure engine with the charging plug and 
compression piston of the combustion casing 
for alternately operating said plug and com 
pession piston. 

12. In a fluid pressure device, a combus 
tion casing comprising a casting having a 
combustion chamber and a fuel charging 
orifice, revoluble charging plug having a 
(liametrical passage therethrough, adapted 
to be a lined with the combustion chamber 
and the charging orifice when the charging 
plug is properly operated, a compression 
piston adapted to enter the plug passage, 
eans for actuating the charging plug and 

compression piston, and an electrical heating 
plug having a pair of wave-shaped wires 
secured in the heating plug body, and an 
electical resistance joining the upper ends 
of said wires in operating proximity with 
the explosion chamber of the combustion 
casing. 

13. In a fluid pressure device, a casting 
having an explosion chamber and a chargin 
orifice. a revoluble charging plug mounte 
in the casting, means for measuring a charge 
(if fuel in the said plug. a compression pis 
ion adapted to move said charge of fuel 
frºm the chargin plug into the explosion 
clamber, a crak shaft carried in the end 
of the main casting, means connecting the 
crank shaft and compression piston, an in 
termittent gear on the crank shaft, an in 
termittent ge:r on the end of the charging 
plug, and means for actuating the intermit 
tent gears to alternately operate the com 
pression piston and charging plug before 
described. 

14. In a fluidi pressure device, a casting 
having an explosion chamber and a charging 
orifice, a charging plug mounted in the 
casting, means passing diametrically 
through the plug for measuring a charge of 
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|* plug in the casting, a 

fuel therein, a compression piston positioned 
without the plug when a charge of fuel is 
being loaded. and adapted to move a charge 
of fuel from the measuring means into the 
said explosion chamber and means for align 
ing said measuring means with said piston 
ind explosion chamber to permit said piston 
to pass through the measuring means. 

15. In a fluid pressure device, a combus tio casing comprising a casting, having an 
explosion chamber and a fuel charging 
orifice. a charging plug mounted in the cast 
iig, means for measuring a charge of fuel 
within the charging plug, a compression 

non-return valve ad 
i:cent to the explosion chamber, a crank 
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shaft on the end of the casting. provided 
with means connecting the crank shaft. and 
the compression piston, complementary in 
termittent gears on the crank shaft and the 
end of the charging plug, and means for ac 
tuating said gears to alternately operate the 
charging plug and the compression piston 
for the purpose of transferring a charge of 
fuel from the charging orifice to the ex- 25 
losion chamber aforesaid. 
In testimony whereof affix my signature. 

ARTHUR. A. KLEIN. 
Witnesses: 

WILLIAM A. HRTLE, 
WALDO P. BREEDEN. 


