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SECTION 1 

GENERAL DESCRIPTION 

INTAKE AIR CLEANER 

PI LOT 

LOW OIL LEVEL SWITCH-

MANIFOLD 

VALVE 

VALVE 

CONNECTING 
ROD 

CENTRIFUGAL UNLOADER 

LOW OIL LEVEL SWITCH 
BAFFLE 

Figure 1-1. Internal Construction of Typical 20 and 25 H. P. Compressor. 

Thi booklet covers both single and two-stag" 
compressors. Since single and two- tage ma­
chines operate somewhat differently, the basic 
principle of operation of each is treated sepa­
rately in the following pa1·agraphs. 

The single-stage 20$, 2052, 2053 and 2054 
compressors are built fo1· low-pressure air ap­
plications and the basi<: principle of operation 
is as foJ!ows: on the suction stroke of the in­
dividual pistons, air at atmospheric pressure 
enters the cylinders through the individual air 
cleaners and the inlet section of the channel 
val\ c>s in each air head. On the compression 
stroke of each piston, the air is forced out 
through the discha1·ge section of the channC'I 

valves and passes into a common discharge 
manifold which is piped to the air receiver or 
system. 

For maintaining the air recci\'cr, or .;ystem, 
air pressure within predetermined limits, the 
compressor is equipped with one of three types 
of regulation. The type of regulation used de­
pends upon the compressor's application. SeC' 
page 14 for details. 

Starting unloading, or the discharge of air 
from the cyJinders when the unit stops o that 
it is unloaded when started, is accomplished by 
the action of the centrifugal unlotlder operating 
a pilot valve, which in turn activate. the ait 
head unloaders, thus rclit'ving prc>s. ure. 
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AIR HEAD 
UNLOADER 

... 

REGULATION SELCCTOR 
/ KNOB 

( 
> 

/ 

Figure 1-2. Single Stage Compressor. 

The two stage 20T. 20T2 and 25T compressors 
are built for h1;.::hr1·-pn•sst1rl' air npplk,11 ions 
and t ht' haste 1wi1wiplc of opcrat ion is as 
follO\\ s on t hC' suet ion stroke of the t '' o low­
pressure pistons. air at atmosplwrk J>rl'ssUl'l' 
<'nte1·s the two low-pressure cylinclt>rs through 
the inrli\ idual air clc•;.rners and inlet sl' l'l ions of 
the channel \ alH•s. On t ht' compn•s,ion st rok1• 
of these pistons, tlw ai1· is C'omprl'ssld to nn in­
tcrmNliate pressure and discharge through tlw 
discharge portion of tlw channel Yalq•g to a 
common manifold From thC' manifold the air 
passes through tlw intC'rcoolC'r tuhC's, when' tlw 
heat of first-stage comprC'ssion is removed by 
the action of the ht'lt '' ht't'i fan passim:: C'OOI air 
O\er the intcrcoolcr tubC's. On the c;uction 
strokC' of the high-pressure piston, the air in 
the intcrcoolt'r C'ntC'rs t lw high-prt'ssure c~ lindpr 
throw::h the inlet section of the chnnrn I \al\<'. 
The compt'('c:;sion st rokC' of t lw h h::h-prt'ssurt' 
piston r.omprcss<'s the air to th<' final dischargp 

prC'ssurc anci forces it out into the air rC'ccin•r 
or system through the discharrc· st•ction of tlw 
chamwl \' al\'c. If cooling of tlH' cl1schargc air 
is r<'quircrl. a wnter-coolcd nftcrcoolrr shoulrl lw 
inst a llt•d lwt wt1cn t lw <'omprC'ssor rlischa rgc a ncl 
the t'PCCi\'cr 01· system. 

For mamtainin~ the air receiver, or systc>m. 
air prc>s:-.u l' within prNlclC'rmincrl limits, lhr> 
compn•sso is <'QUipp1•<l with one of thrl'I' typrs 
of n•gulat ion. The> t~ pc of rC'rrttlation USl'cl clc·­
pcnds upon lhC' comJWC'ssor's application. St'C' 
pagp 1·1 fo1· clt>tails. 

Starting u11lo-1<lin . 01· tlw rlischargc of air 
f1om tht' cylin<IPrs and intPrcoolt•r when the 
unit "tops so I h 11 it i-. unloadt•d '' lwn start Ni. 
is al'compl blwcl hy tlw H 1 ion of I he <'t'nt 1 ift11~a I 
unload1•1· 11p1•1·nting a pilot \ al\1. \\ htch in turn 
aduati•" th e air lwa<l unl1111CIPr-. and intC't'<·oolc>r 
\ '1•111 \'ahl'. thus rclic\·in~ ptl'ssurc. 

AIR HEAD 
UNLOADER 

AIR HEAD REGULATION 
UNLOADER SELECTOR KNOB 

I 

Figure 1-3 Two Stage Compressor 
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SECTION 2 

ACCESSORIES AND PIPING ARRANGEMENTS 

AFTERCOOLERS 

Two types of aftercoolers are used: air-cooled 
and water-cooled. The purpose of an after­
cooler is to reduce the discharge temperature 
of the C'Ompressed air and to facilitate removal 
of water vapor and oil vapor. 

AIR-COOLED AFTERCOOLER 

The cooler consists of finned tubing through 
which compressed ait passes on its way to the 
air receiver. Cooling air drawn over these tubes 
by the fan-type flywheel cools the compressed 
air and condenses moisture. This moisture 
passes on to the receiver and is drained either 
manually or by an automatic drain trap. 

This type aftercooler also acts as a belt guard. 

Figure 2-1 . Typical Air-Cooled Aftercooler. 

WATER-COOLED AFTERCOOLER 

The standard water-cooled aftercooler con­
sists of copper tubes with multiple quill-type 
spines located within steel shells. Headers on 
each end of the aftercooler provide pipe con­
nections for water, air and condensate piping. 

ACCESSORY PIPING ARRANGEMENTS 

Typical accessory piping arrangements for 
base-mounted units arc shown in Figures 2-3 
and 2-7. Thcs~ diagrams show the arrange­
ments a.nd tubing connections for obtaining 
automatic control of the water flow through 
the watc>r-rooled aftc>rroolc>r for the different 
type~ of <'Omprc>ssor regulation. Tubing con­
~Pcllons to the automatic drain trap are also 
illustrated. 

NOTE 
These drogroms ore representative and show 
relative positron only. Actual positions to 
be mode to suit the installation 

Mount the aftercooler as close to the receiver 
as possible, using pipe of the same diameter as 
the compressor outlet if the total length is less 
than ten feet (3.0.1 m). If the length is more 
than ten feet (3.04 m), use the next larger size 
pipe. The aftercooler must be adequately sup­
ported. 

Air piping from the compressor discharge to 
the aftercooler should be sloped in such a man­
ner to prevent the condensate from draining in­
to the compressor, but if overhead piping is 
used, a drain leg to trap condensate should be 
mounted next to the compressor as shown in 
Figures 2-3 & 2-7. If an automatic condensate 
drain trap is not used, a manually operated 
drain valve must be installed. Drain the after­
cooler as frequently as necessary to pre\.ent 
condensate from entering the compressor. 

The D42 aftercooler is designed to reduce the 
final discharge temperature of the air and to 
facilitate removal of water vapor and oil vapor 
The aftercooler, classified as a shell-and-tube­
type heat exchanger, consists of four copper 
tubes fitted inside of individual metal shells. 
The tubes and shells are held in place at each 
end by headers, which also serve as pipe con­
nections for the cooling water supply and con­
densate piping. See Figure 2-2. 

The copper tubes are centered inside the 
shells by multiple spines that protrude from the 
surface of the tubes. The spines are formed 
integrally with the tube and increrise the cool­
ing surface area. A filler bar is centered inside 
each copper spine tube Its purpose is to in­

crease cooling efficienc). 

I 
COOLlllO WATUI ounn 

41RlllLfT 
AIR OUTLET 

I SHCU. &llO 
HUDlR ASSl148U' 

~I ~&ancotCOO=Su•rueu=I .=J\_..llf) ~ 
I ....,,. UUllCOOLfll 6 
L.__ H[ADlR 'UTC 

.. 0 ..... ~ 

Ht&OCR COY(R 

I 
COllOlNS-"T( COCM.. lllG WATUI 

D"Al*'f •Hl.CT . ,,..,, 

Figure 2-2. 042 Aftercooler. 
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In operation. the hot ail· passes over the 
spines in an opposite direction from the> cooling 
water which flows through the tub<> 

T he requirc.>d maintenance for the water­
cooll'Ci aftercooler consists of keeping the spines 
free from lacquer and carbon. This condition 
may occur bt'causc of high ai1 tPmperaturc, 
and 'or the use of hu~h resiclu<.' lubricating oil. 
and or cxcessi\e oil consumption. This carbon­
izt'd condit ion may he detc>cted by noting 
changes in cooler effic'it'nC) 'lS indicated h) thl' 
increasing quantity of water required to cool 
the air. l\taximum pt'rformanc<> of the aftt>r­
coolt>r can br in urecl hy d<>anin~ tht> aftl'r­
coolc1 as soon as there is any indication of a 
loss of efficiency. 

To inspt>ct or clean the tubl's, remo\ e the 
header CO\ er, pull off the head1•r plat l's. and 
withdraw the tubes. 

NOTE 
Care rr st be use ' w" n removing or replac­
ing the tubes to prevent domog1ng the two 
· 0 , ngs associated w ith each tube. Care 
must also be taken when w ithdrawing or in­
serting the tubes to ovoid damaging the 
sp1nes. 

If cleaning i:; required, soak thl' tubes O\ <>r­
night in a carbon sohent. \\'h<>n t lw sol\ 1•nt 
has loo. encd the c~1rbon sufficiently. a stream 
of hot wa lcr may ht used to n•mo\'l" the loos­
ened carbon deposits. \'er) hea\ y dt•posits ma) 
require rcpt>ated applications. ..\ c.hlo1 inatpd 
hydrocarbon t) pc or ..;O I\ ent has bc>t•n found lo 
he <>ffrcti\(• in rC'mO\ ing carbon deposit-:. 

t• If ~std, s•·IC~ '' • ttd to •otor •oqftttoc storltt I 

\\hen replacing the tubes, be certain that thC' 
t'nds are smooth and clean. Otherwise. the\ 
may not be scaled off tight by the "O" ring·~ 
If the · O" 1 ings ha\ e hardent'd or taken a sC't 
the) "houlrl bl' replaced "it h ne\\ ones. When 
installing nl'\\.' "0" rings, CO\'cr them with gr.:-ast' 
to help SP.Al against lc>akage until t he "O" rings 
havt> had time to seat 

AUTOMATIC WATER VALVE 

Thl' automatiC' \\<ll"r \'ahc stops the flO\\ of 
\\at er through t lw aftercoolrr when t h<' com­
prpssor stops or operates unloaded. When th is 
'ahl' is used. a hand 'ah C' must bt• installed in 
tht> line ahead of it to control the rat<' of watc·r 
flow. 

ThC' methorl by which the automat ic water 
\"ah e ts operatC'd differs bchn•en single an'i 
t\\'o-stage compressors, and the following <.>\:­
planation CO\ er· each I) pe of unit separateb. 

Two-Stage Compressors - On two-stage com­
pressors, openinr., I A> of the automatic water 
\ah·r is ptpNI to the compressor intC'rcooll'I" 
manifold. See Figun 2-3. \\'hen the compres­
sor :-;tarts (01 operates loarlrclJ manifold pres­
sure is applied against the vahe diaphragm (Bl, 
Figure 2-·1 forcing the \ah e <CJ down off its 
scat and \\ater f!O\\.S through the \ alve and 
artcrcoole1. \\'ht"n the compressor stops (or 
unloads> intercoolcr pressure.> i relic\ ed from 
th<' mamfolrl and automatic wate1· valve b} th,.. 
unloading syst<.'m. Tht' valve spring (0) now 
push<>s the \'alvc CC> up against its seat anti 
"a tcr flow through l he 'a I\'(' and aftercoole1· 
i"shut off 

HAND 
VALVE 

PRESSURE SWITCH* 
(Auto Stort 8 Stop 8 Duol CHtrol Ololy) 

I 

@ 

AIR RECEN ER 

AIR OUTLET 

Figure 2-3 Schematic Pip ing Diagram for Tw o -Stage Compressors. 
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B 

WATER 
OUTLET 

Figure 2-4. Automatic Water Valve. 
(Two-Stage Compressors Only) 

Single-Stage Compressors Regulated by Con­
stant Speed or Dual Control Thl sc• units ai 1• 

1•quip1wcl ' 'ii h .1 11•la\ '·1h <' as shown in Figu1 • 
:!-G. The n~lay \'al\'l• is !-.l.l\t d to tlw au:xiliar) 
\ah l' and opens 111cl closl's in :-.yndwonizu t ion 
'' ith it \\'hen the comprl'ssor stops 01 OJll'l'Hll'' 

unloach.•d, t hl" a uxiliary \'alvp OJ>Pns, rn turn. 
opt 11111~ the rela) \ ah'l'. Rt'<'<'i\'cr ail press1t1'1• 
pass••s t hrouch the n•Jay \':th'l' into thl' unloacl.-•1· 
tulw line and to th<' reversinq \lll\l'. Th1..; pres­
sure is applied against tht• l'l'\'ersin~ ' 1h l' din-

t• 11 usrd, sw 11ch 11 w11t d 10 1110101 .,09ol 1c storttr) 

10 AUXILIARY VALVE 
E 

l 

K • rrtrl 

F 
TO CY NDERS 

Figure 2-5. Automatic Water Valve 
& Reversing Valve. 

(Single-Stage Compressors Only) 

phrag-m (G), Fi,~u;c :,l.:;, \\ ilh prcssu11 a~ainsl 
the rliaph1·agm, plung01· 1II1 I ot l t'" hall II I 
ngninst its bottom !'-.L'Clt, blo<'king 11t'l'hl'r air 
pn•s:-tirc to tlw \\';th•r \ 'flh'<' nnd f1L'l lllitt111g 
111·1•ssurP O\'l'I' tlw \\'atcl' \'HhP diaphragm CBI to 
hl1•1•rl ha<'k th1·ou~h th1• n'Hrsin~ vah'l' to t­
mo:;;ph1•1·t•. As a 1·esult, the \\.till' vahc spttn~ 
tDJ rC'scats tlw valve (Cl, shutting off \\'at1•r 
llow through t lw valve n11ct nflt•rcoolt'I'. 

\\'h<•n tlw r.ompH•ssor stal'ls or n•loa<ls, tlw 
au-,;ilia1y \'<the dos<s in lu n dosing tht• rC'lny 
\'ah t'. L"nloader tuh1• l11w pres .... urf• b now shut 
oll 1ncl 1•:xha u..;t('(l through thl' n•lay \'ah·c c:x­
h,1ust port. The Jo::;s of pn•ssurc a~ainst the re-

HA~D 
VALVE 

PRESSURE SWITCH * 

@ 

AIR RECEIVER 

AIR OUTLET 

Figure 2-6. Schematic Piping Diagram for Single-Stage Compressors Regulated by Constant Speed o r Dua l 
Control. 
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PRESSURE SWITCH* 

1•S• 1tch to bt wortd to ll'Otor 111aqfttl1c ~lar!fr J 

Figure 2-7 Schematic Piping Diagram for Single-Stage Compressors Regulated by Automatic Start & Sto .1 Control. 

,·ersing \'al\'l' diaphragm f G l allcl\\" t lw dia­
phragm to return to its neutral position and thr• 
spl'ing (Kl mm't>s tlw hall Cll against its top 
st>at, Pl'l'rnitting rf'n•in•r air pn•sst1n• to pass 
through tlw l'l'\'l•rsin~ \'ah<> to th1 watp1· val\'c> 
diaphragm tBI. \\'ith pn·ssur<' againsl the \\'(1-

h'I' \'a l\'c' diaphragm. the \·aln• <Cl unsC'ats an<I 
'' atC'1 flows throu~h thP \'alH' and ·1 ftl'tTOOll•1·. 

Single-Stage Comprec:sors Regulated by Auto­
matic Start & Stop Control Tlw pipin!.! tr­
ra:irC'm< nt foi tlws1• unit s is shown in Fit:lll"~ 
2-7. \\'lwn t lw comJlrl'Sso1· st ops, t IH• pilot \'al\'1• 
opL•n-:. pp1•mittin~ recc>i\'l'l' pn•-:sun· to pass into 
t h1• 1111loarlPr tuh • Jim• and to tlw n•\'Prsin..: 
v11Jve. Tlw pn•ssu1·1• is appl iNl against t lw 1•­

\'l'rs! ng \"alvc diaphragm !Cl, FigurP '..!-:->. \\'11h 
Pl'l'sst1re against the diaph1·ag-m, plun~Pr (J J 1 
fotT<'S hall Cfl against its hottom sl•at. bloc kin~ 
rt'<.:Ph'Pr ail' pn•ssun• to the> wat1,. \·ah·e anrl 
pel'mittiug prt'ssur<' on•r thl' \\'<ttPI' vnln• dia­
phragm IHI t 1 hit'' rl hnck through tlw 1·pvp1··dng 
\•al\'t• to n tmosplwrl'. As a n•sult. the \\'Hfl'I' 

vain• spl'i11g !Dl rPst>als tlw ,·ah·~· (C'l, shutting 
off '''UlL'I' !lo\\ thrnugh tlw vn ln• ancl nftPr· 
c11olc1·. 

\\"hen t!H' 1·nmpn•ssor s tart s, tlw pilot \':t)VP 
<'los1•s, shuttin~ off ancl Pxhaust ing unloaclpr 
t11hl• line Jll'C'ssurc. The loss of this pressure 
against tlw n•\'1•rsin~ vnhe diaphragm (Cl 
allows till' diaplll'agm to rf'tllrn to its 1wutrnl 
position ancl the spl'ing <Kl mO\'PS the ball '11 

a~ainst its tup "l.'.11. pl'rrniltinl. l'L'Ll'i\'et• ail· pr<'S­
sun• to pa-::-. throu~h the J'l'\'l't sing valve to the 
"ntl'r '""'"' diaphragm I Bl. \\'ith prC'SSlll'l' 
agn inst tile' \\ <1tcr 'ah c• diaphragm, thC' \ ah'l' 
(Cl unsc•ats and walN flows thrnu!~h the \'al\'l' 
a ncl a ft l'l'COOIC'r. 

AUTOMATIC DRAIN TRAP 

\\"hrn sp1•C'ifi0cl on t lw purdrnsl' order. uni ls 
an• prO\ i<IPd \\ ith an Hutomat 1c condl•nsall• 
clrnin trap. Tlw put posP of tlw drain trap is to 
1•xpl'I lht• tondl•nsatl' from tlw n•cl'in•1· and/01· 
thC' aftc1 cooh•r. 

\\'hen tlw iml•rtPcl-hut·kl•t-st~ ll·. automatic 
<'ond1•11sall' drain trnp is pro1wrly primed, and ns 
Jll"t>ssun' is built up in tlw air n•e1•in•1·. conclt>n­
-:ah• is forcNI into tlw t1·ap nncl out tht• trap out­
lt•t Ilo" <'\'1•1·, if th<' t l'a p is not p1·opl'l'IY p1·imNI, 
t lw ill\'l'l't<'fl bucket rr.mains in its clown posi­
t io n · th is C'auscs the vah·<' to rl'tl' iin OP<'n, al­
lowing air pn•ssun• leaka~e to atm< sphc•re. 

\\.lwn mo..;t of t lw ('Oncll•nsat1• has h! 1t•n clis· 
c• IHll'gt>d I rom t h<' a ii rPC't'i\'l'r. air rwcssm·0 <'11-
t e1·s the I rn J> a ncl clisplacPs 1 tw !'onclt•n•w h• 1·on-
1ai1wcl in tht> top of tlw imcrtt•cl bucket. This 
cau..;c..; the 111ve1·tccl bucket to ri:-:l'. closing th1• 
trap. 

Thr top of the in\'crtc•cl bucket cont:iins 11 

sn 111 orifi('l'. which <tll< '" s some air press ure to 
p.1s..; through to the top ol tlw trap. 



TYPE-30 COMPRESSORS Page 9 

As the air pressure in the top of the trap 
graclually inc1·cnscs. it cfo;places some of thP 
conrlC'nsatC' arounrl th<' outside of th0 im ('rtl'cl 
huckct; this causes the bucket to lose buo) ancy. 
Howe' er, air pressure o\·er the va l\'e sC'at will 
cont inue to keep the t rap closed until the in­
\'e1t ed bucket has los t sufficient buo) ancy to 
allow the weight of the bucket to open the 
valve. When the , ·ah·e opens, the air pressure 
in the top of the trap is purged through thC' t rap 
outlet, this permits air pressure and condensall' 
from the a ir rccch·er to cmter the trap. 

Because the condensate lies in the bottom of 
the a ir rccci\'er, air pressure, O\ c1· the conden­
sa te, forces it into the trap first: thus C''XpC'llin }~ 
the condensate through the trap out let. .\ ir 
p1·cssurc from the rccc i\ er, after purging the> 
l'Ondensate, causes the inverted buckc.•t to re­
cover its buo) ancy; thus the cycle repeats itself. 

Where there is little or no condensat0 p1·C'sent 
in the air rece iver. the trap will con tinue to ex­
pel a small amount of air pn•ssur<' e>ach timr 
the in\erted bucket loses buoyanc). The 
amount of air pressure lost by the cycling of th~~ 
imc1 led bucket is negligible; howc\'er. it ma) 
presen t the appearance or a fault~ automatic 
condt>nsatc drain trap if this C) cling is not prop­
Prly understood. Tt is '<'t') important to undt>r­
stancl that this small amount or inl<•rmitt0nt air 

leakage is perfect!) normal and should not gi\'e 
cause for a larm. Howe\ er, if air leakage occurs 
on a con tinuous basi._, it cou ld he an indication 
the trap has lost its p1 ime or that the trap ma~ 
be fa ulty. 

OUT ­
LET 

Of'OllHG FOfl SOLID MOUNTING NIPPt.E 
OH HORIZONTAL RECEIVER ARRANGEMEMT 
(PLUGGEO ON VERTICAL RECEIVER 
ARRAHGEMO(Tl 

Figure 2-8 . Inverted-Bucket Style, Automatic 
Condensate Drain Trap. 
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SECTION 3 

INSTALLATION 

LOCATION & FOUNDATION 

In cold climates, we recommend that the unit 
is installed within a heated building. The lo­
cation should be clNrn, relath·ely C'ool ancl pro­
\'ide ample space around the unit for cooling 
and genera l accessibility. The bt'ltwht'ci ~id" 
should be plnced towai cl the wall, lca\'ing at 
least n (380 mm) for air circulation to the 
bt'ltwheel fan. 

A well ventilatcrt location should be chosen 
for units operating in damp climates or under 
connitions of high humidity. These atmospheric 
conditions a1·e concluci\ e to the formation of 
water in the frame. and if adequate operation 
and \'entilation arc not prodded, rusting. oil 
sludging and rapid \\ear of running parts will 
result. This is particularly true for comp1'(~•s­
sors operating on 'cry intermittent dut) appli­
cations. Also, if the unit is exposed to appreci­
able quantities of water, dirt, oil, acid, or 
alkaline fumes, the motor must be specially 
constructed. 

The unit may be bolted to any substantial, 
relath·ely level floor or base. If such a surface 
is not a\ ailablc, an adequate lnse must be con­
structed. Should a concrete base be necessary, 
make certain the foundation bolts are positioned 
correctly to accept thC' receiver feet, and that 
these bolts project at least l ' (23.J mm) above 
the surface of the foundation. 

To prevent vibration and insure proper opera­
tion, it is important that the unit he le>\ el and 
the receh·er feet pulled down on shims in such 
a man:ier as to nvoid pre-stressing the feet and 

Figure 3-1 . Methods of Leveling Unit. 

receh•er. The following technique io:; recom­
mended for <tnchorin~ the compressor to its 
base: 

A. Tighten e\'enl), ancl to a moderate lorque, 
the nuts of an) three of the four receh·el' 
feet. Check the unit for le\'el. If the unit 

is not le\ el, insert metal shims, as shown 
in Figure 3-1 uncll'I' one or l\\ o of the feet 
to obtain lc\·cJ. and ret ighten the nuts. 

B. '.\ote the distance the unanchored foot is 
t'lc·,·ated abo\l' tlw base and insert a metal 
shim of the necessary thickness under this 
foot to pro,·idc firm support. 

C. After all shims arc inserted and the unit is 
lenl. pull up the nuts on all receivC'r fee t to 
a moderate (not exccssh·ely tight) torque. 

INSTALLING BEL TS OR ALIGNING COUPLING 

Your compressot ma) be belt ctri\'cn or di­
rect]~ coupled to the driver. If the unit is di­
rectly coupled. the coupling must be checked 

Figure 3-2. Figure 3-3. 
Belt-Driven Unit. Flexible Coupled Unit. 

for proper alignment after the unit is secured to 
its foundation. Sec page 27 for alignment in­
structions. If ~ ou1 unit is belt driven, refer to 
page 26 for belt installation instructions. 

WIRING 

To avoid invalidatin~ your fire insurance, it 
is ad\ isable to have the electrical work done by 
a licensed electrician who is familiar "ith the 
regulations of the :'\ation"ll Board of Fire Under­
writers and the requirements of the local code. 

Before wiring the compressor to the power 
suppl). thc electrica I 1·a ting shO\' n on the mu­
tor nameplate must be checked against the 
electrical supply. If they arc not the same, they 
should not be \\ired up as se1 ious damage ma) 
result. 

It b important that the wire used is the prop­
er size and all connections secured mechanicall) 
and elect ricall\. The .:;ize of wire shown on the 
attached tabl~ is a safP guide if the distance 
from the feeder dOl'S not exceed 100 feet (30.3 
m). 
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Sizes of wire to use for distances up 
to 100 feet (30.S m) from the feeder 

\lot or 
1 lor•('-
I 'o" l·r ,?lO\' lr.tl\' 

211 I ~ 

2' 3 lo\ 

·1111 ,d re i1l.,; n~n111ll'ndcd in till' ul"'" ' 1;i l1ll' .Hl' uiualilc 
for 1111• 1t>tll1'fl"''' or 11 11i1 ._ I l ot htr dc~ tri~ .1 I l>qUipnw nt i• con­
m~ tt·cl t o tll<' i;;i111 1• r 1nu1t , tlw tr.t .il 1"h11ru ;il lo~11I 11111 t Ill con­
.,j«f1 11 (I 111 M'h·• t ini.: t lw prop• r \\ire "iLt-.;, 111 hc•n \ isc .1 hu r111 ii u 11 1 
motor 111 > r,,..ult unk "it i nr11pl) prntt..'f ll!<I 

If the ciistnnc'<' is more t han 100 fC'C't (~0.:l ml. 
la1·~c1· \\'in• will prohahly h1• nerc>ss.1ry and your 
cll•ct ric·.tl <'On 1r;\C't01· or lot' a I PIC'C't tir. ('om pan~· 
should be ronsultNl for tlwit n'romml'ncla l iorn;. 
Tlw th<' nl too -.nnll a "irc size ma\ n•sult in 
slug1.dsh opcrn 1 ion. unnC'C'l'ssar~ tripping of t Ill' 
0\'1•1·lnacl relays 01· blown fuses. 

FUSES 

Fl'C'UUl'nt blowing of f1tsl's is usually <ht<' to 
fusc>s hcing too small 11 must h<' 1·em1•mlwn•<l 
lh'lt till' monwntan 'tnrtin« ru1 rent is higlwr 
11wn llll' full load motor rurrcnt. and that the 
fus1•s must hnn• a cu1·1·en1 rnrr) in~ ('apa<'ity 
appro'\imatPI~ thn'l' tinws thC' <'Ul't'l'nt ratin~ 
of tlw motm in orcll'I' to (' ;"' !'I'~' thi~ loacl Fo,. 
examplt· : tlw full load <·u1n•n1 or a :!O I1 J>. 
11.)ll H P\I. :~-phas1• 60 l'Yl'lc·. :?20 'ol 1 mot or i" 
").) amflt'l'l'S and H):; amp1•re fuse's shoulcl lw 
USN!. 

Fusi• lailu1·p u .... ua ll ~· n•sults from tlw llSl' of 
fuse's or insuffi<'il•nt rnpaC'it\". If fuse's an• th.• 
l'OITC'C't Sl/l' and "till fail. ('hC'ck for C'OIHlit ion' 
that l',1Usl' lo<'al lwat ing. suC'h as lwnt, \\"l'Hk or 
rorrocl1•cl fusC' clips. 

STARTING SWITCH 

Tlw l lt ct1 it- II "ii·itH! lwtw1•1•n the powPr "llJl­
pl~ <111cl l'lcrtrical moto1 'a1 iC's aC'C'Orclin~ to the 
t~ fl\' of l'l'gulatinn ust'Cl a n d t he hors1'powe1· 01 
t he motor. 

Figun• ~-1 illustrate<: th e m0 thorl of wirin~ 
tlw miH~neti<· startPr 10 the pu~h hut ton st 11ion 
on a compressor n'gulate<l hy constant spc>cd 
rontrnl: Figun' ~-:l illustrntPs t h1' mC'thocl of 
c·ontW<'tint! lhC' Jll'l""~u1·e and snap s\\itC'h to lhl' 
st 11 tc1 on a unit rt>gulatt•cl b~ automatic 'tat t 
and stop or clual control. :\ot<' tint hoth th,• 
•1ush hut ton st,1tion 111 Figu1·e :l-1. ancl thc pres­
su1·<• s\\ itch :incl snnp ""'ilch in Fi~w·<' ~-:l :11·0 

\\it'l''I to thC' O!ll'l'ati n g ('Oil of l!lC' ITICll'llt'tir 
start1•1 ancl sc•n l' to intl·n·upt current flo\\ to 
llw moto . 

. \II ma!:!nctic start c>rs inclurlc thc1·mal O\'c1·­
lnacl prot1•<'1ion to pr1•\c>nt po.;sihlc moto1· dam­
age from O\ crloacling. 

St,1rting S\\ itd1es ar<' fU1·nishcd \\'ilh the ma11-
uf.1cturc>r's instructions for installntion. Ingcl'­
soll-nanrl C'annot accept re:-;ponsihility for dam­
a...;cs arising from failure t o provide adequatt? 
motor IH'Ot er lion. 

Aftt•r the "iring is completed. momentarily 
start tlw motor t o make Cl'rlain t lw compn•s­
sor beltwhe0l rotates in t h e same direction as 
that mrlicated by the direct ion arrow on the 
<'OffifH'l's~o1· bcltwheel. 

OIL LEVEL SWITCH 

.\ float actuated "witC'h is suppliPrl as a pro­
tC'C't ion a[.!amst cl ln1 '1.!;l' to ~om· Type 30 ait·­
coolccl compn•sso1 clue to insufficient oil Jc,·el. 

T h e lo\\' oil le\ l'I switch is a sinl!lc polt'. 
singll' thro\\' switt'h, <h•sig1wcl in onl\' a ?'\E:\IA 
I 1•nclosur1'. Tlw switch has a ma '\ imum 1.1tin£. 
of 1:1 amtll'n's at 1~.). :!.)Cl, and 1 0 volts AC. 
Tlw s\\ ikh opt'rntcc: on a fai l-safe principle and 
is mN·h anka lh net uatl'd fot sC'alecl. friction ­
h•'s opcra t ion.· ,\ speriaJ fC'aturc of t his S\\ iteh 
is i h sa ft•t" <'Ont rol hcacl of solicl nwt al. Bt•­
<':t Usl' mag1~1•tic fot'C'<' b usl'cl to rotate th1• 111-

tl'rn ti mag1wtic' and S\\'itch actuato1, no shaft 
rmssc>s t hrough thc <·ontl'OI head. thus Pl'C'\'ent­
i1w oil Sl'l'fl<lgl' ft"Om the frame. 

Lo\\ oil It•\ !' I in t h e frnm1• cau:-.1•-.. I lw switr.h 
1·untat'ts to open. thu~ shutting t ill' unit down 
11nt ii t lw propl'I oil IC'\ el has bcc>n rC'storc>d 
T lw S \\ it ch is locatcd in the frame as sho\\ n in 
Figure> 1-1. 

l-sl .... inch nominal size> lle'\iblt> stl'l'l !'Oncluit. 
Of ii Jength (lS reqUil'CcJ. O\('I' tl1C' S\\ itch \pad 
\\in•s. Sl·c·un I\ a1tad1 tlw <'ondu1t to th.:­
' ' 'itch. ronrw<"t ·t he lcacl win• and tlw otlwr en<l 
of the> C'Oncluit to: (a I th<' pn•ssun• ""i tch 
c•ndosun• on unit::; equipped "it h ;H1tomat k 
start and stop or rlu.tl ron1 rol rt•gulat ion: 01·. 

I hl a lol'all~ 1ppr0\ C'cl '-< paratc mountt'cl JU1H'-

1ion ho'\ for unit.s pro\ icll'cl with con~tant spt•P<I 
n•gulat ion. 

Figure 3-4 Schematic Wiring Diagram for Constant 
Speed Control Regulation. 
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CAUTION 

Never connect the low oil level switch leads 
in series with the mo1or. 

0

The switch must 
always be connected through the control cir· 
cu it of a magneric starter. 

Fill the• frame to the proper level with the 
CotTN~t gmclt> of ltthl'irating oil. This 1utomati­
cnlly rl'sets tlw low oil lt•\'<•1 switch. SC'<• page> 
18. 

CAUTION 

Be sure to disconnect the main switch to 
prevent the unit from acciden!ly stor!ing up 
vhrle the frame rs he111g filled 

Th<' unit may now h0 opp1·at1•<1 nol'm:11Jy un­
i ii a lm\'l't'ing of llH' frame oil IP\'t•l occurs at 
whkh time tlw unit \\ill automatically shut 
clown. 

Figure 3-S Scher"'atic Wiring Diagram for Automatic 
Start & Stop o r Dual Control Regulation. 

GASOLINE ENGINE DRIVEN UNITS 

Instnwtmns fnl' ~ 1sc11i111 "nt-.inl' dl'i\'<' HI'!' 
t•ont:iinNI in a s1•pa1•nte liooklt•I p11hll,fwd hy I he 
cn~irw manufac·1urPr. A l'opy ol 1hi" is itwludt>d 
wi th tlw comprc"'"ot· unit whPn shippC'CI. 

INLET AND DISCHARGE AIR PIPING 

Tlw lollcrn iris ·pn1 1.il instnwt1ons co\t'l' only 
tlw installation of inh· t ancl clisc-!w1·gp piping 
and 1 lw plarenwn t or t lw (ll'c''Slll'l' . ..;wj I ch t111d / 
oi· au-.;iliar~ vulv<' i11 s\slPms using a <iela<'hccl 
rc><'C'i\'1•1·. Pipin~ and "ontrol tuhin g n1"1"nng1•· 
men1 .... ror 1u·1·1•:-sory l''Jllipm<·nt. stl<'h as the 
\\':tl1•1··1•ool1•d Ill' ail'-C'OO!t•d afl1'l'<'onl1•1· and tlw 
\'a rious \'a h·1·s usl'd in conju rwt ion \\'ii h t h<>m 
ar1• givt>n 011 page-.; Ii. 7. ancl ~. 

Inle t Piping If tlw air in tlw \'irinitv ot llH• 
<'nmp11· .... srn· 1. rndtrly dirty or c·11nlnins 1·~n·u:-.h'l' 
funws. '' 1· l'l'1·0111nw111l piping t ht> ail' 1·IN11wr to 
a so111'<'1' ol clra1wr air OI' use> a (l<'f'ial h1•a\ ~· 
duty fil1<•1'. II it is louncl nect•,sary to install 

ltHAl".E 
MAN~FOLO 

II 
AIR Cl£ANER 

~ JJJj 
I 11 

SURGE..-TANK 
(If used) 

Figure 3-6 . Air Cleaner Pip ed Outdoors . 

inlet piping. makl• tlw 111w as short and <lin•d 
11s possihll' nnll ns 1111·~<'. or laq:~<·r than tlw cli­
anwt"r or t lw inlPt f'OllllL'CI ion at th<' compn•s­
'or. Tlw inlt•t pipin~ must inr.reas<' in dicimt'1<'1 
for t'\'1•1'\' :;o fl'l'I 11 :».23 ml of lcngt h. Ir th~ 
total Jerlgth is lwt\\Pen .10 (13.:!3 mJ and 100 
1:m.:l ml fret. irwreas1· the pipe.• dinmcter nt the 
mid-point in the ll'n~th. i.e .. if the total len~th 
is ~O ft•et <'.?Lt ml. incn•asc tlw pipe dianwl<'t' 
.1t tlw •!O root (]:!.'.! ml point. .\U <rch llw air 
<'lcarwr to th" 1•11<1 of tht> inl<'t nil· Jin<', and if tht~ 
inll't is piped outcloo1·~. it should lw hooclt:'cl to 
Jll'l'\'cnt the l~n 1rnnc0 of rain 01· snow. Fine ait·­
home dust. such ns cement ancl roc k dust. rc­
qu;n• s1wdnl filtration equijlment not furnished 
,1s standard cquipnwnt on tlw-.c c·ompressur". 
Sue h filt1·ntion l'quipnwnt is a\'ailalJI(' frorn 
In~l'l'snll-Ifancl Compnny. 

IMPORTANT 

Compressors 1~ b constant $peed 
corllrol or duol control sliould not hove the 
inlet piped o.-.c1y from the unit unless o 
surge tank is instolle'J in rhe inlet p1p1ng 
ne~t to 1f,c compresso . See Figure 3-6. If 
the surge tonk is not 1mrolled a r that surges 
in ond out of the inlet when :hP. unrr oper· 
ates unloc1ded will cause the inlet piping to 
heo1, tfius heatrng tf,e mlet arr and contr1bu· 
ting to wrbonrzot1on and subsequent volve 
trouble. Surge rank capacity should be 500 
cu in (8 2 l11ers). Compressors regulated 
by aurornor1c siart ond stop control do not 
r equrre rnsrollot1on of o surge tank. 

Discharge Piping Disclrnrgc pipinr should 
h1' tlw "1ni<' size> " tlw com111·l's:-or rlisC'h argl' 
c·orrnP< I ion (on ban• c·omprn-.;~or' l 01· till' n•cpi\·­
er di.,th 1rg1• ronrwction Ion r('CC'i\t:'r-mount1•<1 
compn..;·orc;I. All pip1~ ancl rittin's must lw 
1'{•1·1 ific•d :-ale for t lw pn•ssun·~ in\ oh c<l. Pi Pl' 
t hn'ad luhrwant i:- 10 ht• used 011 all thn•;11 ls. 
nnd nil joints are to hl' mack 1111 tit:htl~'. silll't' 
~mnll lt>ak' in tlw clischarg" s~ 'll'ITI ttrt' llw 
lul'gest :-.inglt· cau=-c of hi!..:h op(1 ·1lin . .,; cn..;ts. If 
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---SAFETY VALVE 

·-f 

AIR 
RECEIVER 

DISCHARGE 

SAFETY VALVE 

AIR 
CLEANERS 

' 

Figure 3-7. Typical Overhead Piping Arrangement for 
Bare or Subbase Mounted Units. 

~our compressor runs more than ~ ou bC'lie\'e it 
should, the most likely cause is a lc'ak~ pipe 

line. Leaks arc easily located by squirting soap 
and water solution around all joints and watch­
ing for bubbles. 

Where a sub-base mounted unit or a bare 
compressor is supplied, it is very important to 
observe the following points when installing 
the piping between the compressor and the re­
ceiver. 

1. Never install a shut off valve (such as a 
gate or globe val\e) bet\\cen the compressor 
and the air receiver unless a safety valve is 
put in the piping bC'tween the valve and the 
compressor. See Figure 3-7. 

2. If possible. run the piping down from the 
compressor to permit condens'lte to drain 
into the air rC'cei\'er. If this is not possibll'. 
install a "drain IC'g" as shown in Figure' 3-7. 
The "drain lc>g" is to bC' at least 10 (2:50 
mm) long and is lo project clown from the 
compressor discharge. Put a drain valve at 
the end of this pipe and drain at least ''eek­
ly, 01· as often as necessary. 
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SECTION 4 

REGULATION 

TY PES OF REGULATION 

Your comp1 C",sor mny he rc~ulatf•li hy one o~ 
the followin~ rnrthMls · 

Automatic Start & Stop Control - l\lakcs 01· 

breaks C'lt•ctricnl contact to th<' motor at pr<>­
clctcl'minc<l prl'ssurt's. Thb typ11 of rl'gulal ion 
is usccl when tlw cl<•mancl fo1• air is mall 01· in­
tt•rrnith•nt hut when• pn•sslJrl' must hl' continu­
ous!~· mnint<1itwcl. 

Constant Speed Control Unloads the com-
prrsso1 at " pn-clctl•rm 11wd pn•ssurc while• the 
motor 1·ontinu1•.s to Ofll'r:tll'. Thb type of regu­
lation is used whPn tlw clcmnnd for air b prnc­
li<·ally constant at tlw capacity of tlw comprcs­
:-;or 

Dual Control - P11 1·mits a manual 'l'lcction 
111 lWl'<'l'l C'onst.1nt Sp1•1•d Control and Automatic 
St u·t & Stop Control <lcrwncling upon the air 
n ·quin ments. 

A UTOMA TIC ST ART & ST OP C ONTROL 

Aulomatit sl ll't & slop c·ontrol is oht.ti1wd hy 
11wa ns of a J)rl'ssure swi I eh whil'h nmkcs and 
bn•aks an t'll'<l1 ical circuit, sta1·1ini:: an<! :-top-

INTERCOOLER 
\:ENT VALVE 

(T•o·S•o~ Un•IS 

AIR ~EAD 
Ut. LOAOER 

I •• 

AIR RECE IVER 

AIR HEAD 
,...lJNLOADER 

\ 

/ 

Fig ure 4 -1 Auto matic Start & Stop Control Arrange-
ment for Two o r Single-Stage Units . 

ping the <ll"i\'ing rn11t111'; thc•n•hy. mninta1111ng 
thP ai1• n'n'i\'l,r Jll'l'''un• \\'ilhin <IPfinitP limit s. 
Tht> pn1ssun1 swit<"h is pip1•cl to tlw n •1'Pi\'l'I' and 
i arti\atC'd h', < h.1n .1·s ill air 1 ' 1'~l'i\ 1'1 ' prt>ssu1·1'. 

Pressure Switch Adjustment - Tlw fll'l'ssun• 
s\\ ll'h mt\ b1 mount1 cl 111 any po:--it ion and sc­
t'lll'l'cl dircC"tly 10 tlw <'onrwc·ting pip1•. 

'l'hP prt'ssurl' s\\'itch has a cut-out nclju-.tnwnt 
and a rlifft>rential aclju ... tnwnt. Tlw <'lit-out i. 
tlw JH'l'SSltrl' at whkh tlw s\\'itch contart' open 
Hncl tlw cliffl'l<'lltial is the span bctwet'n till' cut­
in and 1'l:t-out s11 ttin~.... i'\ote: thPn' is inll•:·­
:tl'tion lwt\\'l'f'n thPs1• t\\'O udjustnwnts. i.l' .. if 
till' <' Ul -ou t is irwn•a:-l•cl the cliff1•n•ntinl will 

also irH'l'l'ase, 01· if th(' cliff Prcntial is narrowed. 
the cu1-out will h1• n 1 clun1 cl, 1•tc. These' fcictors 
must h<' c·onsiclert>d \\ h('n adjusting I ht• S\\ itch 
ancl rornpl•nsntl'cl tor ac1•01·tlingly. 

Tlw <'Ul-out point may h1• incn•ast>cl h~ scrc\\'­
m~ I lw mngl' nut do1•k\\ isc. Sc•e Fig u re 1 -~. 
Snt'\\'illg I h1• l'Hllt.:l' counl<'l'l"IOl'kw isc' d<'C'l't'<tsC'.; 
th1 cut-nut point. ~011• th1' pn·ssurc at \\ hich 
tlw compressor cub in and out '\nd re-establish 

Figure 4-2 . Pressure Switch Cut- In and Cut-Out 

Adjustme nt 

t Ill' cliflt'l'l'nt ial pt t~~sui·c sett int! if IW('essary. 
lmpo1·tnnt : if yout' unit is rcguJ.1tc'd b~ dual 
l'Ontrol. th1• cut-out point of the p1··ssw·p S\\ilCh 
is to he set :) ps i (.:l;)l Kt, sq cm I aho\'<.' tht• 
unload point of I lw au:\iliat ~ 'nlVl'. 

T lw clifft' l'l'lltial pn•ssun• span may hl' in­
<'n•ns1•cl "'' sci'<.'\\ ing tlw clifferC'nt ial adjusti ng 
screw do~k\\ ts<' Backing off lht• sCrC'\\ ''ill 
na1Tow till' spa1 It is aclvisahh' to han• as 
widl' a clilft l nllal a:- possible to <t\'Oicl frequent 
start ing nncl :-topping ot till' compn•s:.or. :-\oil' 
till' pn•ssun• gau~11 n•acling lt \\ hic'h the com­
(ll't•:-:-ot· cuts-out ancl re-t•stablish t h is point if 
t1C'C'l'SStl l'Y. 

CONSTANT SPEED CONTROL 

('on:-.t.111t sp11•d control n·~ulitC's till' dis­
dtarg<• pn' ''un• of tlw compn·ssor hy unloudin~ 
und loaclin ~ till' c•ylin<lcr:- 1t prNh•tt> m1m·cl 
pll•ssun•:-; \\hi IC' t lw <'omprcsso1· ('Ont inues to 
run. 

IMPORT ANT CAUTION 

The oux1l1 .... , ...... c. ·~ -...,-.,..,..~- w . .. h c1 mun· 
uolly operored regulation selecror knob, see 
Figure 4 4. On units regulated by Conslcint 
Speed Con:rol only (NOT DUAL CONTROL), 
rhc knob should always be screwed up to 
the conston: speed pos111on If the knob 1s 
screwed down the compressor will not un· 
lood, bur will continue 10 rncrec1se the pres· 
sure, possibly damaging rhc compressor. 
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CHANNEL VALVE 

( 

This Arrangement for ) 
All Two-Stage Units . Also for 

Single-Stage Units Regulated by 
Automatic Start and Stop, 

Figure 4-3. Schematic Diagram of Starting Unloadin g & Regulation System 
(For all Models Except 25T) 
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AIR HEAD REGULATION 
UNLOADER/SELECTOR KNOB 

AUXILIARY VALVE 

Figure 4-4 . Constant Speed Control Arrangement for 
Two-Stage Units (See Figure 4-5 for Constant Speed 
Control Arrangement for Single-Stage Units.) 

Unloaclin~ the compn ssor is accomplisht'd hy 
thl' air hcacl unloader op<'ning the inll•t \'alvc• in 
each C\'lindl•r. All two-st 'lgc units .1n' C'quippc•cl 
\\'it h :in intC'rcoolt•r n nt 'ah·e which P...:haust.s 
ntl•rroolcr pn•ssurc to ntmosphC'l'I' whl'n tht"' 

compressor unloads. The air ht">acl unloacll1rs 
10cl the:> intcrcoolC'r \C'nt valve operate simulta­
nrousl v: howC'\ C'l'. for o:;im plicity. the following 
c.xplan.at ion C'O\ C'rs the op<.•ration of rach scpa-
1·ntPI\. 

Unloading the Cylinders - Hl'<'eiver prt'sSUI'<' 
1s appliccl ahainst the au:dliary valve plun~cr 
through (GI. scc page l:l. \\'hen t lw recein,1· 
pn•ssurl' l'l'a<.'h<'s the pn•cl<•te1·minerl unload 
setting of tlw 1u,ilia1y vaht•, it acts again~t 
th<• plungPr, forcing it off its bot tom st'at. Rc-­
Cl'ivcr pn1.-:sur<' now pnssc•s clirt'ctly th rouizh t hf' 
nu...:iliarv ,·alve to tlw air lwacl unloacll't"-. on 
two-sta~l' units. CNotC': on sin..:IC'-stagc• units 
rcgulatl'CI by clual or constant spC'C'cl control. 
th is air prpssu n• opc•ns a non-adjust a hit• n•lay 
\'al\C', '' hiC'h in turn prrmits rt'et•ivt•1· prc-.su1·c 
to pass to ancl acth·11t1• the unloadC't·s). Thi;; 
pr<>ssun• l'lltl'rs each unloader asscmhl\. forcing 
I hC' pi st on a ncl plu ngf'r down. Fi ngc't's on 1111• 
lowcr Pncl of tlw phtngl'r contar.t th<.' inlr t \'a Ive• 
channl'I plates. pr<'ssing thPm clown and holclin~ 
th t• \'ah'<' open. .Air now :-.urges in ancl out of 
t ht• cylinclt•rs through 1 ht• open inlet ,·nh·c>s amt 
air clcancrlsl to atmosphl'rc, and tlw cylinclP1's 
nrl' unlond1•cl. Singl1•-sta~l' compn•ssor..; an• un­
loadl•cl at this point. If the compn•ssor i-. c•quip-
1wd with un inlt'rcoolc•r 'l'nl val\'l'. tht• int<•r­
cooh r is 11nlll'ulul in t Ill' following manner. 

Unloading the Intercooler - Tht• intercooh1r 
\'Cnl \alq• is t·1ppul into the high-pn•ssttr<' 
manifold and op1•ns thl' intercoole1· to atmos­
phrn• whc•ncvc>1· t lw l'Ontprcssor unloads. Tlw 
pnssun• I'm t np1•1·at es th<' unloadl•rs also 
forces lht• vent \'aJ\·p pluni;er down, unseating 
the plate and ail· su1•gps in and out of till' open 
vain'. 

AIR HEAD 
Uh LOADER 

REGULATION SELECTOR 
l<NOB 

J 
Figure 4-5 . Dual or Constant Speed Control Arrange­
ment for Single-Stage Units 

Loading the Cylinders - \\'ht•n t ht• n•cl'iver 
prt>ssun drops to tht pn«teterminecl load set­
ting ot the auxilia1·y vahe, the auxiliary val\"c 
plun~er spring forces thL plunger to its bottom 
scat. As a result. pressure to the unloaclcrs 
is shut off either dirccth through the auxiliaQ 
val\'e (or indirectly through the n•lay \'al\'e). 
Tht• pn•ssurc trnpped ovc1· the unlondl•r pistono; 
hlN•cls lnck th1·ough 1D1. ICI ancl CBI. through 
the pilot valve's hollow thrust pin and out at 
<El to ntmosphcre. <If a relay valve is used. 
1his prt>s<>urc blecds to ·1tmosphcrt' through 
the \c'nl port in the rPla\ \ah·c). \\'ith prcs­
surc rclicn1 cl from ovc1 till' unloaclcr pistons. 
t lw spring rl't ut ns the plunger to neutral and 
t!w plunger fim;ct ~ disengage th<.' inll'l valve 
channel plates, permitting the inlet val\'e to 
function no1·mally, rl'loading the cylinders. 
Sm~lc>-stage compressors arc loaded at this 
point. If the compr<'sso1 is cquippcd with an 
intc>1·roolcr \'Cnt \'alw tht• intcrcooll•r is loaded 
in t hl• following manm•1· 

Loading the Intercooler - \\'ht"'n pn'ssurr is 
t ';.hausll'cl horn the ait hC'arl unloarlC'rs it is 
nlso C'...:hau-.tecl from ovcr t hl' \·cnt vah <' plung­
c•r and the plat<.' sC'ats. closing tlw \ cnt \'al\'c 
and [lt'rmittint! pn•ssllll' to huilcl up in the in­
tcrcoolc•r. The int<•rcooler \·cnt \'alvc is non­
P<i)ustable: howe\'cr. worn "O" rin.~s may 
<"(\llSl' it to )t':lk. 

Auxiliary Valve Check To clwck the opcr-
ation of th1 1u,ilt,'lr~ \ aln'. n•fcr to Figure 
11-6 and prnceecl a.;; follows: Remove the tuhl' 
frnrn tlw sine> of thC' pilol \'nl\'c hody IBI. Plu,... 
thb port an I run the mac•him• up just hl•lo\\ 
1 he no1·mal unloacl pressure. Stop the unit 
mnnuallv and clwck tht• tightrwss of thC' plung-
1•r at!ai;bt thl' hottom ~cat of ·he au,iliar~ 
\'<llH• h\' noting the amount of h'aknge throu...,!l 
tlw op1:n port (Cl. ~l'xt, with !Bl remainin~ 
pluggl'd, blcl'd clown ancl t hrn start th<.' com­
pressor and nllow it to rcach the unload pn•s­
sun• an cl run unloartl•<f. i'\ ow the tightness of 
the tOI> scat may be cht'ckcd hy noting if there 
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is any leakage through the open port (Cl. If 
excessi\'e leakage is detectrd through this 
port. take the \'ah e apart and clean it. 

Auxiliary Valve Adjustment - The val\"e 
has an unload adj ustment and a differPntial 
adjustment. The unload point is the pressure 
at which thP. valve will unload the compressor. 
and the different hi is the span between the 
load 1nd unload settings. Note: there is an 
interaction between t hese two adjustments, 
i.e., if thl' unload point is increased. the differ­
ential will be expanded, or if the differential is 

Figure 4-6 . Auxiliary Valve Adjustment. 

nnrrowNl, the unload point will be derreasccl. 
etc. ThrSl' far.tors must hl' considered when 
adjusting the ''ah<' and compt'nsaterl for ac­
corclin~ly. To aclju..,t an nuxiliary \alve pro­
Cl'l'd ns follows: 

1. Loosen the spring acljustN lork nut & turn 
thP. spring a<ljustN clock'' ise to :ncn•as<' 
Uw pressure at which the comprPssor will 
unlo<lrl or count ct clockwise to der1c>:\se the 
unload point. 

2. If th<' diffl>ren t i:ll is to he arljustP.ci, rerorr! 
I h<' pn•ssurps at wh irh tht• rompr<'"sor 
loads and unlorldc;; and relic\·e all pressu ,. 
from lhP systcm. RemO\'t' the tube from 
(Cl <lnd then remO\C' the lock nut, rollar, 
<.:pring adjuster and IOWC'r \'ah·e seat. 

~. .\rid 01· remo\ e shims to corTC'C~t the niff Pr­
cntial pressure. Add shims to dt·C'l'l'<\st' 
the clifferl'ntial or remo\·C' shims to in­
crra.;c the diffcrcntial. Each shim added 

01· removed will affect the differential by 
approximatt•ly 2 psi ( 11 Kg SQ cm). 

·1. Reassemble th<' 'ah e and tubing and if 
necessary re-establish the unload point by 
repeating step (1). 

AIR HEAD REGULATION 
UNLOADER /SELECTOI'< KNOB 

j/ /AUXILIARY VALVE 
/ri. 

AIR HEAD 

N LOADER r~r'{lb<.6.,.U 

AIR RECEIVER f 
I 

Figure 4-7 Dual Control Arrangement for Tw o-Stage 
Units. (See Figure 4-S for Dual Control Arrangement 
for Single-Stage Units.) 

DUAL CONTROL 

Dual control P<'rmits a manual sekrtion be­
t\\eC'n constant spt•cd control md 1utomatic 
start & stop control. The opt.•rator may change 
from one t ~ p1• of n·gulation to th1• oth<'r hy 
turning the n'gulation sclecto1· knoh on top of 
the auxiliary valw. S<.•c Figure 4-7. With the 
knoh screwed up the au,1han· \'ah ·!' 's plum~<·r 
rs fn'l' to mo\'e. lindl'I' this condition, tlw aux­
ilian 'alve control~ the n'gulation and the com­
pn·s~or b lwing rc:'~ulatcd hy con:-tant speed 
<'Ontrol \\ith this tnw of regulation the eom­
prt'~sor loads ancl unloads according to air 1·1•­

cch'l'I' pressure \\ hile the compre:-.so1· continues 
to opcrall RPfl'r to the following parn!.!rnph 
titled "Constant Speed Control" for d<.•tails on 
this type of regulation. 

\\'ith tlw knob scr ewt>.d down thl• auxiliary 
val\ l"s plungl't' 1s locked again:-! its hot tum 
sPat mclkin~ the auxiliar) \'alvc inopcrati\'•'· 
Unrlcr this conclit1on, th1• prcssurl' swit<'h rc~u­
Jatcs the compn·sso1 by automatic start & stop 
l'Ontrol. \\'ith this type ot regulation lhc com­
pn•ssor sta1 ts anct stops .1ccording to air l'l'­

l'<'i\'CI' prcssua'. RC'fe1 to thl' folio\\ in~ parn· 
graph tit ll'd "\11tomatic ~tart & Stop Control" 
fol' rl<'ta1ls on this type of re~ulation :'\:ote: 
the pressut'l switch used with dual control 
unit!' 1s spt it 3 psi t.~31 Kg S'J <'m) aho\'l' thl' 
pressurl' at which the rompt< ssor will unload 
when rc'gula ted h) constant spCt•cl control. 
This sf'ttin~ <'lim1natl's the possibility of intc•r­
action between the two types of n•gulation. 
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/PRESSURE 
_,r GAUGE 

SHUTTLE VALVE 

~ J 
VAL\IE 

.,."lECEIVER 
PRESSURE 

CENTRIFIGAL 
UNLOADER 

L 

~PRESSURE 

~ ,.,,,, 

~ECEIVER I J 
PRESSURE 

~~- ~.~~~-----'-
* RECE l\IER PRESSURE TO UL-~C VALVE MUST BE A COMPLETELY 

SEPARATE CON"iECTION AT RECEIVER 

Figure 4-8. Schematic Diagram of Model 2ST Unloading and 
Control Regulation. 

MODEL 25T CONTROL SYSTEM 

The :HODEL ~:)T Type au is almost identical m 
operation to the ~llT except for moclilkations in 
the control sy:--tem. 

Fivure 1-~ illustrates the unloadinJ," system 
for the )JODEL ~:)T. This system is similar to 
that shown for ot hc1· models except the addition 
of an orifice, UL:>~C three-way \'al\'e atl<l shuttle 
valve. 

The ULSBC is a diaphragm OJlerated three­
WaJ \'ahe. J:~cei\er pressure is piped to the bot­
tom of t hie:; val\'e. If operating air is a1111lied to 
the diaphra.Km of the t •1,:;;;:c, it applies air to the 
unlomh.•1 s. If operating air b l'Xhau~tecl from the 
cli:iph1·:1s..rm of thl' lJL:J <'. it exhaust:- air from 
the unloader.". 

The shuttle valve b a dt•\'ire which )><:rmits 
the l L:;~c· lo he OJ•crated by either the auxiliary 
valve or the rentrifugal unlo:uler pilot \"alw. The 
output of the shuttle \':th·e is c·onmded to the 
cliaphrag-m l'11mwdion of the l'I:; '('.One of the 

"in" connections of the shuttle \':tl\'e i" <·onnectecl 
to the auxiliary \'ah·e output. \\'hen l'llnn in~ on 
con~tant spet•cl rnntml, the auxili.1ry valve oper­
ates the l 'L.;~(' throu~h the shutt le Yah e ancl the 
liL.5RC operate~ the unloader$. This is the :"ame 
as the ope mt ion des('l'ibed for other models. ex­
cept the l ·L:;sc a<·ts as a direct actin~ relay \'ah'e 
het ween the auxiliary rnh·e and the unloaders. 

The ~ecflnd ''in" C'onnect ion of the shuttle 
valve is ronnectc>cl lo the rc>ntrifusnil unloader 
pilot min? out put with an orilic·e bet ween the 
two. \\'hen the l'omprcssor is shut clown the cen­
trifugnl unln:1der operate$ ~lJIJll~ ing :tir through 
the ol'ifke :rncl shuttle ,·ah'e to the diaphragm of 
the l ' L.'i~C. The llL.;~c applies air lo the un­
loader~. 

\\' hen the> compressor is start eel the cent ri­
f ugal unlo:ull'r upc1·atl'" : nd start:-;. to e.xh:rnst air 
from the liL :i:'if' thl'<>UJ.!h the shuttle rnh·e and 
orifice. Dec: a use nf the n•st rid ion of t lw ori fke. 
it takes about ten setonds for the air to bleed 
from the diaphragm thamber of thE' "L:)<.(C and 
then exhau..;t air from the unload .i .11lcm ing 
the comprc,sor to 1111111. This ll•n .sf' 111 delay is 
for starting tmloacling. 
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SECTION 5 

OPERATION 

IMPORTANT OPERATIONAL NOTES 

1. On units regulated by dual control, the auxilial'y val\'C is equipped with a regulation se­
lector knoh. Sere\\ ing this knob "up" permits the> compressor to be regulated by con­
stant speed control. Sere\\ ing the knob "clown'' changes the regulation to automatic 
start and stop control. See Figure 4-7. 

•) If the unit is not equipped with an automatic draining system, all condensate collectors. 
such as the recehl'r. drain leg (if used> anct \\ater or air-cooled aftercooler {if used). must 
be drained weekly or more often if necessary. 

3. Check the frame oil level weekly, and change oil every 300 hours of operation, 01· e\ ery 
three months, whichever occurs first 

4. Compressors operating above 200 psig. (14 kg /cm ) are to be operated on an intermittent 
duty hasis only. 

;:; As an initial precaution against loss of efficienc~ and oil, \\ c n•commcnd that all cap 
sctl'\\S and nuts be checked and t1c;htencct after the first 23 or :10 hours of operation. 
Tighten to the torque values l"ccommended on page 25. 

G. If a water-cooled aftercooler is used, the rate of water flo,, through it ''ill be determined 
b~ your particular ctischar.~e air temperature requirements. In most cases a water flO\\ 
rate of 2 1 ~ gallons per minute C9.:5 liters •mm. I is recommended. 

PRE-STARTING CHECKS 

1. Bl'fOr<' starting a n('\\ unit, fill the fram,• 
to th<' O\ C'rfJO\\ point with compressor oil. 
ChC'ck the motor bt>arings for lubrication. 

~. Clwck the clC'ctnc current and volta~e 
spccific<ttions on the motor namcplat..? 
ngainst th<' electric suppl) m ailabll'. ~lakl' 
certain tlw motor is correct!\· "ired. P·u­
t icularly ch<'ck the ''iring a~ct \'Oltagl's of 
<lual 'olta~e motors. 

3. Turn compn•ssor on•r a few rcvolut ions b\' 
hancl to sec that <'\er) thing is fl'c<' and i~ 
working condition. 

•I. Ch<'rk tlw tl'nsion of th<' beth on !wit th i\­
en units. or thl' alignment of the couplin~ 
on fl<'xiblt• coupled units. See pag<'s 26 or 
27 for details. 

:5. Rcmo\c tools, rags and an) other objc>cts 
from thl' 'kinit\ of the comprcsso1· hcfore 
thrm' ing the S\\

0

ilch. 

Ii. ~lonwntaril) st<lrl th<' unit anct makt> certain 
that th<' din•c·t ion of crankshaft rota lion is 
th<' saml' as that shO\\ n In the direction 
a1TO\\ on the cornrirl'ssor. ir rntation is in­
corn~ct, interd1 .. nge two of the thr<'t> IC'acls 
on threC>-wirt' r >l) phase motors. For othc>r 
l)pt>s of motor follow thc> l'<'\t'rsing instru­
tions given o lh<' motor nam<'platt>. 

1 . St 111 1111• uni . l:nlt•ss othc•r\\be spt•cifil•d 
h) th<' cusl<' •r. these unils arc <'quipped 
'' ilh a pres ' regulating system which 

will automaticall~ maintain air pressure at a 
predetl'rmined le\el. 

8. If a water-cooled aftercooler is us(•d, turn on 
the cooling'' ater and ,1djust its rnte of flo\\ 
to your particular discharge air tcmpcratur~ 
requirements. 

COMPRESSOR LUBRICATION 

Oil changes should be made e' ct) :100 hour'> 
of operation or eq•ry ninety days. whichc\'l'r 
occurs first Fram<' oil capacity is ;) qts. (4.73 
lit<'rS). 

CAUTION 

When changing oil, never use kerosene o r 
gosol ine to flush out the frame. The use of 
such cleon ing agents is dangerous cmd !s 
absolutely proh1b1ted. Use o regulo r flu sh· 
ing oil for this purpose 

\\'e re<•omml'ncl the use of a non-dC>tc1 gent, 
naphthenic base oil containing a rust and O'\i­
clation inhibitor. The \ iscosit~ should be se­
lected for thl' temperatun• imnwdiatrl) sur­
roundin~ tht> unit when it is in opcrntion. 

l'cmp. I< in1:,C' 

lo I ~ Bein" ( I I (' ~ lld(m ) 
Ill I ... Sil I· ( I.I c 10 .!hi l') 

111F 10 L!.'1 1" (.!11.i <' to 51 ,i C) 

I .'d 
.:;1~1 

i5ll 
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!he \'i!'<'<Xitie given in 1hc 1a hle a re in1emk'<l a s a 1:enl'r.1l 
g~11<l1• _c~nl\'. llt•,1\ \' -cl11" o(X'r.~1ing rondilion• rt-quire h1•a\·i1 r 
n scos1t1 , and \\here horderhnc 1cm(X·ra1u r.· , oncl i tion~ ·•rt' 
l'JlC"OlllltCrl·d. lhc Vi~lJl;il~' illdl'X O( lht• oil <hould he ron~itJt.recJ. 
.\lw:i~5 rder }•lur • JlCflfi O(X·r.1 1 in~ rondi1ions to your lulirica111 
•upphcr for rcc()mmcndalinn~. 

MOTOR LUBRICATION & C A RE 

Depending upon the type of electric motor 
driving your unit, the following lubricating 
schedule should be obsen·ed. 

Sleeve Bearing Motors - Are to be oiled at 
least once every three months \' ith an oil of a 
viscosity of 130 to 2?i0 Sst· at 100 F C32 to :;:; 
ccntistokes @ 37.8 C). :-\ote: Do not fill the 
oi l rcsen·oir with an excess1\·e amount of oil. 
sine<> it may work onto th<' commutator. 

Ball Bearing Motors with Grease Fittings -
Ball bearing motor that ha\C.' grC'asc fittings 
and plugs nea1 the bearings arc to be repacked 
with grease once a year. 's" a \'l'l'Y good gradP. 
of ball bearing grease. 

Ball Bearing Motors Prelubricated for Life -
ThC'se motors h,l\ e no gre<tse fillings or plugs 
near the bearings and do not require lubrica­
tion. 

Se\'<'ral major points contributing to propc1· 
motor operation anci care are ctiven in th<' fol­
lowing parag1aphs. For more detailed insll'UC­
tions, refer to the motor manufacturers' SPL'C1fic 
recommendations. 

On some typt>s of motors. such as direct cur­
r<'nt motol's, the commutator and bru. hes <:hould 
bP cleaneci periodically with a piece of cam as 
or non-linting doth. If the commutator of an\i 
~otor becomes contaminated with oil or gn~as~. 
1t should be cleaned immediately by a compe­
tent elect1·ician, otherwise St'rious damage will 
result. 

It is also a gc1od practice to occ·asionall\· blow 
off the> motor windings with a jet of air to pre­
\'ent an accumulation of dirt. An occasional 
re\'arnishing of the windings will greatlv pro-
long the lift of the motor. · 

If it is e\'er ncccssaQ to renew the brushes. 
they must be carefully sanded to fit the contour 
of the commut<1to1-. and the brushes must lw 
marle to fit loosely in thPir holdPrs. Do not use 
eml•ry cloth for filling purposes. 

If t~e. motor is located in an atmospher~ 
where 1t 1s exposecl to appredahh' quantit iC's of 
water, oil, dirt or fumes, it must be specially 
constructed. 

PRIMING THE DRAIN TRAP 

. Bef~re s~artmg :'.'out compressor for the first 
time. 1t ~''I ll be necessary to prime the drain 
trnp_ to insure propl'r operation of the auto­
matic condensate drain system. 
T~e trap ma;:\ be primed by ei ther of thl' fol­

lowing methods: (11 open the plugged opening, 

locat~d in the tee in the inlet piping to the trap; 
and fill the trap \\. ith \\. ater; or ( 2) if a conven­
ient opening in the ai1 receiver is available, pour 
about one quart ( .93 liters) of water directlv in­
to the recei\·er. Then, close the isolation valve, 
locat<'d between the air receiver and the drain 
trap, and start the unit. It will he necessarv to 
keep the isolation valve closed until full· air 
pressure has built up in the air recei\'er. at 
which time the isolation 'al\'e may then be 
opened. 

An alternate method, to insur~ proper oper­
ation of the automatic condensate drain svstem 
would be to keep the isolation 'dive clo~ed fot: 
tlw first f<'w days of operation in order to allow 
sufficient condensate to build up in the air re­
cci\'er to p1 ime the trap whl'n the isolation 
valve is reopened. 

INTERMITTENT DUTY FORMULA 

Compressors opu ating above 200 psig are to 
be operated according to the "Intermittent Dutv 
Formula". · 

Intermittent Duty Formula The pump 
up time should not ordinarih exceed thirtv 
(30) minutes or be less tha~ ten (10) mi~­
utes. Shut down pc•riods bet ween C\'cl<'s of 
operation should he at least equai to the 
pump up t im<'. i\:otc: \\"hC'n 1 he compres­
sor is regulated by Constant Speed Control. 
the shut down period is the time the com­
pressor ts operating unloaded. 

A pump-up time limit with a following cool 
clown period is recommended to protect the 
'alves and heads against stabilized high oper­
ating tempera I ures, '' hirh would rapidly build 
up carhon in these areas. 

All inquirit•s for high pre~sure compressor 
appliC'a t ions where the "use" C\ cit> diffC'rs from 
tlw "Intermitlt•nt Out~ Fonnuia" shoulrl be rt'­
fcncd to the nearest In~ersoll-Rand branch 
office. 

INLET AIR C L EANER 

It is 'e1 ;:\ important that the inlet air clc>anc:· 
be kept clean at all timl's, s ince a dirtv air 
cleaner not onh rcrluces th<' capacity of llw 
compressor hut also may cause prpmature wear 
of the \\.'01·kin>! parts, if it allows rlit·t to pass 
through. 

l 

I 

~-
Figure 5-1. Inlet Air Cleaner. 
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Clean the inlet air cleaner element of any 
dirt by vacuum cleaning or by applying com­
pressed air to the inside surface of the clement 
first and then to the outsidt!--sur.W.Ce. If the 
element cannot be adequately cleaned by the 
methods indicated above, it may be necessary 
to soak it in a nonflammable safety solvent or 
wash in soap or detergent and water. The 
element should be replaced if it shows signs of 
damage or cannot be adequately cleaned. The 
inlet air cleaner should be inspected and cleaned 
at regular intervals. See Routine Inspection 
and Service, page 24. 

The standard inlet air cleaner is suitable 
only for no1·mal industrial applications. Should 
the compressor be located in an area where the 
atmosphere contains a heavy concentration of 
dust and dirt, an air cleaner utilizing a speciall) 
designed, high capacity element should be used. 

All applications of this nature should be re­
ferred to the nearest Ingersoll-Rand branch 
office. 

INTERCOOLER (Two-Stage Units O nly) 

Two-stage compressors are equipped \\ ith an 
intercooler between the first and second-stage. 
See Figure 5-2. The purpose of the intercooler 
is to remove most of the heat of first-stage com­
pression from the air before it enters the second­
stage, thus improving efficiency and decreasing 
the final discha1·ge air temperature. 

The intercooler consists of a number of finned 
tubes connecting the discharge of the first-stage 
to the inlet of the second-stage. The com­
pressed air flows through these tubes and its 
heat is transferred to the cooling fins. where 
the air from the belt wheel fan passing air over 
the fins dissipates the heat to atmosphere. 

l\e\·er permit the air flow to these tubes to 
become obstructed, and clean the surfaces of the 
tubes whene\er deposits of oil, dirt or grease 
are observed. Use a non-flammable safe!) 
solvent for cleaning purposes. During regular 
O\'erhaul periods, the tubes should be removed 
from their headers and inspected internally. If 
the interior of the tubes requires cleaning, cap 
one end and fill it with a non-flammable safety 
solvent to help loosen internal deposits of oil, 
dirt and carbon. Always flush the tubes with 
warm water and permit them to dry thoroughly 
before replacing. 

AIR RECEIVER 

If the air system into which the compressor 
discharges does not have sufficient volume, the 
compressor will load and unload too frequently. 
In this case, an air receiver must be used to pro­
vide enough volume for the control system. 

• [I OOLEH PEliEF 
VAL.( 

Figure 5-2. lntercooler Arrangement. 

It is important that the air reccive1 sets on 
a le\ el surface as close to the compressor as 
possible. If leveling is necessary, shims may be 
inserted under the feet. The bolts securing the 
receiver to the foundation must be drawn down 
evenly to avoid introducing stresses. 

Air receivers collect moisture that condenses 
after the air has been compressed and cooled. 
This condensate should b<> drained from the re­
ceiver as often as necessary. 

Air receivers must meet the safety require­
ments of the state in \\hich thc>y are used. 

SAFETY VALVE 

Safety valves are designed to protect against 
damage from over pressure. A safety valve is 
provided on the intercooler of all two-stage 
units. See Figure 5-2. This valve is set to blO\\ 
at 65 psig. (4.56 Kg /sq. m) . If the vahe blO\\S 
and continues to blow for more than a minute. 
the compressor should be stopped at once and 
the cause determined. Refer to the troublt? 
chart on page 23. 

Umts that arc supplied mounted on an air 
receiver will be supplied with a discharge safety 
\a Ive. This valve is set at the facto1 ~ to blow 
off at the rated working pressure of the receiv­
er, except for most compressors operating be­
low 80 psig. where the valve 1s set 10 to 20 psig. 
abO\e the compressor operating pressure. If a 
hand valve is installed between the compressor 
and air recei\•er. a safety \ al\'c must be installed 
between the compressor and hand \ ah"e. See 
Figure 3-7. 

Do not change the blow off pressure of a safe­
ty valve. Do not remove the safety vah·e and 
replace it with a plug, since this will eliminate 
thC' protection provided and may result in seri­
ous damage to the compressor or receiver. 
Safety codes require a safety valve to protect 
the receiver from over pressure. 
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STARTING UNLOADING 

Starting unloading relieves all prC'ssurc from 
the compressor when it stops permitting it to 
start against a light load: incrC'nsing the lifr of 
the driver and belts and also reducing the pos­
sibility of tripping the o\·erload rPlays or stall­
ing the gasoline engine (when used). 

Relieving pressure from the compressor when 
it stops is accomplish('d by the air head unload­
ers opening the inlet \"al\'es in each cylinder 
\11 two-stagC' units are equipped with an intC'r­
cooler vent \ al\"e which relieves intercoolt>r 
pressure. The air head unloaders and the in­
tercooler \·ent \'ahe OPl'ratc simultaneously; 
however. fo1 simplicity, the following explan­
ation co,ers the operation of each separ:itcly. 

Unloading the Cylinders - As shown in Fig­
ure 1-3, th<' centrifugal unloader is n ttachc><l to 
the end of the c1·ankshaft, and when the com­
prC'ssor is stopped the unloader weights go into 
a retracted position, mo\'ing the pilot , ·:i lvc 
thrust pin outward, unseat inc thC' pilot 'alw 
plate. Air receh·er pressure is constantl) ap­
plied to the pilot \ah·e at (A), and when th ... • 
pilot vah e plate is unseatc>d, ai1· recei\"C'r pn•s­
surl' pai::sc>s through the pilot \•n lve and out at 
(B). From therC' the air is piped into the au...:i­
liary val\'e at (Cl. do'' n through its top section 
and out thC' s ide opc>ning CD) rlirectl) to thC' 'lir 
head unloaders on two-stage units. (Note: on 
single-stage units re~ulated by dual or constant 
speed control, this air pressure opens a relay 
\"alve, '' hich in turn pC'rmits recein•r pressure 
to pass to and acti\'ate the unloaders). The air 
receiver pressure enters Nlch air head unloader 
ac;sembl) , forcing tht.• ail head piston and plunc~­
er down Fingers on the lower C'nd of the un­
loader plunger contact the inlet , ·ah e channel 
plates, pressing them down and holdin~ the 
val\'e opC'n. This action results in rclie\'inc all 
air pressure from the C) lindC'rs by permit tin~ 
the pressure to escape to atmosphere through 
the opc>n inlet channel \ah·e and air clcanC'l'(s) . 
As Ion~ as the cent rifu~al unloarler W('igh ts !'('­

main in the rel raC't ed position, recei\'er air pres­
sure ''ill holrl the inlC't \ah·<' channels open. 
Single-stage compressors (or two-stage units not 
equipped with an intl•rcooler r<'lief \'al\e) an' 
unloaded at this point. If the comprC'-.sor is 
equipped \\'ith an intercooler \'Cnt 'nhe. tlw 
int('rcooler is unloaded in the following manner. 

Unloading the Intercooler - Tlw intercooler 
vent rnl\e is tappc>d into the high-pressure in­
tercoolcr manifold and relie\'es pr('ssure from 
the intercooler whenever the compresso1 <:tops 
The prC's<:ure that operates the unloade1 s ~l"o 
forces tlw 'cnt val\"c plunger down, unseating 
the plate and int<>1·cooler prc>ssure exhausts to 
atmosphere through the ,·ent val\"e body. 

Loading the Cylinders - When the compres­
sor start<:. the pilot 'alvc 1·emains op<'n until 
the unil reaches approximately three-quarter 
speed. permitting tlw cl1·ivc1" to stnrt the com­
pr<.'s-.or a~ain:;;t n \ ' Pl'Y light load. As the com­
prC'ssor 1pproncl11·~ operating speC'rl, the wc>ights 
swing outw'lrd, sl'c Figure 4-~. mo\'ing the pilot 
\'alvc thrust pin im\ ll'd, allowing 1he pilot\ alve 
plat<.' to seat As a r<.'sult, pressure to the un­
loadl"rs 1s shu1 off directly through the pilot 
\aht' (01 indirectly throu[!h the relay \ahe). 
The pressure trappPd O\ l'I' the unloader pistons 
bleeds hack through (Dl, (Cl and (Bl, through 
the pilot \ahc'~ hollO\\ thrust pin and out at 
!El to 1tmosphl'lt' (If a n•lay \'al\'e is used. 
th is prec;sure blet•cls to atmosphere through the 
\'t'nt port in the relay \'alvl'). \\'ith pressure 
relievC'd from O\'er the unloader pistons, th<' 
sp1 ing returns tlw plunger to neutral ancl tht' 
plunger fim!l'r' disPngage the inlet vnlve chan­
nel plnte:--. permittin~ thP c.hanm•I \'ah'l' to 
operntt' normally, reloading 1he compressor 
SinglC'-st tgt• cnmpn•ssor:-; an' loaded at this 
point. If thl' compressor is <'quipped \\'ith an 
intercooler ,·ent \"alve. the intl'rcoolel' is loaded 
in the foil owing nrinner. 

Loading the Intercooler - \\'hen t hC' pressur<' 
is rc>lie,ed from thC' ait head unloadt•rs it is also 
reliC'\'('(l from O\'Ct' the \'ent vah·e plun~N and 
the platl' .... c1t .... closin~ the 'c>nl ,·ah ·c and per­
mitting pres .... un• to huild-up in the intcrcooler. 
Th<' intC'rcoole1 nmt \'al\'c- is non-adjustable; 
ho\\ c>\ c1 worn "O" rings may C'luse it to leak. 

PILOT VALVE ADJUSTMENT 

If the st.ti tin ... unloading sy>;tl'm fails to op­
eratl' satisf<wtorily, dwck the adjustment of 
the pilot \ alH'. To make this check, p1·ocC'ec1 
as follows: 

1. Stop thl· comprC'sSOJ', hlePCI off the Pl"l'"surc 
from !ht' S\".;tc,m, and rcmo\·e thC' tube• thnt 
is t•onnPct~·cl to (Al, Figun' :>-~. Rcmon• 
tlw C'lhow, spring ancl platl•. 

2. l\le:1sur<' thP projection of the end of the> 
thmst pin lwyond the eclge of th<' sC'at. This 
mt•asuremcnt should he bet \\'l'C'n l J .~2 
( .7Cl0 mm and 3 /~:!" ( :! .3~ mm I. If t ht' dis­
tance> is lc>ss than l / 3:! ' 1.1no mm I n•mo,·c 
shims from lwtwet•n tlw pilot val\'t' body 
and the ht>x head nut; if it is mon' than 
3/32 ' (2.3~ mm I acid shims. .\ftt•r adding 
or remo\'ing shims. ·t•<'hec·k to bC' certain 
the stroke b het\\Ltn 1 /:!.2 1.790 mml nncl 
3 / 32 ' (2.38 mm l. 

3. To furthl~r clwck the acljustml•nt of the 
\'ah't'. plu~ the opr nin. in the au"ilin1 y 
\al\"C' support at CFI Start the comprl'ssor 
:\ow cht•ck lhe position of the thrnst pin. 
The end of the thrust pin must be behind 
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Figure 5 -3. Pilot & Auxil iary Valve Adjustment. 

the pilot valve seat b} at least 1 /32 ( .790 
mm). If it is less, add shims to the space 
between the pilot valve body and the hex 
head nut. 

·1. Next. replace the pilot rnl\'e plate. spring, 
elbo" and also replace the tube to I A). Op­
erate the compressor at approximate)~ 20 
psi. ( 1.4 Kg sq cm l (to accomplish this, 
bleed off the excessh e pressure at the re· 
cei\'er cirain). Remove the tube that con· 
nects to (B) and if more than a slight 
amount of air leakage is detected through 
this port, it indicates that the pilot valve 
plate is not seating properly against its scat. 
If readjustment docs not correct the prob­
lem, the pilot \'ahe scat and plate should be 
replaced If then' is little or no leakage, 
pump the compressor up to just below tht' 
cut-out pressure. Stop the comp1·essor man­
ually and remo\'e the tube at (EL If there 
is more than a slight leakage from this por•. 
smooth and true up the end of the thrust 
pin. 
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TROUBLE 

SECTION 6 

TROUBLE CHART 

CHECK POINT NOS. 

Oil pumping .................................................... 1-7-9-11-17-23-24 
Knocks or rattles ... .... ... . ..... .. ..................... ..... 3-18-Hl-20-21-22-23-24 
Air delivery has dropped off ..................................... 1-:l-6-17-19-20-23-24 
Intcrcooler safety \a Ive pop~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19-2n 
Trips motor O\C.'rload or dra\\'s e:xcC'ssi\'c ClllTt'nt ........ ... ........ 8-13-1·1-13-16-17-l<l-20-22-24 
Water in frame or rusting in cylinders ................. ............ 11-12 
Compressor won't unload . . ..................... ........... 20 
Auxiliary valve chatters. le~k" :round stem ....................... 20 
Excessive starting and stopping (auto start) .......... ............. 2-1-6-13 
Compressor doesn't unload when stoppc'd .............. . .......... 

1 
17-20-27 

Compressor runs excessively hot . . . . . . . . . ..... .... ...... .. . .... ·I '.!-3-10-19 
Comr>1·c,.sor won't come up to speed ............................... 1•1-17 
Lights flickc>r when comprC'ssor runs . . . . . . . . . . . . . . . . . . . 1'1-15 
Water hnmmer (on units '-'Quipped with watcr-cooll'CI aftcrcoolersl .. :?3 

Check Point Nos. Trouble Cause 

1. Clogged intake air cleaner. 
2. High prC'ssurc discharge \'alvc leaking. 
3. Loose bf'lt whcl'l or motor pulley or motu1 '' ith cxcP.ssive l 1nd play in shaft. 
4. .\ir receiver needs draining. 
3. Air to belt whc<'l fan hlocked off. 
6. Afr leaks in pi pin,::. <on machine or in outside system) 
7. Oil viscosity too low. 
8. Oil \' iscosity too high. 
9. Oil level too high. 

10. Oil lcvl•l too low. 
11. Dete1·gent type oil being used. Change to non-dl'lergcnt type with rust and oxidation 

inhibitor. 
12. E'\tremely lig ht duty or locatl•cl in a damp humid srot. 
13 Should han' constant speeci control clue to stead) .iii dt>mancl. 
I l. Chf.'ck lin<' voltage, motor tl'l'minals for good contact, ti ght s tarter connections, proper 

startcl' ht•ntPrs. 
15. Poor powPr regulntion (unhnlanced line). Consu lt with pmn'r company. 
16. \'-Belts pulled c:xcessi\'cly tight. 
17. Leaking or maladjusted centrifugal pilot \ alve. or clPfccti\ c O-Ri11g on pilot \'alvc. 
1~. Carbon on top of piston. 
Hl. Lt>aking, ht•okPn. carbonized or loose \ah l's 

20 Leaking, broken Ol' worn nit hN1d unloncic•r parts. AU'\iliary vain• dirt). Sl''tts worn . 
21 \\'orn or scored connecting l'od, piston pin or crank pin bushings. 
22. Defc>C'tiV<' ball bea r ing on crankshaft or on motor "haft. Loo~c motor fa n. 
2~. Piston r ings broken or no t seated in, end gaps not stuggcrc'cl , s tuck in grooves. rough, 

scratched or excessive end !:!UP .013 • ( .3~1 mm l uncll'r ;; • I 127 mm I or O\·er .027'' C.f>83 mm l 
:; 1127 mm and up, or side clearance over .006" <.132 mm I. 

2-1. Cylinders or pistons scratched. worn or scon•cl. 
25 Adjust rate of water flO\\ through aftercooler. 
26. Intercoolt•t' tube's plugg<>d 
'27. :Malfunctioning intercooler vl'nt valve. 
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SECTION 7 

MAINTENANCE 

CAUTION 
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Before ollempting any repair work on the unit, he sure the isolation switch is in the " off" position, 
or the wiring 1s disconnected from the line. Blow down the pressure from the receiver, and iso· 
late the ur 1t from any outside sources of air pressure. These simple preca utions will p revent ac· 
cidents. 

ROUTINE INSPECTION AND SERVICE 

WEEKLY 

1. Frame Oil Level .... l nspc<'I ancl fill to the O\'Cl'flow point. 

2. Air Receiver & Condensate Traps .. Drain at lC'ast weekly or more often if neces-
sary. 

500 HOURS OF OPERATION 

Frame Oil Change oil. Sc>e pag<' 18 for details. l. 

2. 

3. 

T ighten all Bolts . . . . . . . . . . . . . . . . . :-:;<'t' t lw Torque \"aluc TalJh• on page 23. 

Intake Air Cleaner ............. ..... Inspect and if ncccssa1·y clean or replace the 
Plcmcnt. St>e pages 19 & 20 for details. 

1000 HOURS OF OPERATION 

1. Compressor Valves .................. Inspect and if nccess.try clean. St l pagt·s 2:; & 
2G fo1· details. 

2. Electric Motor ..................... If necessary lubrkatc and clenn. ~cc pa~e 19 
for dC'tatls. 

3. Clean the Compressor . . . . . . . . . . . . .. If ncccssai y cl<>a n tlw external . urfan•s of the 
eylinclcr and intcrcoolcr lubes with a jct or air. 

GENERAL 

Tlw m.iintt·rwnct' sPction of this hook CO\'l'I'' 

11111' lho:-:1' opPratrons \\ i t h \\ h ich maintcnanct• 
pl'1·..;onnt•I may not h!' too familial'. It is t>x-
111 ·1· t <"d that th1• HVt't':tt:!l' mechanic':-; traininc: and 
P'\pl•riPtH'l' \\ill 1wrmil him lo perform the mon• 
c•ommon maintenance funct ions without th" 
rwNl nf rlPt ailL•cl instruct ions. If maintcnanc:0 
prnhll'ms a 1·is1' that at'<' lwyond the scope of 
thi ' bookh•l. plc>:tsc• contact tlw npnn•st I ngC'1·­
soll-f1ancl hranr.h office. ,.\ trouble chart is 
g iVl'll on page 2:t 

TORQUE VALUES 

\\'1• st1·ongl~ n'commend t h <> use of .1 torque 
wn•nrh . Th<' folio' ' inc: tahlc ght'" th<' torque 
to which tht• wrerwh shou ld he set fo1 tight ening 
tlw diffeH·nt s it:L' cap scrc\\s nnd nuts. 
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TORQUE VALUE TABLE 

:'-: \TI0'\ .\1. CO.\R-..E 

rt. I IJS .\let er Kil~r.1m 
I •i.i. 1'11ch ,\li11. \In, :\Jin. ·''·"· ,, i '~ ' Ii •, "-20 
~t " -IS 
!I .. ,, ... 1 ,, 

12 14 I ''" 1.•u 
21 2-1 2 90 \ . t? 
52 ,,, i 211 x 15 I /'-1 \ 

:, ''· 11 105 l.W 14 50 It• lill 
H"-lll till l'ltl 23 -.. 2<1 • .W 

COMPRESSOR VALVES 
The Channrl Yahe. de\ eloped and patented 

hy Ingersoll-R;incl. is l nt ircly cliffercnt in clc­
sign and prinC'iph• from ·111~ othl.'t compressor 
\"al\'l' now in usr. The \"alve is c> \'.trcmely effi­
cient and durable and permits quiet, trouble­
frec opt•rn t ion 

Compn•ssm·s in normal OPl'ration an• reason­
ahh free from carbon trouble. Carbon 1s 
< ·rns<'d by a leaky or hroken \'ah e, too high a 
dischan~e pressure 01· incorrect frame oil. If 
loss of compn•sso1· l'npacit~ is indicated, and it 
C'nn hr. traced to no other source, the ' alves 
should bl' inspl.'Cf<'d anrl cleanl'Cl. Disassemble 
and n"1sscrnble \"alvc>s as follows: 

l. Remo\<' air heads from the air cylinders 
Then st•parnte the \ ah·c assemblies from 
1 he air heads by rcmovin~ the nuts from 
the cent<.'r studs in each head. 

2. Lay each \"ah·<.' asscmbl~ on <' dean sur­
fa<'c> \\ ith the> studs point in~~ UJl. Rrmo\c 
tlw cap sen''' s that hold tlw ,·nlve plates 
toqctlwr. \\'ith 1 thin blade. pry the upper 
plate off thr dowC'ls anrl r<'mO\ '<' it. This 
will r'.pOsC' the rnl\·e channels; discharg<.' 
'al\·cs arc channel up (\ah·<.' springs ex­
posed); intake 'alvrs are flat side up 
(springs underneath I 

~- Lay each chann<.'1 and its spring carefully 
to onl' siclt•. Kt'l'P thrm in order and bl' 
careful not to turn them t~nd for encl If 
they arf' to he used again, they must !)(> n•­
plnced rxact I) as th<') wen• hPforf' rl'­
mo,·al in orcle1· to rt>turn tlwm to the sarnt• 
spat ing surface. If turned end for l'nrl, thl' 
'a Ive channl'ls "ill not sl'at tightl~ . Also. 
the inlet and clischargl' sprinc;s must not he 
in I l'l'C~ h;i nged 

1. Ck•an t>ach channel and spring carefully 
h~ hn1shin~ or scrnping lightly, using a 
non-fl 1mmable safl•ty soht:>nt to ht Ip loos­
en thC' carbon. Do not chang<.' the shape 
of the \'alve sp 1gs hy bending. 

Ilia. l'it1· h 

1"' " .is 
~.,.,.,H 

I" "-2-1 
I / '-,!(} 
;i".JS 
~ 1"-16 

C~11nder 

Top Gos~et 

D1schorge 

'\ \ l'IO'.'\AI. Fl.\'!~ 

-----
rt. l .h 
~l in ~l .i 'I. . 

5 ,, 
Q 10 

14 ,,, 
.to 12 

"° ;11 
llK) !.?II 

'\let er l'iloi.:ram 
'\l in. ~I.ix . 

. 1.•1 . 1)1 
1.21 I . IS 
1.'H ! . l I 
.5 5l 5 . lill 

"' Ill ., 5.5 
13.liU 16 . ()0 

_ __ Air Heod 

Gasket 

Volve Spr1n~ ...- _ Channels 

p'°~~olel Vol" 
~~ Springs 

--- Studs 
Volve Guide 

Figure 7-1 Typical Channel Valve. 

;). Remo\'t• thP \'alvt> guidl' and clPan all \'ah·t• 
s<.•ating surfacrs of both platrs. Do not cut 
or gouge tht> srating surfacc>s of the phtes 

n. Replacl' any broken iia1 ts. F01 idP.nlif~ ing 
new springs: low [ll"l''!'o.Urc inl!'l \ah l' 
sp1 ings all haw a fr<'<.' hei~ht CbO\\ l of 

3 32 ' <2 3; mm I \\'hi le high pressure inlet 
and all discharge \'ah c s1wings arc bowed 

5/ 32" (3.96 mm). t;scd springs may \at") 

from 1 h!'se dimc>nsions RL'placr thr com­
plete rnlvc assembl~ if the scats on the 
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plates are so badly worn that new chan­
nels'' ill not sc>at properly. 

7. Place the 'a Ive guide on the cylinder plate 
and reassemble the clean valves and 
springs as originally found. Make certain 
that the \'al\e spring e nds do not extend 
beyond the channels. 

8. Reassemble the head plate and then in­
sert and tighten the assembling <'ap S<'rew~. 

9. Test the \al\e action of each channel hy 
pu.;;h ing the channel off its SC'at to see that 
it moH:S freely in the guide and seats 
propel"ly. 

10. Reassemble the \'al\'e assembl:. to 1he air 
hend and the head to the <'ylinder from 
'' hich it was remo,·ed. 

B ELT INSTALLATION & ADJUSTMENT 
(Belt D riven U nits Only) 

\\'lwn installing ne\\ belts. do not pr:. th•' 
belts over the pulley groo,·es. The proper meth­
od of remo\ ing and installing ne'' belts is to 
loosrn the anchor nuts, Figure 7-2 and push thr 
motor toward th<> compressor. 

When more than otll' helt is USC'd to dl'ive 1 hL1 

compressor. the bC'lt set must bP matclwd to 
permit <'qual load rlistribution For rlctnils con­
sult the belt supplier. 

BELT 
BOLT 

Figure 7-2. Belt Ad justment. 

It i important that the belts be properly acl­
justNi. A belt thnt is 100 loosr will slip and 
caus<' heating and \\'ea1. and a !wit that is too 
tight may O\<.'rload thC' bc>arings. A quick 
clwck to determine if bell adjustment is prop<'r 
may b<' made by observing the slack side of the 
hl~lt for a slight bow when thC' unit is in opC'ra­
t ion. Scl' Figun• 7-3. If a slight ho\\ is C'\'iclent. 
t lw hf'lts are usually adjust eel 'ia tisfactor} . 
Jiowe\<'r. the 1·ecommendcd method of che<'king 

bc>lt tension is by the more accurate spring scale 
measurement method that follows: 

1. ::\1easure the belt span (U as shown in Fig­
ure 7-·1. 

Figure 7-3 . Visual Method . 

2. At the center of the span (t ), apply a force 
1 perpendkular to tlw span l h) attaching n 
spt ing scale to both b<'lls ''hen t'' o belts 
are used. or to the two outside bl'lts \\hen 
three arc usNI. Tht' for<'<' applied to th<' 
spring scale> should be suffici<'nl to dl'flect 
the belts 1 / 61 < .:l~l6 mm} for C\ er} inch of 
span l<'ng"t h ( U. For example: The deflec­
t ion of a 100'' (:!:5--10 mm) span would be 
100 6•1" 01· 1-9116 (39.6 mm). thus. the 
force appliNl to the spring sc<llc should dl'­
flt'Ct the belts to 1-!1 16 (39.6 mm I. 

:~ . \\'hC'n till' belts arc dl•flectl•d thl• nN'l ssary 
rlistnnCl'. compare the !'pring . ca le readin~ 
Cin lbs. fore£>} with the \'alues gi\1•n in the 
folio'' ing table. 

Belt 
Type 

c 

STANDARD BEL TS 

Normal 
Tension 

3-1 2 lbs. 
(2.:> Kg.) 

1 ;)0' r ~formal 

Tension 

8-1 1 lhs. 
C3.7.J Kg. l 

If the rt>ading is hetween tlw \'alu<' fo1· nor­
mal tension and 1:10', normal tt'nsion, the belt 
tension should be satisfactor:.. A reading be­
low the \'alue for normal tension indicates th<' 
belt slack should be reduced, and com Nscl~. a 
reading exceeding the \ aluc for 1)0', normal 
lt'nsion indic-rttes the bc>lt sl1ck should be in­
neasrcl. Experience has sho'' n that a nc'' 
dl'i\'C' <':tn he t1ghtenc>cl inll ially to two ttml' s 
normal tension lo allO\\ for any drop in tension 
during run-in. 

1---11)BELT SP{.>;--__, 

Figure 7-4. Spring Scale Method . 
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ALIGNING A FLEXIBLE COUPLING 
(Flexible Coupled Units Only) 

Al\\ ays cht'ck the alignment of a flexible 
coupli ng after rlrawing down the foundation 
bolts s inct' Ull('\ rn shimming will cause mis­
a lignment. Check the coupling alignment as 
follows· 

1. l\Iark a point on the coupling rim and use 
this point for checking dimensions "A" and 
"D". See Figure 7-5. 

., Rotate th e coupling to place this mark at 
tlw bottom center, and check dimension 
"A" with a set of fc>l•lc1 blades. Rotate the 
motor shaft and check "A" at the other 
coupling arms. Thr dimension "A" should 
t'l'main constant \\ithin .00.1 ( 127 mml nt 
all positions, thus prO\ingconcl'ntricity. If 
the \ariation is mot'C' than .00.) 1.127 mmJ. 
it indicates that th<' subbase has been drawn 
down unt'\ l'nly and should be rcshimmed to 
cotTC'Ct for the misalignment. 

3. :\°l'\.t, clwck the angular alignment. Dimen­
sion "D" should not vary more than 1 3:1 
(.791 mm) at the th rC'<.' coup lin~ arms 
Angular alignment is not as rri t iral as con­
cent ricil) . sin ce the coupling disc flexes. 
easily flat wise but resists distort ion edge­
wise>. 

A fC\\ days after the unit has hcl'n put into 
opc1·.1tion, the coupling disc clamping bolt5 
-.;}- 1Jcl ' · ;, htcncd. 

Figure 7-5. Flexible Coupling. 

PISTON RING REPLACEMENT 

Piston ring replac<'mcnt is usuall) consicll't'ecl 
necessary when a c·ompressor clors not meet its 
normal a ir dclh'<'I ~· 01· \\ hC'n it oil con umptton 
is corn;idcn•d lo UL' too ~reat. If the compres­
sor's normal air delivery has droppt•d off or if 
the oil consumption of the C'omprcssor is con­
s idt't'cd to be l''\ccssi\ e, it may bt• an indication 
of SC'\'eral possiblc> causl's of 11 oublr, one of 
"hich may be that the piston 1 ine;s could either 
bc> broken or worn. \\'orn pi. ton 1 ings can oflt•n 
he a contributin~ factor in a clt'cline in perfo1 -
mancc of a compressor that has bL•cn in SCI'\ ice 
for a long period oft iml'. 

A general rull· in cll•lerminint;. if a comprps­
so1"s o il consumption is l \.t'l'Ssi\ c is to consider 
a good graclt• of oil <'Onsumption to b<' appro'\i­
mately fifl) horsc-pO\\'c>r-hours per ounce. To 
appl) th is rult'. (·onsiclL'I' t hc> sl/l' of a comp1·t•s­
so1" fm· c \. ampk•; a f i\'e ho1 sc-power unit uses 
four ounl'l'" of oil in fort) hours of operation 
Fi\'e horsc-powrr mull iplil•cl by forty hours 
equals fift) horsr-po\\'cr-hours per ounce_ An) 
compressor usint. mo1·r than four ouncl'S of oi l 
per one hundred horse-pO\\'C?l'-hours \\ oulcl be 
classed as not mreting commercial standards 
and \\'Ould require co1Tt'cth·c action, such as rc­
placement of the piston 1·ings. If it has been 
dctc•rmined that replacement of the pbton rin~s 
is nccessal'). Ine;rrsoll-Rand Company recom­
mends that a complrte nC\\ set of rings be in­
s ta ll rd and that th< sc> instructions he usNI as a 
guidl' for piston rin ~ n•placemcnt. 

New replacement piston rings arc of tlli' 
quick-seating-type in that they are distinguish­
ed by their narrow sc>ating c>dgc wher<' they 
contact th e cylinder wall. Compression rings 
arc c lassed as "B" type rings and arc a single 
piccr, t aper-faced style in that they han• a 
slight taper machined on the ir outer surface 
to provirle line contact with the C) linder wall 
for quicker seating and better oil control. See 
Figure 7-6. 

Figure 7-6 . Illustration of 118" Type or Single Piece, 
Taper-Faced Style Compression Ring. 

One 01· se\'eral of these comprl'"sion l'ings 
may be u~c<l depending on the prcssu1·cs in­
' oh'cd. Oil 1 in gs are classed as "H" type or 
"M" type ring~ The "Tl" t) pc ring is a singlc­
picce, non-ventilated. bc\·cl<'d-scrapt>r st) le ring. 
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This style ring has both beveled and undercut 
edges which allow it to act as a combination 
oil-scraper and compression sealing ring. Sec 

Fi gurc_7 .... -":ll7&ii. --~===iiiliiliiii;::-

Figure 7-7. Illustration of " H" Type or Single-Piece, 
Non-Ventilated Beveled-Scraper Style Oil Control Wiper 
Ring. 

Either on<:> or t\\ o of these oil rings may be 
used on :i piston. The> "l\l" type ring is a four 
pi<:>cc, VC'ntilated, chrome plated, steel rail style 
l'in:.;,. This style ring utilizes an expander which 
C'xc1 ts a uniform pressure all the way around 
two independent. thin, cylinder contacting rails, 
the' 1 ails being held apart by an open separator. 
Tlw st) le of rin~ provides maximum oil drain­
agt> '' ith till' most uniform and positive con­
formabilit) . See Figure 7-8. 

Fig ure 7-8. Illustration of " M" Type or Four-Piece, 
Ventilated, Chrome Plated Steel Roil Style Oil Contro l 
Wiper Ring. 

This style ring ma} be used alone when only 
one oil control '' ipc1 is required or it may be 
usccl in conjunction "itl1 an "H" type ring'' hen 
two oil rontl'ol wiper· rings arc rrquired. 

The followin~ paragraphs contain complete 
instructions. in step-by-step procedul'e, for the 
<lisassc>mbl). cleaning. inspection and rcplace­
m<.>nl of C) linclt•rs, piston rings and pistons; 
thercfol'c, hcforC' installing new replacement 
piston rings. we rccommC'nd that the entire pro­
ccrlul'c be \'C'ry carefully read. 

1. Disconnect any tub<' lines to the ail' head. 

2. 

RC'mO\'C the air hC'acl attaching sere'' s and 
washers and then 1 emove the en lire ail' 
!wad asst'mbly from the cylinder. Remon• 
the ai1 head gask" t. If the gasket sticks. 
a thin blade may '" used to pry the gasket 
loose from the ai• head of the cylinder. 

Remove t hC' C) Ii 
waslwrs and t hC' 
inner from O\ er 
Remove the <:yl. 

<ll'r at taching screws and 
arcfully re mo\ e the cyl­
• piston and piston rings. 
er-to-frame gaskets. 

3. Remove the piston from its connecting rocl 
and then remo\ e all of the old piston ring.; 
from the piston. 

4. Thoroughly clean the> air head by brushing 
or scraping lightly to remove any accumu­
lated carbon deposits. Make sure the gas­
ket surface is thoroughly cleaned of any 
gasket particles. 

5. Thoroughly clean the cylinder of any accum. 
ulated oil, using a non-flammable SdfCt) 
sol\ ent. Pay pal'ticula1 at tent ion to the 
cleaning of the cylinder bore. :\lake sure 
the cylinder-to-air head anrt the> cylindcr­
to-frame gasket surfaces are thoroughl) 
cleaned of any gasket particles. 

6. Thoroughly clean the piston of an) a<:cumu­
lated oi l, using a non-flammable safct) sol­
\ ent. Pay particular atten1 ion to 1 he dean­
ing of the piston ring groo,·es and the oil 
return holes in the oil control wiper ring 
grooves. 

7. Inspect the cylinder bore for an) signs of 
scoring and scuffing. If the c}linder bore 
shows any signs of being scored or \\ orn, 
as indicated by visible ridging at the end of 
the ring travel, it must be replaced; other­
wise, eff ectivc oi l control will not be estab­
lished even with the new piston rings. 

8. Inspect the piston for any signs of scoring 
01· for any indication of cracked or brokc>n 
lands wh ich would l'Cquire replacement of 
the piston. If the piston shows no signs of 
being scored or of ha\'ing any cracked or 
broken lands, check the genernl condition of 
the ring groovcs for any signs of excessive 
wear. Wearing of the ring grOO\l'S may 
cause "tapering" of the groo\ l'S, which 
\\OUld result in cxcessi\ e clC'arancc bc>tween 
the piston ring and their corresponding 
grooves. 

9. Assemble the new piston rings on the piston 
by first applying comp1·essor lubricating oil 
to the piston ring groO\ cs. To eliminate the 
possibility of breaking or distorting a piston 
ring, always use a piston ring expander and 
neYer pass one ring over another. If a pis­
ton ring expander is not available, spl'ead 
the piston rings only far enough to allO\\ 
them to be placed over th<' piston. The 
bot tom oil con1 rol \\ iper ring is always in­
stalled first and then the adjacent one. \\hen 
used, then each compression ring on up to · 
the top. 

" H" type rings To install the "H" type or 
single piece, non-ventilated, bevelcd-scrapl'r 
style ring, slip the ring into the ring groo,·c. 
making sure that the bevel is toward the head 
of th<> piston anrl the undercut groo\e is tO\\ ard 
the bottom of the piston. \\'hen two oil control 
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wiper rings arc required, the "H" type ring is 
always installed in the bottom ring groove. 

"M" type rings Install the "M" type or four 
piece, ventilated, chrome plated steel rail style 
ring by first placing the expander in the rmg 
groove with the free ends toward you. Push 
the ends of the expander to the inside of the 
ring grOO\'e, butting the ends togctlwr. Make 
sure the ends of the expander do not overlap. 
Caution: do not clip or cut the ends of the ex­
pander or the t<'nsion will be destroyed. 
Thread one of the two steel rails O\ rr the ex­
pander and into the bottom side of the ring 
groo\·e. This rail \\ill hold the expander in 
position. Agam check to be certain that the 
ends of the expander are not overlapping. 
Place the open separator over thC' exp'lndl'r and 
adjacent to the steel rail, with the free Pnds of 
the separator away from you. Thread th<' sec­
ond steel rail around the <'xpnnder and into the 
remaining clearance at the top of the ring 
groo\·e. Again be certain that the free ends of 
the expander are butted together ancl arc not 
overlappin~. 

"B" type rings - Install the "B" type or 
single piece, taper-faced style compression rings 
by placin~ each ring into its groo\e, starting 
with the bottom compression ring and working 
towards the top. Each tap<.>r-f \Ced st:o. ll' com­
pression ring is identified in some manner, usu­
ally with the word "top", the letter T. a dash, 
a dot or a paint mark to aid in making sure that 

the ring will be po. itioned properly in the ring 
groove. That is, c>ach compression ring must 
be installed so that the top of the ring is to­
wards the head or top of the piston. 

10. After all of the piston rings ha\·e been in­
stalled on the piston, it may then be re­
placed on its corresponding connecting rod. 

11 When a new replacement piston ring set 
~as been installed nnd the original c~ linder 
ts to be reused, the cvlinder wall must be 
"deglazcd" 01 slightl)· roughent>d to pro­
vide a proper "sc>ating-in" surfacl' for thl' 
piston 1-ings. Use n 1'\o 80 grit abrasi\·p 
cloth and go o\'er the cylinder wall using 
a rotating and n•ciprocating motion. The 
a brash e cloth should be \\'l'tted with some 
type of oleum spil'its or afety sol\ <>nt dur­
ing deglazing to rcrlucc the harshnt>ss if its 
su1face and to kC'ep feathered edges to a 
minimum. Do not ov<>r-do the d<>glaling; 
dulling the glnll' is usually sufficient and 
can he accomplished with a very light pres­
sure. After cleglnzing, the C'\ linder wall 
should be thoroughly cleaned by scrubbing 
the bore with n good stiff bristle (not wire) 
brush, usmg ordinary soap or detergent 
and hot \\ atc>r. Rinse thorough!~ with hot 
water and then dwck the cleanliness of the 
c~ lincler hore by \\ ipin~ with a soft white 
pnpcr cloth. If the> papt•r sho\\S more than 
slight discoloring, the cylinder bore has not 
been completely cleaned. 

UNLOADER INLET MUFFLER AIR HEAD 

FRAME COUNTER WE IGHT 

SAFETY 
/ VALVE 

CONNECTING ROD 

INTERCOOLER 
(IF USED ) 

Figure 7-9 . Sectional of a Typica l 20 H. P Compresso r (May be used a s a locat ion guide for a ll uni ts .) 
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NOTE 
If the piston rings, the piston and the cylinder 
meets all required cond1t1ons and proper 
'degloz1ng" and cleaning technique of the 
cylinder bore hos been followed, the use of 
on abrasive or lopping compound to seat the 
piston rings is not necessary and 1s not rec­
ommended. After the cylinder has been 
thoroughly cleaned, apply compressor lubri­
cating oil to the cylinder bore and replace 
it on the compressor frame, making sure 
a new gasket is used between the cylinder 
and frame. Extreme care must be used 
when replacing the cylinder over the piston 
rings to ovoid distorting or breaking the 
rings. The use of a piston ring compressor 
1s highly recommended. Replace the cylin­
der attaching screws, tightening each screw 
to a recommended torque value of 25 ft. lbs. 

12. Apply a liberal amount of compressor oil 
to the cylinder bore and then replace the 
air head on the cylinder, making sure a 
new gasket is used between the air head 
and the cyli nder. Replace the air head 
attaching screws, tightening each screw to 
its recommended torque value. 

13. After new replacement piston rings have 
been installed, the compressor should be 
operated for at least 10 hours at full load 
before checking for proper air delivery and 
oil consumption. 

PISTON PIN REMOVAL & REPLACEMENT 

To remove a piston and replace a piston pin, 
proceed as follows. 

1. Di connect any piping or assemblies that 
will prevent removing the air head or cyl­
inder. With this done, take out the air 
head cap screws and remove the air head. 
Now, take out the cylinder cap screws and 
pull the cylinder up over the piston. 

2. To avoid the possibility of bending the 
connecting rod when removing the piston 

A ,,// 
sot:--~ 

HAMMER 

Fig ure 7-10. Piston Pin Remova l & Replacement. 

pin from the piston, we strongly recom­
mend that the connecting rod be removed 
from the crankshaft. To remove the con­
necting rod. first take off the frame end 
cover and the centrifugal unloader assem­
bly, after which the rod may be pulled off 
its throw. See Figure 7-9. 

SHAFT END COVER 

-..ma-1 

Figure 7-11 . Crankshaft Assembly. 

FRAM E END 
COVER 

3. Remove the piston pin lock rings from 
their grooves and with a dowel of appro­
priate size and a soft hammer, drive out 
the piston pin. Important· To prevent pis­
ton distortion during this operation, play 
between the piston pin bosses and connect­
ing rod must be eliminated by inserting 
fork-type shims of the necessary thickness 
between the rod and boss. See Figure 7-10. 

4. Before installing the new pin, oil the walls 
of the pin. align the connecting rod be­
tween the bosses in the piston and drive in 
the new pin using an appropriate dowel 
and a soft hammer. 

5. When the piston pin is in place, put the 
lock rings back in theil grooves. 

6. Put the connecting rod back on the crank­
pin and replace the centrifugal unloader 
and frame end co\·e1·. 

7. Oil the cylinder bore and replace the cyl­
inder (use a piston ring compressor for 
this operation). Replace the air head and 
any other assemblies or piping that were 
removed. 

CRA NKSHAFT B EARIN G REPLACEMENT 

If bearing replacement is necessary, we rec­
ommend the installation of a new crankshaft 
complete (with bearings attached). Ingersoll­
Rand cannot accept responsibility for the suc­
cessful operation of the comprrssor unless a 



Page 32 TYPE-30 COMPRESSORS 

genuine I-R crankshaft complete is used as a 
replacement. Refer to the appropriate parts 
list for ordering instructions. 

CRANKSHAFT ASSEMBLY REPLACEMENT 
A new crankshaft assembly includes bearings, 

spacers. crankdisc, etc., ali of which arc in­
stalled as a unit. To remove the old crankshaft 
and install a new one, proceed as follows: 

1. First remove the beltwheel key and shaft 
end cover. Next, drain the frame oil. then 
remove the frame end cover and centrifu­
gal unloader assembly. 

2. Remove the cylinder to frame cap screws 
and pull the cylinders over the pistons. 
Remo\'e the centrifugal unloader and con­
necting rods from the end of the crank­
shaft, and take the snap ring from the 
outer bearing. It may be necessary to 
drive the crankshaft endwise before re­
moving snap ring. 

3. The crankshaft assembly is a moderate 
press fit in the frame and may be forced 
out by tapping the belt wheel end of the 
shaft with a lead hammer. 

4. Prepare the new crankshaft assembly for 
installation by removing the snap ring from 
the outer bearing by grasping it near the 
end and springing it from the groo,·e. 

5. The new crankshaft may be inserted into 
the frame from the frame end cover side. 
Since the assembly is a moderate press fit, 
it may be forced into position by tapping 
it with a lead hammer. (Be careful to 
strike the center of the shaft, since an off 
center blow may spring it.) 

6. The assembly must be driven in until the 
snap ring grOO\'e in the outer bearing 
clears the end of the frame by about 1 16" 
(1.59 mm). Replace the snap ring by put­
ting one end in the groove and springing 
the ring into place. 

7. Tap the crankshaft back until the snap 
ring is tight against the frame. 

8. Before replacing the shaft end CO\'er (in­
cludes oil seal), make certain that there 
are no burrs on the belt wheel end of the 
crankshaft and that the ed~es of the kcy­
way are smooth and slightly rounded to 
prevent damage to the oil seal. \\"hen 
satisfied that th<' crankshaft is smooth, 
replace the shaft end cover. As an added 
precaution against cutting the oil seal, an 
assembly tool can easil\· be made in the 
form of a truncated cone 'or .003" 1.076 mm) 
brass shim "tock. 

9. Re-assemble the rest of the compressor, 
using caution when replacing the c~ lincler 
O\'er the pistons. \\'e recommend th<' use 
of a piston ring compressor in this opera­
tion. 

10. Fill the frame with oil. 

OIL SEAL REPLACEMENT 

1. Remove the beltwheel, key and shaft end 
CO\'er. The oil seal may be rcmo\ cd from 
the cover b~ pr~ ing under the inside lip 
with a pinch bar, or driving it out with a 
metal rod. 

2. Insert the ne\\ seal with the sealing lip 
facing in the same direction as the one re­
mo\'ed and coat the outside diameter of the 
seal housing with pipe compound. Press 
the seal into the shaft end cover with a 
vise or in a press. Note: Protect the parts 
from damage from serrated vise jaws by 
padding the jaws. 

3. After the seal has been installed in the 
shaft end co,·er, it is returned to its origi­
nal location by sliding it over the end of 
the crankshaft as described in paragraph 
(8) of Crankshaft Assembly Replacement. 

L 

CON~G 

~ 
SHAFT 

Figure 7-12. Oil Seal Replacement. 
l-'911 

PRECAUTIONS FOR EXTENDED SHUTDOWN 

\Vhene\'Cl' the unit it t'l.kC'n out of ser\'icC' 
for long periods of time. certain precautions 
must be takC'n to pre,·ent general deterioration. 

1. All interior surfaces of the unit should b<' 
protected against rust by draining thP 
frame and refilling it '' ith a suitablC' rust 
inhibiting oil. Th<' unit should nO\\ be 
operated for fifteen minute' and the oil 
should he foggl'O into thC' comprC'ssor in­
take. thus coating all internal surfacc>s. 
Lea\'e the rust inhibiting oil in the ft ame· 
:'\ote: \\'hen putting the unit back into 
scl'\·ice, replace the rust inhibiting oil '' ith 
comprec;;sor lubricating oil. 

2. Arter this operation. all oppnin~s are to be 
taped shut to prP\'l'nt moisturC' from enter­
ing the unit. 

3. Drain the air recei\·er of all moisture and 
store the unit in a dQ c;;hc>lten•d local ion. 

•1 Follo'' the manufacturer's instructions for 
storing the electric motor or gasoline 
engine. 
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DISTRIBUTOR SERVICES . • • • 

the extra benefits of owning an Ingersoll-Rand product 
Back of every Ingersoll-Rand Air P ow e r p roduct, a world of experience is at 
y our service. 

O ur D istributor S ervice O rganizat ion offers a complete range of services t hat 
are av ai lab le to you for t he entire li fe of your eq uipment - to keep it w o r k ing 
for you longer , m ore effic iently and at lowest overall cost . 

Please take full advantage of these services/ 

SPECIAL ENGINEERING SERVICE 
We c:-an help you with your rom 
pressed air problt•ms by surv<'} ing 
your needs and recommt•nding th1• 
proper compressor and air piping 
system for maximum efficiency. 

COMPLETE STOCK OF EQUIPMENT 
Our stock of romplete machines 
which can usually take care of any 
need ls backed up by Ingersoll-Rand 
prompt factory shipment to assure 
you on-time delivery. 

INOERSOLL-RAND 

DISTRIBUTOR 

SPARE PARTS 
Wt• stock g1muln<> I R spare part:. 
for r.our l ·R equipm<'nt, avoiding 
possible costly dt•lays or the sub· 
stltullon of inferior parts. As a 
result, old machines art• kcpt in 
good-as-new condition 

COMPLETE REPAIR SERVICE 
Trained mecham~ will repair or 
ovcrhaul comprcssors by factory 
recommended methods, using only 
gcnulne parts. 

FAST EFFICIENT FIELD SERVICE 
We maintain a staff of traincd 
mcc:-hanks and servtre trucks to pi-o· 
\ 'tdc you \\'tth prcvcntivc maintc· 
nance or mct't an} cmcrgenc1es you 
may have. 

EXCHANGE SERVICE PLAN 
We maintain stocks of compressors 
that can bc substituted for your 
rompre::.sot \\hile repairs arc being 
made. This means no lost produc­
tion time Cor you. 

Ingersoll-Rand 
Type 30 Compressor D1111s1on 
Campbellsville Kentucky 42718 


