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JOHANN F. M. PATITZ, OF MILWAUXKEE, WISCONSIN, ASSIGNOR TO ALLIS-CHALMERS .
* COMPANY, OF MILWAUKEE, WISCONSIN, A CORPORATION OF NEW JERSEY. ‘.

GAS-PRESSOR.

1,061,006,

To all whom. it may concern :

Be it known that I, Jomaxx F. M. Patrrz,
a citizen of the United States, residing at
Milwaulkee, in the county of Milwaukee and
State of Wisconsin, have invented a certain
new and useful Improvement in Gas-Pres-
sors, of which the following is a specifica-

. tion.
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;- This invention relates to pressors, by
which term is meant either blowers or com.
pressors, for gases, ustally air, of the type
in which the action is other than by positive
displacement and which include centrifugal

._-or other fans and bladed pressors.
16

The object of this invention is the regula-
tion of the pressor for use under certain

desired conditions as té pressure or rate of

blowing or compressing gas. .
The positive displacement pressor may be
of the ‘reciprocating type similar to and
driven by the ordinary reci procating engine;
or it may be of the rotary type like the Root

~blower; or of any other of the many types

wherein a piston positively displaces the gas

-from a container. The other type of pressor,
with which the present invention deals, may -

be a fan of centrifugal or other type, or a
turbo-blower of the parallel or radial flow
‘types.

" The regulation of pressors must be appli-
cable to two  situations, depending on the

- purpose for which thé machine is intended.
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One situation is where it is desired to keep
the rate of compressing at a predetermined
constant value, as in blowers for blast fur-
naces where the pressure will vary to meet
the varying: resistance of the furnace under
different conditions. The other situation is

 where it is desired to keep the pressure at a
_predetermined constant value, as in shap

systems using compressed air for small tools,
hoists and the like. :
The regulation for the two types .of ma-
chine for either constant rate of compressig
or constant pressure is essentially diffevent,
The positive displacement type of pressor

delivers at a constant rate against any pres-

sure within its capacity, without necessitat-
ing any change in speed. The speed is
changed only when the predetermined rate

_.of compressing is.to be altered. The other

:type of pressor, however, delivers at a con-

" stant pressure at any rate of compressing
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within ' certain range, without necessitat.

Ing any change in speed. 'The speed is

Specification of Letters Patent.

Paten_ted May 6,1913.

Application filed January 8,1910. Serial No. 536,003,

changed only when the predetermined pres-
sure is to be altered. B .

. The invention may be applied to any of
the types of pressor wherein there is no posi-
tive displacement, and it-may even be ap-
plied to centrifugal pumps for liquids. Tt
15 herein shown applied to a turbo-blower
for air, driven by a steam turbine.

. In the drawings, in which like reference

characters designate the same or similap.

parts in the different views, Figure 1 is a
diagrammatic view of g turbo-blower diréct
driven by a steam turbine regulated for a
constant rate of blowing measured in- vol-

ume, with the regulating system in section..
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Fig. 2 is the plat of curves at. different -
speeds of a blower showing the relation be- -
tween pressure and rate of blowing measured. -
in volume of free air per unit of fime, Fig.. -

3 is the plat of curves at different speeds of-

75

the same blower showing the relation be. .

tween power and rate of blowing measured-

as before. Fig. 4 isa diagrammatic view of

a_turbo-blower direct driven by a steam tur--

bine regulated for a constant volume rate
of blowing, with a modified regulating sys-
tem in section. ’ : S

Referring to Fig. 1 of the drawings, a
steam turbine 1 is” directly connected to a
blower 2 by means of common shaft 3.

Regulator shaft 4 is connected to shaft 3

by means of bevel gears 3, 6, on the respec- -

tive shafts 4, 3. - The regulator 7 is static,
by which term is meant that the difference
in speed betwee{l lowest and highest position
of its collar 8 is great. The regulator 7 is
carried at the top of the regulator shaft 4

and its collar 8 is connected to one end of

floating léver 9. The other end of floating
lever 9 is pivotally connected to red 10 car-
ried by. piston 11 operating in relay cylinder
12 stationarily mounted on the frame, not
shown, in any convenient manner. At a
point intermediate the ends of floating lever
9, that lever is connected to pin 13 swiveled
in a block 14 slidably mounted in the slotted
upper end of rod 15. The block 14 is screw
threaded and a set screw 16 is threaded
therein and is rotatably mounted in the up-
per end of rod 15 in any convenient way as
by collars. :
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The rod 15 passes through relay valve

cylinder 17 and extends into a second relay
valve cylinder 18, carrying two valve disks
19, 20, 21, 22 in each cylinder. The ends of

110
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‘relay cylinder 12 are: cpnnected to relay
valve cylinder 17 by. mesdins of ‘pipes 23, 24.
A second relay eylinder 25 has its ends con-
nected to the second relay. valve eylinder 18
by means. of .pipes. 26, 27. A pisfon 25 0p-
erates in’ the second relay cylinder 25 and
its piston rod 29 is pivotally connected to
one end of a second floating lever 80 whose
. opposite. end..is -pivotally ‘connected to the
¥o lower end of rod 10 carried by piston 11 and
- extending through the relay cylinder 12.
Intermediate the ends of the second float-
ing:lever 30, that lever is pivotally connected

* . to the upper end of stem 31 of throttle valve
‘15 32of the steam -turbine 1. Provision is
" made as unsual at tlie ‘connections of boti
dloating levers-9, 30, to relieve the connect~
ing parts from stram due to angularity of
these levers.” - Inlets 83, 31, lead to the mid-

20 tively, and exhausts 83, 86, lead from the
bottom of these valve ¢ylinders respectively.
I'ipes'87, 38, ‘connect the upper and lower

.. ends of each of ‘these valve ¢ylinders respec-

Referring to Fig. 4 ‘of *the¢ drawings. as

before_ & :steam- turbine 1 is™directly con-

nected to ‘a.blower 2 by wicans of a common
shaft 3. Regulatorishaft’d is connected to-
shaft 3: by -means-of bevel gedrs 5, 6, on the
respective-shafts:{,-8: ‘The regulator -7{ is
one -of  the: normalitype- to. prevent over--
speeding .and-is ehvried at’ the top” of - the

reguilator shaft-dy-and ‘its collar 8 carries a

reversely ‘right angularly bent arm 39 by

havinga-ring 40 Tormed at the upper end
of-the arm and seated in the groove in.the
collar, the ‘ring .carrying-a ‘series of rollers

41 codcting with the upper and lower sides

of the groove jn the.collar 8.,. The free end:

of the arm 39 takes under a pin 42 exténd-
ing laterally from floating lever 91 carrying:

. 8 weight 43 adjacent .pin'42. " The opposite’

end of lever 91 Is pivotally conneeted {o rad
101 carried ‘by, piston 111 operating in re-
" lay cylindér:121 stationartily mounted on the
frame, not shown, .in any convenicnt- man-
ner. The rod 101 extends through the eyl-
_inder 121 and its lower end earries the.
s0 throttle valve 82.of the'steam turbine 1. At
a point .intermediate .the ends of floating
lever 91, that lever is pivotally connécted to
rod 151, and if desirahle, the connection may
be adjustable in the same way as deseribed
with reference to floating lever 9 Fig. 1.
_Provision may be made ag usual at the con--
nection to floating lever 91 to compensate
for angularity of said lever, The rod 151
extends into relay valve cylinder 1718 and
carries. five valve disks 191, 201, -4, 211, 221,
The ends. of relay cylinder 121 are con-
nected to relay valve cylinder 1718 by means
of pipes 231, 241. In the mid position of
the valve-disks in cylinder 1718, the pipes
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“dle of relay. valve cylinders 17,18, respec- |

_of inlet or free air as abscissas. .

- .64 231, 241, connect with' cylinder 1718 at

1,081,008

}')oi_x_}ts directly ‘opposit¢ disks 201, 211. ‘In-
ets 331, 811, lead to the relay valve eylinder-
1718 at points respectively between disks
191, 201, and disks 211, 221, and® have a<
common contecting pipe 46, and common
inlet 45, Exhausts 851, 361, lead from the ‘-
-valve cylinder 1718 at points respectively

"between disks 201, 44, and disks 44, 91i,

Pipe 47 connects the upper and lower ends .
of the valve cylinder 1718. It should here 75.
be stated that all of the system of linkage "~
and mechanism of Fig. 1 irom the floating
lever 9 down to and including the throttle
valve 32, may be bodily substituted for all,

.of the system of linkage and mechanism;of' g4
Fig. 4 from the floating lever 91 down to .. |
and including the throttle valve 32, and vice .
‘versa. Pin 42 on floating lever 91 also rests: .-

in the lower end of slotled head 48 formed .

at the upper end of rod:49 cirried by piston. g¢:
50 operating in' pressure cylinder /51, .-

- Spring 32 within cylinder 51 teacts against:

the upper head thereof and against the up-"
per side of piston 50. .\ pipe 53 connects - .
the lower end of cylinder 51 with the dis- g¢°
“charge chamber of blower 2. . .0 .- ... " 5
- The ciives of Figs. 2 and 8 'are shown to.
aid in explaining the principles of operation:
.of the invention. Referring to, Fig. 2, the . :
ciirves shown for speeds of 2300, 2400 and:gy. -
2500 yevolutions per minute ave those of a v .
low pressure blower and are platted to-show.. .
the pressure of .blower discharge.in pounds.
‘per “square inch as ordinates and rate of . .

‘blowing in cubic feet per minute of inlet or' 199

free air as absecissas. Referving to Fig. 3, . .
the curves shown for.speeds of 2300, 2400, ..~
and 2500 revolutions per minufe are those .
of the same low" pressuré blower whose

~curves for pressure of air are shown in ¥ig, 105

2. These curves however are platted to -
'show the ‘power in kilowatts of tlic ‘steam’
turbine driving the blower as ordinates and |
the rate of blowing in ‘cubic feet per minute -~ .°
S 110
As a géneral example shoiwing the use of . 7.
the curves of Figs. 2 and 3, let it be required
to find the ‘speed and power at which a”
turbo-blower Wgﬂl deliver a given quantity. .
or-weight of air against a certain pressure, 115,
for instance 20000 cubic feet against a pres- =
sure of 3.423 pounds. Look up \'fu{ume‘ N
20000 on‘horizontal base line, ¥ig. 25 run, -
vertically up to a pressure of 3.425. It is
found that this point lies on curve forspeed 120
of 2500 R. R. M. This is the required speed
at'which the blower should run. To find the * -
ower fequired, look up volume 20000 on
Enrizontal base line, Fig. 83 run vertically
up to a curve for a speed of 2500 R. P. M. 128
It is found that this point lies at a position
showing a power of 423 K. W. required to '
drive the blower. Assuming canditions of
‘a blower operating to supply air to a blast ~"
“furnace, let-the rate of blowing be 22300 130

v
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cubic feet per minute and the pressure 3.13

" pounds. According to the plat, A, Fig. 2,

‘the blower must Tun at a speed of 2400

" R.P. M. According to the plat,-\’, F ig. 3,

o

10

g Xi]

20

it takes 447 K. W. to drive the blower. The
rate of blowing should remain constant, that
i$, the weight of air blown per unit of time
should be constant; but the pressure may
vary according as the resistance of the fur-
nace varies, ' S
Suppose the blower to be working nor-
mally as above assumed and’ the resistance
at’ furnace to increase an amount requiring
the blower to deliver against a pressure of
3.425 pounds. Under these new conditions
how must the steam turbine driving the

blower be regulated? To deliver air at. the.
. same rate of blowing in cubic feet or pounds .

weight per minute against this higher pres-

-sure would obviously require more power.

More  power cannot be supplied until the
throttle of the steam turbine is opened wider,

-and until this is done the power remains

25

- regulator- does not act until a change of
‘speed of 100 R. I. M. has taken place. Ae-
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-constant  and - consequeritly air will be

pumped at a lower rate in-order to attain

- . the higher pressure, and the speed will in-

crease af, the same time. |, Assjne that the

cording to the plat, B/, Tig. 3, the lower rate
of blowing at the same power will be 21200

.cubie feet per minnte at an increased .spci'_(.l\
of 2500 . P. M. and the required pressure-
as seen from the plat, B, IFig. 2, wiil he

3425 pounds. Either this increased speed
or the required pressure may be utilized to

-open wider the throttle of the §team engine
“through appropriate mechanism. When this

is done, the power is increased and, at this

increased ‘speed and this required pressire.

- the rate of blowing is rééstablished to the

‘normal amount ; that is. the power is varied

- directly gs the required pressure varies or

48

50

@ power increase must follow a pressure in-
crease. Two regulating systems may be used,
one actuated by change in speed effected by

change in delivery pressure, and the other di-"

rectly by change in delivery pressure. The
first svstem is shown in Fig. 1 and the second
in Fig. 4.~ o

~ The first regulating system, shown in Fig.
1, operates as follows.—Supposing the blower
to he operating normally at speed, pressure,

~rate of blowinig and power as indieated on

Eb
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the plats, at .\ Tig. 2, and A’ fig. 3. The
resistance at the furnace inereasing, the
speed rises as heretofore pointed out, that
is. the speed must rise to meet the higher
pressure demand, and the power heing ¢on-
stant before regulation tukes place, this rise
in speed will be'at the expense of quantity
of air pumped, see plats at B’ Fig, 8 and
B Fig. 2, and the regulator collar’™8 moves
to a higher position, raising by its move-
ment the rod 15 and disks 19, 20, 21, 22.

i

This. admits oil"‘undef_ pressure entering
valve cylinder 17 through inlet 33, to pipe

-23 and thence to relay cylinder 12 aliove

piston 11, and at the same time exhausts oil
from relay cylinder 12 Dbelow piston 11,
through pipe 24 to valve cylinder 17 and
thence through outlet 35, This causes pis-
ton 11 to be forced downwardly, thus mov-
ing downwardly the right ends of both
floating -levers 9, 30, opening the throttle

‘valve 32 and bringing down the rod 15 and

its disks to' normal position. See plats C
Fig. 2 and (" Fig. 3. - Should the required
pressure increase to an abnormal extent and
consequently the speed, the piston 11 will
eventually contact with the lower head of

70
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relay cvimder. 12. . l'lpon further increase

of pressure and speed: the rod 15 will be

‘raiseld high enough to bring into operation

disks 21, 22 50 that oil under- pressure will.

“be admitted by inlet 34 and pipe 26 to the

second relay cylinder 25 below  piston 28

and at the same time oil will be exhausted

Arom second relay cylinder 25 above piston
28 through. pipe .27 and: exbaust’ 36, thus:
raising vod 29, left end of: second floating
lever 30, ‘and:rod 3L.to close. the -throttle

valve 32 and shut off the -steam entirely to

prevert.racing.  The:second relay cylinder

25 comes . into. actiononly: at- dangerously
high speeds.. The résistance.at:the fuinace

decreasing, referring - to the first system of

«

0'.

regulation, . the speed  falls- as” heretofore -

pointed out,.and the reverse action of the
mechani=m- takes place to.close the. throttle
valve 32 more so-as-to reéstablish :the: nor-

~mal rate of blowing. 'On the plats Figs. 2

and 3, (his-action fromthe normal is shown
first at points K I’ and then at points 1) 1D".
The hand adjustment between floating lever

9 ad rod 15 serves for'changing the rate of

blowing relatively to the pressure.

The sccond regulating svstem, shown in
Fig. 4, operates as follows.—Suppesing the
blower operating normally at speed, pres-
sure, rate of blowing and power as indicated
on the plats, at A FFig. 2 and A’ Fig, 3, as
before. The resistance at ‘the furnace in-
creasing, the pressure required to be devel-

-oped’ by the blower will ‘increase and this

nereased pressure is communicated to pres-
sure cylinder 51 below piston 50, raising
same against pressure of spring 52.. As the
power cannot increase until the. throttle
valve 32 is opened, the new conditions are
found on the plats at B’ Fig. 8, and B Fig,.
2. The piston 50 rising, raises rod 49 and
left end of floating lever 91 and red 151,
positioning disks, 191, 201, 44, 211, 221, in
valve eylinder 1718 so. that oil under pres-
stire is admitted to relay cylinder 121 ahove
piston 111 and at the same tinie exhausting
oil from cylinder 121 below the piston 111
through pipe 241, to valve cylinder 1718
and thence through exhaust 351 This

100
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+ 121, Upon further increase of pressure the.
.rod 151

causes piston 111 to move downwardly,~de-

!

- pressing rod 101 and ‘opening throttle valve

82. At the same time rod 101 depresses the

‘right end of floating lever 91 and restores
- rod 151 and it disks to the normal position.

The opening of the throttle increases the
powerand the conditions are shown on the
plats at C’ Fig. 8 and C' Fig. 2. Should the

‘required pressure increase to an abnormal

extent, the piston' 111 will eventually con-
tact with the lower head of relay cylinder

will be raised high enough' to bring

- into . effective operation disks 211, 221, so

15

20

that oil under pressure will be admitted by
‘4 common inlet 45 connecting pipe 46, inlet

331 to valve cylinder 1718 and thence
through pipe 241 to relay cylinder 121 below

* piston 111, and at the same time oil will be

exhausted from the relay cylinder 121 above
the piston 111 through pipe 231 to valve

- cylinder 1718 and thence ‘through ‘the ex-

“haust 361, thus raising the rod 101 to close

- the throttle valve 32 and shut off the steam

- 28

-eritirely to prevent racing. During this ac-
‘tion the disk 221 closes inlet 341 and disk 44

“closes the exhaust 351. This safety portion

. 30

85

of the mechanism comes into action only at

.dangerously high speeds caused by abnor-

mal increase of pressure required.
The pressure cylinder 51 may only oper-

‘ate to open ‘he throttle valve in its apward
travel and after that regulator 71 will in-
-dependently come into operation to caeck

dangerous speeds-incident to increased pres-

- sure.” This way of “working will protect
_against’ danger resulting from clogging of

- 40

*pipes and consequent jncrease of pressure in

the.pressure cylinder 51. This independent
operation of regulator ‘is possible by the
slotted head connection of rod 49 and pin
42. 'This pin 42 remains normally at the

lower end of the slotted head.48, due ‘o

45

weight 43 on the floating lever 91, but when
the rod 49, has reached its upper limit of
motion to open the throttle valve 82, the pin
42 may be further raised in the slotted head
48 by the regulator 71. The resistance at
the furnace decreasing, referring to the sec-

ond system of regulation, the pressare re-
quired falls and the reverse action of the

~nechanism takes place to close the throttle

valve 82 more 5o as to reéstablish the normal
rate of blowing. On the plats Figs. 2 and
3, this action from the normal is shown first
at points E E’ and at points D D’,. .
It should be understood that it is not de-
sired to be limited to the exact .details of

ous modifications will occur
skilled in the art. : ,

It is claimed and desired to secure hy Let-
ters Patent,— - - o :

1. In a pressor of the impositive displace-
ment type, the combination of a.motor,
méans connecting the motor to the pressor
for driving same, means for varying the
power of the motor, and means controlled
by the discharge pressure developed by the
pressor for actuating the power. varying
means to vary the power directly as said
pressure varies. ‘

to a person

50
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“construction shown and described, for obvi- -
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2. In a pressor of the impositi\}e;diépla'g:e- .
ment type, the combination of a motor;" -

means connecting the motor to the pressor
for driving same, means for’ vitying the
power of the motor, and means actuated. di-
rectly by-the discharge pressire developed

75

by the pressor for ‘actuating the power Va--

rying means to increase the power when. the

sald pressure increases. - A
3. In a pressor of the impositive displace-

ment type, the combination of "a  motor,

means connecting the motor to the pressor’

for driving same, means for varying the
power of the motor, means controlled by the
discharge pressure developed by the pressor
for actuating the power varying mesns to

vary the power directly as said pressure va- "

ries,'and means for actuating the power ve-

80
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rying means to decrease the power upon-an -

abnormal increase in said pressure. - L
" In testimony whereof, I affix my signature
In the presence of two witnesses. . . _
J. F, M. PATITZ.
Witnesses: S S
H. C. Casg, . '
G. F. Dz Wei~.



