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To oll whom it fm{w CONCETT R
k- Be it known that we, I‘* wep . Nontox
snd Izving H. Reryoups, D{)ii of Younges-

town, Mahoni ng COunty, Ohio, -1.:;.?0 invenfed

6 4 new and useful hwulatm for § SOINPTESS0TS,

of wnich the ml}ownu 1s g full, clear, and ex-
act description, re l’nmnw being had to the ac-
‘companying drawing, iwmmtr part of this
specification, in whh h the hwure 18 a dia-

10 grammadtic side and f:ea;tmna} view of a gas-
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Norton (one of the

~compressor embodying our vention.

0111“ invention relates to an improved sys-

tem of regulation for air or gas compressors
i which the: ‘amount of fluid compressed per
stroke may be reduced, while the speed of
the compressor 1s increased so that a con-
“stant amount of driving force may be made
to deliver a constant qmou*ﬂ of compressed
aas. |

The main o’n]wt Df our invention is to Pro-
'vide & means of regulation for compressors
which are driven by means of motors which
can only exert a certain limited amount of
driving force, such as gas engines, electric
motors wa,ter motors, steam engines, ete.

- The mvenmon 15 of pvc.u] iar benefit in the
case of alr compressors driven by gas engines

against a variable air pressure. fhe UAs en-
_gine s able to deliver only slightly more work
per stroke than its rated economical amouut

and for many purposes the average not ‘mal

air pressure is far below the maximum re-

quired.

For blast furnace blowing eung 1t has
been customary to pr ovide o83 engine cyi-
inders of a capacity wre&tl} m excess of nor-
mal requirements in order to meet the de-
mands at extraordinary pressure under tem-

“porary conditicns which arise in the opera-~

tion of blast furnacés. S

A further object of the invention is to s~
cure a dimunished quantity of discharged air
at the same time m amtamnm the cow [pressor

i motion at a speed suflicient to insure that

the compressor shall not stop.
- The present application is supplementary
to the pending application of Fred Ilmer

present appiicants), Se-
rial No. 311,033, filed A ril 11th, 1906, and
embodms new and useiul ]TlOdlﬁ(;ﬂthﬁb of

the governing system described in that ap-

phcatmn
The accompanying drawing shows a com-

plete diagrammatic view of one embodiment

of our mmntmu in which 1 is & motor cylin-

I is connected by a pizton rod 16 to the {)

W 11{‘01 ) h‘

' the amount of which i is controlled bw, a throt-

tle valve 3, which is operated b} 8 speed gov-
ernor 8, thro ough a bell crank 7, rod 6, “and
arm 5. The piston 15 of the 1’110'{301 cyhnden
1ston

63 of the compressor cylinder 63*, and by. a

- connecting rod 17 to a crank 18 on the engine

shait O,

The campreq%r cyhnder 63* 1s fit ted with
voluntary inlet valves 60, 60*, and with out-

| let valves 61 and 61% contr ollmg the admis-

sion of air and its dischar ge 1mto pipe 62 1n
the way usual for compressors.

in addition to the inlet valves 60, 60, are
the rolling valves 49, 49* which control the
inlet portb 50, 51 and 502, 51%, iespectwel}'
The vaives 49 and 49% are driven by the arms

47 and 48 and by the rods 24", 24® from a
crank 24 on a %h&tt 53, w thh m turn, 1s

driven from the engine shaft 9 DY the gears
20, 21, 22 and 23.
The oears 21 -and 22 are mounted on SWIng-

ing hinks 25, 26 and 27, so that as the arm 27-

rotates on ‘uhe shalt 9 and the arm 25 rotates
on the shaft
tamed in meah by the link 27, the gears 21
and 22 by link 26, and the ge&ra 22-and 23 by
ﬂlﬁ‘ h.nk 25,

The link 26 is attached by a link 28 and a
rod 23* to the piston 29 of a cylinder 30.

The cylinder 30 receives a sty p% of work-
ing fluid at 31 which is controlled by valve
46*. The valve 46 1s actuated by a gov-
ernor 44 through a link 55, bell crank 43“
rod 43 and arm 46. |
~ The link 26 is also attached to a rod 32
which 1s connected to a bell crank 33, a rod
34 and spring 35 being connected to the
cther arm of this bell- crank. The spring 35
is attached to the two governors 8 and 44 by
means of an a,d]ustmﬂ screw 37 and hand
nut 39 and screw 38. 'The screw
38 18 suspended irom the governors 8 and 44
oy the hinks 41 and 42.

14 18 the shde valve for the wlmder 1,

_zwtuated by the conneciing rod 13, the rocker

12, and the erank 10 from the engine shaft 9.

The pistons 63 and 15 are shown in mid
position, the motion of the crank is clock-
wise, and the pistons are moving to the right.

The governor motor piston 30 is in mid

sfroke and the valve 46* 1s closed, holding
the-piston in this position. The swinging
links 25, 26 and 27 are also in mid position
and ccmc'equentlv the crank 24 is at its mid

“der recelmg a suitable working fluid st 2, | travel relatively to the englne cra.nk

t 53, the gears 20 and 21-are main-
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enough to lift valves 81 a

1 62 is mcrﬁased

| crank 18.

them.
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win the position shown, it is assumed that
the supply of working ﬂuld @dlﬂitteu boevi-
imaer 118 just sufficient to mainiain the com-

pressor 11 motion ai speed defermined by
oovernor 8 against the discharge pressure in
the compressor. The ' crank 24 has just
cleqed the port 51, by means of the valve 49
and the piston § E‘ is just about to begin to
compress the air o:t;.' gaﬁ; in the cy linder 63°.
The previous part of the stroke of the piston
63 hab simply pushed the air back through

ports 51 and “50 without
again

pressure. 'The COMPIEsSOT 18 tnerefore only

e twe‘*’*lm tmlf the alr COTres pond,mg 50 dis—"
- pl"lL@Hle nt of piston 63.

Consider now that the dm,hawe pressx,w

The ml"‘){ﬂ} oif -working
fluid admitted by throttle 3 will be msulli-
manf to maintain thesraed, azﬁdthe OV ETNOrs
8 and 44 Wﬂ} ?a]l The ,gmfe'f:mi 8 il opeEn
¢ will asmume that the supply
of woﬂaﬁﬂ* ﬁum is already at its maximum
and therefore. yunder 1 cannot restore the

eed. The GOVeInor 44-will
;i()e cylinder 30 i such & way as to force the

.-.-

iston 29 to the left and consequently ‘the.
inks 25, 26 and 27 will mll the gears 21 and
22 on the gears 20 and 22 in *‘-‘-lhth & WaY
80
crank

L.

turn the gear 23 to the right in relation to
18,

I’ot&tmg to the left or counter clmlumqe, this

motion. corresponds to a. tetardation of

phase of the crenk 24 ;11 1‘e1au1011 50 the m am

|-|'

alr will be corpressed oy piston 63 dus *1‘-*1;:_ 1tg
The matmn of the hink 26 {o the
left will increase the tension on spring 3 35 and
hence the gove;fm;ra: 3 and 44 will be Lmaed
and the speed must inerease in order to raise

If the suppiy of working #uid is
sufficient, the speed WLI inereass until the
gOVerner 8 raises sutl uentlj,r to throttle the

- "sz‘ip oly.

C g O"F@I‘IL(};

tion. The governor 44 should rin at 1b

highest posrl_twn while governor 8 tuns af ifs |
~Igwest position uneer fuli foad conditions.
-~ The effect of increasing the pressure in
pipe 62 1s to reduce the work da:me bv piston
per stroke and at the same time to 111-_-}_',

crease the speed of compressor. ~ °
By a suitable adjustment of the Spﬂ.ﬂg 35,

the speed may be ;nade to incredse n pro-— 1
_portion as the displacément of the piston 63

s reduced, so that the quantity per minute

. 60

dlscharged by. cylinder 632 may remaln con-
stant, although-the préssure in pipe 62 may

" 'fv&ry through wide limits.

65

“The spring 35'is shown as &cmngion the

"cemer of the screw 38 and consequently

loads both gavemors 8 &nd 44: a.,hlie - Bup- |

Co

cormpressing it
ot the {tachﬂrﬂ*ﬁ; .

1 admit fiuid to |

25 L0
e |
As the gear 23 and pin 24 are

The time of closing of the valve
49 will therefore be retarded and hence less

o | ._-.hmﬂd Pr e:remgly be very
' senswwe while the governor 44 should b&
*very m:-.aanaltwe to secure proper relative a

388

'533-

pose now that the - U,L; 39 is moved to the
right by turning screw 38 by hand wheel 40.
The Isad ON gOVernor - 44 will be increased,

causing 1t to ta 1 and thus cause the piston 29
to move to the lsft: This will turn the

crank pin 24 backward in phase relation to

catise a imunished st-
The gov-

engine cranly 18 and
foctive displacement t of piston 63.

throttling the supply of ﬁmd to Lyhndex i

and diminish tie speed of the compressor.

”3’" a suitable proportion of the parts, the ef-
fe¢tive displacement of piston 6 may be re-

duced to zero, winile tng mmpresgm may be

mmamec at any desired speed. This
,_-,pe{,a may be ad?usted by means of hand
wneel 36 and screw 37 aftmg to vary the
tension on spring 35.
By moving the nut.39 to the lett,
speed | 01 the compressor may also be in-
creased and the effective dlS“D]&CE‘m&‘ﬂt of pis-
ton 63 alsc be. 1"1{*1'@&,5{,,11 if the supply of ﬂmd
to cylinder 1 1s suilicient to mamtain the
peﬁed against the increased discharge.
With the nub 39 in central posifion, as
shown, the compressor may b& made to de-

| iver a constant quantity of air to pipe 62
against a Jaf‘lable pressure, and with a vari-

able supply of w 01*'1{1}:1g fluid to eyiinaer 1.
The drawing shows & motor cylinder sutt-
able for water; steam or other fluid, but it is
evident that the governor 8 may be attached
t0 a gas eﬁgme, electric motor or other source
of power. .
The form of compressor and the governor
and their connections are. also su b]ect to

the -

ernor & will be unloaded and will 1188, thus |
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noditication, bLt he method of controlling

the dlSChaTﬂ'ﬂ of alr by means of suppl{,—

mentary inlet valves is preferred, for the rea-

sons set forth in co-pending apphmtun of

This

Fred K. Norton, Serial Na. 311 ,033.
method of control of discharge 1% however,
not essential to this wqtem

The method of changing the phase relation

of the inlet valves is preferred, but this may

also be done by a fly wheel governor or any
of the usual mechanisms {*01‘:11110111? CIa)-
ployed for this purpose. -

W 3 clalm:— - 7.

1. In aregulating am;amtus for coOmpress-
OIS, & COMPIressor motm TOVernor con-
truﬂmﬂ‘ the motor, & ﬁovernm controlling
the compressor, and mec hamSm whereb: vthe

motor governor is loaded in proportionas the

compressor governor unloads the compiessor
50 as t0 maintain constant discharge of the
u{}'”IlpI‘ebeI’ substantially as described. -

116

115

12¢

2. Ina 1egu1atmg apparatus for compress-

ors, & governor ror the compressor motor,
and 8 Ccompressor governor with intercon-

nected mechanism o load the motor gov-
ernét as the compressor is unloaded; substan-

tially as described.

3. In an air compressor, an inlet vah‘
memamsm fo.?: shifting the position of the

125
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valve, a governor for controlhnﬂ' the shifting
mechanlsm 4 COMpPressor motor 8 gOVEernor
for the motor loading connectwn between
the.two ZOVernors and means for loading the
motor governor as the compressor is un-
loaded; substantia ly as described. ‘
4. In an air compressor, a main inlet valve
an auxiliary - inlet valve mechanism for

shifting the position of the auxiliary valve,
a governor for controlling the shifting mech-

anisni, a CoOMpressor motm a. governor for

the motor, a loading connection between the

two governors, and means for loading the

motor governor as the compressor is un-
loaded; Substantmlly as degeribed.

5. In an air compressor, an inlet valve,
mechanism for shifting said valve, a gov-
ernor for controlling the shifting mechamsm
a COIMPTressor motor 8 COVernor forsaid motor
and a connection between the valve Shlftlnﬂ'
substan-
tially as described. |

6. In aregulating apparatus for compress-
ors, connections from the unloading mech-
anlsn of the compressor, and connections to
the motor and compressor governor to ad-
just the load on the motor governor and on
the compressor governor in any desired ratio;
substantially as described.

7. In an air compressor, an inlet valve,
shifting mechanism for said valve, a ﬂm‘f-—
ernor for controlling the shifting mechamsm,
a compressor motor, a governor for said motor,
and connections to both cgovernors for ad-
justing the load thereon in any desired ratio;
substantially as described. .

8. In a compressor having main and aux-
iliary inlet valves, a compressor motor, a
speed governor for the motor, a governing
device for the auxiliary Valves and nieans
whereby the relative loads on the two 0 gOV-
ernors mdy be varied; substantially as de-
scribed. .

9. In a compressor having main and auxil-
1ary 1nlet valves, a compressor motor, a speed
governor therefor a crank actuated from the
engine shaft for actua,tmw the auxiliary inlet
va,lves and & governor and actuating con-
nections for varying the phase 1elat1011 of
said crank.with respect to the main erank of
the engine; substa,ntla,lly as described.

10. In a wmpresaor having a main and an

auxiliary inlet valve, a compressor motor, a
speed governor . thelefm connections fron
the main motor shaft for operating the aux-
iliary valve, a motive device for controlling
the opemtlon of said connections, and a
covernor for controlling the motive device;
substimtnlly as deseribied.

11. In a compressor having a main and an

auxiliary inlet valve, a compressor motor, a

eed covernor therecfor, connections {rom
the motor shaft for operating the auxihiary
valve, a motive device for controlling the
Operatlon of sald connectiongs, a governor lor
controlling the mwotive device, und CONNec-
tions for loading the two governors in-any de-
sired ratio; substanti ally‘ as described.

12. Ina compressor having main and aux-

ihary inlet wvalves, & compressor motor, a

speed governor thuefm connections from
tle motor shaft for Opul‘ttmn‘ the auxihary
valve, a motive device for controlling the

operation of said connections, o governor for

controlling the motive device, means opér-
ated by the sald motive device for loading
the said governors, and means whereby the

load may be unequa,lly varied between.the

governors; substantially as described.
13. A compromor having main and ANX-~
lliary valves, connections from the main

shaft for operatmw the auxiliary valves, m-

cluding a shiftable crank, a motive device for
Shﬂtmﬂ sald crank, and a governor {or con-
trolhnﬂ' the motwc dcww together with
connections from the motive device for VAry-
ing the load on the governor; substantially as
described. |

14. In a compressor, a compressor motor,
an inlet valve, connections from the motor
shalt {or ﬁ,ctu&tmg the valve, said connec-
tions including a crank, a motive device for
shifting the phase relation of the crank, a
vovernor for controlling the motive device,
and means controlled by the motive device
for loading the governors; substantially as
described.

In ‘Lestlmon} whereof ‘we have hereunto set

our }mmls

FRED E. NORTON.
IRVING H. REYNOLDS.
Witnesses: C

N. J. FeLLOwS,
W. H. AsusavucGH.

by |
|
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