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Motcr Driven Air Compressors _ﬂ

Maotor driven aic compressors are used on eleetrie
motar ears and elecirie locomotives as a part of the air
brake equinment to supply compressed air for operaiion
of the brake and ¢ her alr operated devices.

Wes :::rc:.j HA:_:z,A.u,..‘.oE Lhave been on the murket :
advaneed engineering prac- .
i :a ¢o netion as well as puinstaking care
in manufacture. Tvery effort hias been made to produce
compressors that are relinble, durable, efiicient, quiet in

for muny yo

tice In d

. aperation, easy of aceess, and as free from operaiing )
R . : s possibie. Theso sharacteristics, together with ’
: e, Bl T 3. ow mininfennnee vost itle attention required, ::;E ;
’ % i coviain tyoes of W e compressors particalar
% P wrviee as welk,
- . v as the eompressors diseussed o this puamn- ’
G Inany pUalds o eommaon, in oorder to aveid
v, the 1) -1 have been seleeted as rap-
Moo T R d. ,.‘,\_2:..1;_,.; of :_.." sy waeldly diffcrent types and have )
= , v neen fully sections devoled fo the other
.,/I \ s 1uch Q. Jeseriptions of their sulient character-
2 and A_rm m?.p:: of the class of serviee for which
Fig. 2. Type D-3-F A Coniprlessor they are adapted, wiile only those details of design w.d
construciien in which .L,F< are different from the DH and
-EG tyaes are discussed, the other features being re-
5 ! ’ E



[ MOTOR DRIVEN ALR COMPRESSORS

forred to the DI or D-REG for explanation. Thus, the

:.o..,., Back’ feature is desceribed for the DI type of com-
pressor and thereafter is only :%Hi_c:cm.

cover, that the operation of all
weblenidy :.r.t.n&._ and for tiat

.,:,,.:_:‘._.m H,.\:, he DIT and I3-12G types and at the
phlet apnly to all the types unless the con-

rr the fuctory each COMPrEssor 1s wort in
and tested to deter

o o e .
ment of its parts. The compressor must show a high

aine its eifivieney and necurate adjust-

vier cifieleney belfore it allowe

1 to pass. The oper-

i< enreinlly noted with recard to connecting vod wls

ar and pinion, proper eirculation

Pusiment, meshing of

nooth and gulel rumuing, e

thetr perforin-
s, The motors aic
i
!

Toiors ave thoronghly fested to inat

ance mecting cerlain g
%ur.: for open cireuii, short cirewit, ground, proper spee
nd thiust.

Crated Doad, satisfnetory coremutation, i

ich control the epoer-
aticn of the nir compressors, are described in separsie

Blectric Coniprassor Governiors, wi

instraction poinplilets as folloy

T 5042 Tleetrie Compressor Governors J Types
":..m D-H-U.

. T 5042-1 Type S Eleetrie Compressor Governors
h Jovernor Synchronizing System.

i e A

Choice of Compressor

In choosing the proper size of notor-driven com-
sor, several points should be considered, as follow

isb. T ostreet reik work the weight of car deter-
minns the size of brake eylinder, which, with thie number
of stops made in a certain length of time, will determine
the quantity of air used. The compressor should be
chosen for the eonditions requiring the most frequent
stops.

W, The wse of air whistles or horns vequires addi-
tionnl compressor eapacity in proporiion to the size of
whistle {or hon V aud the frequeney with which v is used.
vl The
Uit Control

Cainpressor

siinehouse Flectro-Pucionatic Multi ple-
;,;.:_:._ requires o very small additional

ity depending on the size of equipment

anel frequeney of opuration.

Al Facunmadically operaled doors and other such de-
VICGS Teauire u E::::: wpacity depending on the size om
eauipment an aeney of operation and maintenanc

Sih, oA wctor car (or locomoiive) henling trailers, re-
(uires conshlerable extra compressor capacity in proprr-
tiG to the number of trailers handled, and the size of
brake eylinders used in their equipment as well as the
fregnency of stops,

i

There is woilting rained by tustalling o conpressor that
1§ ‘oo smell Jor w gavn service since Hhe exira gffort re
quired lo produce e necessary volunie of air will cause
overiicaling, loss i eficiency, and probably serivus damage,
restiling in excessive matnienance,

7
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8 MOTOR DRIVEN AR Oﬁ;:.mwnmmo_&m,
Type DI Compresser

,:C:_H:.ﬁ_le;. I~

Jloped especinlly
I

for

e I low-l

15 none (he

at feafures: Pro-
o L by

sysdone
trking apict and

3=
sty adjusted brush

;.:__.mﬁ.:n parts; direct Ythree

1L o ;oI

wergnt

This «

tipe, =i

Ly mator,

Lortzamal two eyiinder
ihat is, the alc is come
and is driven by

TR
s it

m—

pressoid on

As ean he soen
COLPIUssor welor ix qf 1
Tl ::..M the motor

pinion
y 45 shown iu Tig. 6, thereby giving wrenter
compLetness,

Ol The gos

i i, S e T, i

T

* £ig. 3. DI-16 Alr Compressor with $” Al Strainer
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DESCRIPTION QR DH TYPES

e maotor is provided with @ lurge door at the com-
mutator end, shown in I g4 mlving casy acacss to tho
cemnmitator Ty inspection, adjustinent of brushes and
cleaning. The armature shalt bas no bearing on the
commutator eqd, ::.,:.74 ?:: tating the removal of the

mtare ws deseribed L fer, and also Z::Si:E the

possibility of o) :..,Sr:ﬁ the commutator from that
suiree.

These comprowsors sve built iy four sizes, viz.: DH-10
DH-16, BI-20, ung DII-23, the numera) portion of cach

designation indicating the displacement in eubic feot
per minute,

e s,

Lype DH Compressor, Cemmutater Door Open

B S
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10 MOTOR DRIVEN AIR Oov.afmuvd,.mmoH.ww Ummﬂma.hm:ﬁnoz OF DH TYPES 3l :
The parts with which we are ehieflly concerned in this .
paniphlet wre &8 follows (Figs. D, and 8): p Compressor Portion . .
a + and Crank Cuse « Rad Cap ; . " ] ;
3 . \rwwin ~ , Jush : The eylinders, crank ease, motor housiag, and bearnng
4 ve | _~ Custie Nut | brackels st in one picee, thus climinating the neces-
AN e Valve RS U gtiv S UL ! . T i . )
m. Y " 8 st LD ! “en Din ot Serew sity for o bed plate, or adjustment to obtaln proper
3 conlors of gear aud pinion, and providing & construction
i . which is wigid nad of few parts.
H“_. . . - - " -
; The cover 3, Fig. 6, for both eylinders is in One PIELe,
and may be ensily comoved. It is tapped for the intake ,.
and discharge pipe conneetions and contains the air .
valves.
Phe wiv valves, & and 6, (four in purbery—one inlet [
ter Pin D and one o valve for each eylinder) are loeated _
. . ] rshtator oot P T T T s . p e
il e s . 145 Door Lateh . dose 1o the elinder to o duee fp.:F. ¢l ArAneC, .A.:. :
B! Tod B Al ! : vitbves are aceirately machined hydraniic forgngs, civing ,
Tons an valves iurned from eol 1roiled comnerinal
5 ; ﬁ stoek. These valves pequire little or o sttention, Pluecd
i .

vertienlly, they close by cravity so that there are no

U

i {0 breals, corrode or loze thoir temper. They are

¢ by simply removing the caps. The valve
ap eaps 7, arc of such adesignasto reduee clearanas
and provent suggish action of the valve

P

The pistons 8 and connecting rods 11 have been made
c::.i_:_,r“r.:.ﬁ5..5_p e..:.éom.:ic_..:_

g miniranm and

cven weae on vhe exlinders, wrist pins, wrist pin henrings

g : . ! ‘ . anid g < themsclves, The pistons &rc of the truuk
' s e I p ; 7 A . ) = i
e T T e e’ . type aod are curefully turned to fit tae DOTC of the eylin-
Gig. 5. Type DL Co mpressor with Cylinder Cover in Section ders. Hoch piston is provided with three snap rings of
£. 2. LY

standard form, a special quality of cast iron being used
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i2 MOTCR DHIVEN AIR COMPRESSORS DESCRIFTION OF DH TYPES N
30 8 ve nonianm and uuiform wenr, The Lwo shinf ends of the connecting rods are provided with split
R - 114 oyl (00 .
oute e eompression rings, and the inne Mg e bearings of special bewring metal, allowanee befng made
Eoan :"_ tealgniad 1o prevent pussage of excess 6l i GPTE,_.: the connecling rods and 72:: £eaps 44, to take
3 T . . . :
into the ai CRanaer, up wewr guiekly and rondi Ly by H.E::E:n.. shims and aguin
The wrist pins 12, are of hapd e steel, earefully tightoning the nut 48 on eye bolt 47, which is hinged to )

ground. They wre pressed into (e Pistous and held in : the E.%.:c:i:k rod.
lice EOTOAW, A . . . ; .
. ; k shaft 10, All Learings are of our special bearing metal mixture

tne erank sh R ;

Gt and may r: asily renewed,

the lutter being spoeci; P:,\ ,

3 of the conneeting rods . The crank shaft is desie gred to make a eenter or thrusg
e provided with el speckad hearing metal ::L::o._,_ bearing Wineeossary,
46, il be readiy renlaceed ywl Thies : )

wowhiel can ho replaced when worn, The erank - : .
16, which can Phe power Is tranustmitted from motor shaft to erank ,
= @, W e s shalt Ly o Lo ghone t:::: LEoand gear 13,0 Thise ,.
o I sy gears have a large number of Gae tecth which mukes for K
T 104 1w . - - . -
Quict running for o long time. The gear 18 foreed on to ;

the tuper shalt over o Kev 33, aud secured Ly a caatie
. rut and cotter. This wrangement, cowbined with o
steep Laper on the crank shuft mukes remaval of the [

casy,

L
Ar Dstrune A ‘

7. View of the Crank Case Vent with Cover Removed
Ph T T L e 1 L ARRT SDUR O

ew Type D Compressor
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14 MOTOR DRIVEN AIR COMIRESSORS HESEBIETION ‘Oon D "TEPES 12 P
. : the eylinder A, On the return stroke, the inlet valve closes :
Cperation of Compressor : L : .
and the compressed air lifts the discharge valve § and
. i wes through ports K aned 18 into chamber T, g 3,

awing to Pl 6 and the lower view in T 8, the
fefi-hamd pistoy being assumed o be on jts buckwiunl
A vaeuta is ereated in that eylinder (A).
This draws air throuesh the intuke strainer and inlet pipa
iito chamber T where iy lifts inlet valve 4 and passes Into

and thence through he diseharge pine into the IeSCervolr,
The same operation takes place in the right-hand cylinder
}exeept that it is compressing (sce upper view, Iig. §),
while the lefi-hand eylinder is drawing sir in, and viee ]

stroke, w py

he method of preventing oil from prss-
52 pipe. Two “bDlow hack” passages

Vig. 8 shows

g uto the

e provided in the walls of eaeh eylinder at the pres-
gare end. Cireumiforontial beveled grooves b are cuf in :
the piston inaned utely back of the seeond compression :
sing and the off vine. When the piston is at the end of .

s wlroke, comnpressed air trapped in the elearance space r
By-f asses the twe eon pression rings, reaching the groove :

back of (he seennd ring and then “blows buek” into the
o

Cran’t case any o oill that may have erept along y
the » ton. The Wiping action of the oi] ring also assists __M
in preventing ¢ e of oil. .

e

I as thiere might at times he a sl Lt vacunm
O pressure a ihe erank case, due to ring leaks re and
the moveriest of the pistons, a vent or “bresthing”?
opeuing is made to the atmosphere. This consists of a
easé Moone corner of the erank case, ope ling
Into ihe erank eise at (he top and to the atmosphere at
the Lultom, seq e 7. DaiMe plates are cust in the
bassage for the purpose of preventing the entrance of dirt
with air fowing into the crank ease. The baffes are so
arranged that any air entering the vent must come jn
contact with the bafiles, which tends to separate the dirt

_ ( from the air, A plate 60 (Fig. ) held in place by six cap .

A i i
49 48 50

43 a7 a4’ ay Fioa Flug

Fig. 8. Sectional Views Type DIl Compressor
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DESCRIPTION OF LH TYPES 17

serows provides aceess to the Iaffles for cleanimg pur-
NGSES,

The DU-LO size compressor is supplicd either with
botile type valves (as above deseribed nnd illustrated by
Fige. 5 and 8) or with dise type valves, Figo 8 Tach dise
¢ assernbly which may be rewdily

vithve unil is oocomy
removed Tor fnspection or repdacerent by the removal
et GO or diseharge T,
iinless steel, necurately

6F valve ean 6 und the plig o

Licr of

The valve 4 is 1 ninw

eround on hoth sides. Withea smadb Lift and spring weight-
o, {he dise type of valve is enpable of long, quiel service.
The DEH-10 Compressor does not have the blow-back

mferential grooves.

helos, but does have the e
The DIT16 and il-20 air compressors can also be
gupplicd with dise velve exlinder covers.

Motor Portion

The moelor is of the enclesed, four pole, direet current
wowotttnsl frpe, with twe field eoils
The field v

soft steel pum

fee, 102, (Fig 8 is mude up of Inminated
s, insuring uniformity of section andl
The yaks fits hetween milled surfaces
Leing supported firmly in place by
s wlieh hold the two parts

minimurn welr

of the motor i

)

O L,

The pole pieces 1649 wre oneh held in place by two cap
gerews 112, and may, therefore, be very easily removed.
The field coils are impervicus te ol and water to a high
dograe, The consequent poles are a part of the field yoke.
To prevent injury due to vibration, the coils are held
in place by a flat sicel spring 1135, which presses
them againsi the pole tip guards.

e




18 MOTOR DRIVEN AIR COMPRESSORS

armature 10
f =0l sheat 8

ﬁ,‘_:ﬁo;m proportinns and
teel punelings keyed to aspider,

o form-wounnd and of uniform size. The com-
mittator 15, 0. fiberal dimenstons, using 2"=tuips
of the best arade of miea, w: mica insulaflion betwern

etur 1 iwdereut. In order to prevent

et that the leads,
ks # aken in supporiing them from eoll to com-
oy heavily i steel elips fastened se-
cnst e armature core, while the ceolls are

andd on the ends to prevent any mmove-

Wodamnge

nstlaied

—_. Core
T t::_o system ig designed with exira pre

o

AN

srevent enirance of oil inte the motor, as de-

Tl d

in aposi

?.Lﬁh:..“ w,”
tlun .;:_,r tly t..:;"
tion which is the mosi e

Iy locatied
of the mechanicad neutral posi-
clent lovation on secount of the
that the wrnature o one direction;
wiad for eusy radial adjustinent by
means of 4 sel serew .,i:cr sceures the brush holder stud

sotulos 1o

fuct

1

they are, however,a

. o 5.3
AN . ,.’
2 H
: 4
oo = H "
y o s v .
: H, t a
: : ¥ : _ - \ 1
- S §: A
. . N E ) =
; 0 . ;
. : | i A
, . ] §
] F— i b
kBT
b3 - ~ -t
w 5 -

Fig. 1¢. Photographic Views of the Brush Holders

.

3 \m, -
s e_\\.
92

ey,

DESCRIFTION OF DH

TYPES 19

in the clamp. The holders are fastened to the motor case
with one eap serew und one dowel pin, giving aceuracy
of location but The brushes are held in
conlnet with the commufator by a combination of
coiled spring and o flat spring fastened at the uncoiledd
end of the fortner, thus providing a spring of double
amplitude, The {lul uncoiled spring exerts only a light
pressure upon the brush and, therefore, takes eare of the
small vibrations. This tends to ¢ ::::io chaitering and
m:,.?.se,nm commutation.

sy removil.

e brushes are localed on the lower quadrang of the
EE:::S or. This position is most accessible from the
sit, and in itself tends to keep the brushes and commuta-
tor clean.

Lubrication

The inbrication of the compressor is entirely auto-
ie and is eTected by the splash system, as shown in

¢ through ibe oil fit-
until the level maintined E ::, fitiing 1s renched.

._.::f rolates, the conneeting rods dip into oil,
sinlerigr su

Oil ig poured infeo the erank
ting 21
the

riaces, Jubricating the

sl and o.:::r,n::m rod hearings.
The vl s, .ﬂ,m:_...; .::c the troush on the rear wall of the
crank use, ows throngh a passage into the gear case
chamber where it ? carried up by the gears and into the

armature shaft bearings.

This arranez 2ent allows the oil te lubricate the teeth
of the gear witasut having the gear run in oil, incidently
reducing the amount of heat gencrated by churning the
oil in the gear ecase.

. s T o S TR o e mm m e

¢ i T T ERATS

~y
-

b il T A
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DESCRIPTION GF DH TYPES 21
20 MOTOR DRIVEN AIR COMPRESSORS
. Inspection For
The main motor bearing provided winh coped Nits- Al B Repuirs
sosteadine toihe hottom of the . voeise thronsh whieh H .
the exeess oll returas. The ends of these e The construetion of the compressor s sieh that all -
seied by ol aminst vitpor getting info the motor, parls are easily weecessible for inspection or repairs, The
As there is only one plaes to oi] the cop ressor, lack gear, erank shaft, erank shaft Le rings and conne ecting
of lubrication is not 1i] cely to oceur. The ::,:Z has a rods are exposed for examination by taking off the E.M.::,.
oprning through it so thiat iy is not Lol ¥ to beeome Potasy top cover 29, The ecommutator ;ooﬁ Fig. 4,
dve fulse ol level The pliug covers the end LoV ¥ the whole end of the niotor, so r:ﬁ
of the fitting so that dirb cunnot enter the fitting when when the ;:_: is open, the eommutator, brushes and
removing moH v for filline. interior Iy exposed to view and e asy of aceess,
‘ To remy ¢ ihe ature, open the commutator door
and remoy > the hensh holders, Tuke off the hand hole
cover 26, ax shown in Fig, 11 Then withd o the cotter
122 snd place s wrenel on the castle nut 121 to keep it
from turning. With « fwreneh on the flats on the outer end |
T ey R g ; of the Hare shalt, turn the shalt to (he Jof unt it is _
; o unserewed feon the easle nut, after which the armature
. cant bo ensily wi wwn from the motor, .
' The procedure stmply reversed to replace the arma- .
; ._ e AMuke the eleatiien] connections as hefore and pe-
. : T . luee the hroshes ns they were, in order {hat, the boaring A
: betwesn the hriahos aud conumuiaine Le not de~i roved.
M . 3 I the Lrushes are b tevehy g :%< should be sronnd to

& benring by usine s, np ol s
tor wnder the e
full e
Ve .AU H
brush c_::.:._m

dpaper on the commauta
with 25 sand toward ithe brush
1 13 oblained. This will prevent the
which would result from an improper
thas preserve the conmantaior slsze,
With e hand Liols o10 open, turn the anmature by hand
Fig. 11, iland ilole Cover Removed, Showing Pinion a few tinies o malke s sure that the gears run freely, then
_ replacs hand hole cover msa start corapressor.
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DESCRIPTION OF DH TYPES 23

Suspension

The suspension used with the compressor is direet and
e Mthree-point” type which not only contributes to
light weight but fueilitates mounting and dismounting
of the compressor and provides accessibility.

ol

This tvpe of suspension consists of three light-weight
goers, g

Lias

1, fastened by two bolts each to lugs

steel b
| sor, the weisht of the

st wpon the COMBIessor
buing actuadly supported by the ends of the hangers which
are bent sharply wndernesth these lngs. The uppeor
of two of these hangers are bolied by one Lolt
hrackets bolied to the car body.
the thind Lo

ends
cuch to
No bolt is nceded for
danee the other two hangers serve Lo
Lokd it in place. This method of suspension requires the

removal of only two bolts to disengage the compressor
from the car hody.

o

To install ihe suspension, fasten the hangers to the
sides of the compressor and Le sure 1o sot the S SCTEWS
up solidly; ihen fusten the Lrackets seenrely to the car
at the proper distanee apurt, utilizing, if prac-
Licable, an existing timber for one of them and put

framing,

Ervver q
LUngIn

.a suitable picee for the other. Use 247 bolts for ecach
Lracket. Do wot wse lug screws.  If desirzble, the ends
of the bracket may be straightencd up and bolted to the

e

ine compressor, with the hangers aitachad,
is then raised and the bent part of the hangers slipped
icto place. Then the two bolts are set up solidly.

side of the sill.
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Type D-EG Compressor

this compressor 13 of the duplex nir eylin-
wound motor,

In design, :
der type, driven by a tetully enclosed series
and coinpressor belng mounted on o common
and connected by herringbone geanng,

Loth motor
bed plate

i R !
e L T 2 st

fip. 12, Sectional View Type D-EG Compresscs

DESCRIPTION OF DE-G TYPES 23 .

Comipressor Portion

The functions of the compressor portion, as shown in :
.12, 13 and 11, are identieal with those of the IDH,
the air being drawn past the indet valves into the eylin-
ders, and dischurged through the discharge
catves o the reservoir. The mechanical construetion
1s sorewhat different, however, for in addition to the bed
plate 82, the motor is Tocated diveetly back of the com-
pressor, instend of at the side, with an atr space between
for scoring ventilation. The gear 28 and pinion 98 are
enck =.d 1 o gear ease O whieh Iy attached to the com-
pressor and motor. It proteets the gesring from injury
and carries the necessary lubrication. This gear ecase is
knowrn as G type and is provided with a cover 11

compressed,

{

i}
e

43 Al QIRCHARCE

—

fan
g gy

SRR MLUG PIRE LG /».EJ s
Fig. 13. Type D-EG Compressor with Cylinder
Cover in Section
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26 MOTOR DRIVEN AIR COMPRUSSOLS

The crank shaft 24 has two ond

which is bolied 1o it

Lesrings in L bushings, 99 and 100, and a middle
bearing of Labbitt.

Fig. 14, Sectional Views Type D-EG Compressor

=

DESCRIPTION OF DHE-G TYPES 27

In other respects the eompressor is practically the
same as the DIT 1y pe, the pistons A8, connceting rods 29,
packing rings 39, oil ring 128, valves 40 and 42 and wrist
pies 56 boing of the samne design. It also has the “blow
baek” feature and erank case vent to the atmosphere,
The erank case vent, however, is through the pipe 7 on
the outside of the compressor. Tt should be noted that

the center line of te eylinders is slightly above that of
the erank shafi in order to roduee the vertical component
of the thrust and consequent wear during the eoimpression

siroke. For that reason, fhe crank shaft should always

rofele n @ clockise divection when viewed Jrowe the gear end.

This instruction 2lso holds good for all the other types
covered

of compressors in this Instruction Pamphlet,

Motor

The motor is of the enclosed, sories wound, four pole
bype, with two ficld eoils. Tt has an annealed cast steel
F [2 1

frame 5 | ving s prolongstion on the com-

mutador end, which i provided with an opening or

doorway to permit of vidy wceess 1o the brushes and

commntator. This opening has o door 12, hinged o the

ir

the ends of the frame are centered housings, 47 and D7

wowhich s tight fitding, excluding raiu and dust, I[n
which carry the armature bearing. Cast iron bearing
shelis 22 and 297, of ample proportions, with babbitt
insets are centered in the housings and sccured by means
of set screws 207 and 277,
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28 MOTOR DRIVEN AIR COMPRESSORS DESCRIPTION OF DE-G TYPES 29 o
Lubrication
‘ The luliication of the compressor requires no aiten- -
, tion other than (o replenish the oil supply when needed, e
except the bearig on the conumntator end of the motor.
. The oil well musi e filled and proper level maintained
by haned thirough _:_r. 17, T, 12, The erank shuft bear-
o connceting vods and pistons are lubrieated Ly the
_?J: system, the ol being poured into the erank case
through the Giiing 22, Tig. 12, As the crank shalt
Fig. 15. Type D-EG Compressor Brush Holder rotates, oil is splushed into the nu,:?r..".m and into the :
Two of the Tour fickd poles are & part of the frane, the crank ghalt ﬁ_z % Some of the oil splashed into the :
Heer Lot T c,m i ons of sofl sheet stecl rear erank shafl hewring sceps through the bearing and
SRR LI e . e e enters the gear case where it serves to lubricate the gear
died sire Bt 8 frane, Lhas also seenring in phice i
UL e Tt b hold Vie 15, 1sounted < Dart of this oil s carried up by the zear to the
;:L".F_U_Form,;“,””,“; :.“ _:.“u .:__H,J 32", :, y_.,: r”r wm E:mowmu.:m m,_:.:ﬁ.: into the rear bearing otl well of the mno-
.. sy A iap Lolt 377 threaded mto o steel plug T;,. .::m il exnnut, Lowaever, tlood the motor, for there :
: o e G puosion, sl st e . w_ adirect _ﬁ.c_: Tion ::.:_:,n: acored passage ¢ U.‘._H_:.,r.m: : -
UL Y T T :ﬁ ol well ::M the crank vase, whereby any overfiow
i .“.‘v......:u,,h.:.:7.,;_”,.,_ il fube refurns to the | : mofor _.Q:: gs cach have an g

: oib well filled ih y I

2, and are supplied

oprovided at this

8l Tt revd e with eonstant lubrieation _E e s 2. the oil rings.
¥ 1 £ .

the conmutator by a o::c; spring Inspection For ’
. jon, thus givi uniforia pressure dir- Ljustment and Repairs

oserews D are b

F
cof the u:.:,.:. G rienn

the armutare, first take out the four cup

<erpws clends dirmlv o the brush holder serews whieh secure the housing at the commuiator end =
, Theamn E:H.._,J_?:.v wm CE;.Z dwith adetlector 105 whis . of the motor, wod, afier disconnecting the brosh holder .
proventis exeess oil frem the reur motor bearing oS:: S and remnovisg the bhrushes, withdrw the housing.
tn contaer with the armature, Then take cul the three serews ﬁ..:r.: seeure the cap 16,
The other electrieal details ave similar to tho the Fig 12, on gesr ease; Block the erank shaft witl 4 wooden
Dif neotor, the funcerions belng the swme, and the only block, rewove the lock nut 507 from the end of armature
‘ Jifferences being those due to variation in mechanieal shaft, using the speciud box wreneh provided for this pur-
construeiion. : pose, Then unscrew Syo next nut 497, which at same time
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10 MOTOR DRLVEN AR COMPRESSORS DESCRIPTION OF DE-G TYPES 31
pulls off 1he pinion. As the pinlon cannot move out- dittona! nut provided for that purpose. Put back the
wardiv on deconnt of the gear teeth, 1t Js nocessiry thut housing with the commutator end bearing, having, in the
tie armatire =hoekd he free Lo move in :_c onposite diree- . case of the older machines, removed the plate at ihe end
tion Lefore stlempting to unserew nub. The srature to widmit of hiting the o rings, and Lol in place. Make
can 5o move when the housing is ranoved as ahove in- . tho cleetrieal connections as hefore and replace the
dicated, The srmatore niay now be withdrawn fromn the . brushes exactly as they were, in order that the bearing be-
molor, care Lelng fuaken 1o prevent it from dropping on tween brushies amd commutator may pot he destroyed
the pole pleces and thereby ﬁ._w::wmm:m the armuature cols. While the pinion hole In gear case cover 18 sl onen, turn
To put in wn arnature, stide v cavelully futo the field th: wrmeture by hand to make that the gears run

until the threaded end proj _..rn from the Em:.:m_ having frei:ly, thes replace pinion cover and start the compressor, h

the key uppermost.. Now put in the pinion, with Wc::_:.“ Suspension Cradle .

. ab ton, and with 2 small lever pry the pinioninio line with Thiz deviee consists of two parts, the cradle, Pig. 16, m
In mot sarly construction i s necessary which is Lolted to the hase of the compressor {and there-

ring by means of @ osesiber or by beeomes an integral part of it) and the brackets by A

3 pasead through the pinion, awd posi which thie erndle g secured to the ear. The two brackets '

the armature o plaee. Before sliding the shaft through kave two pockets, each contuining a rubber cushion, :
the ?5:: it is necessary o place the speciyd pinfon nug ‘ fitted 1o an tron casing, with a suitable :._E._ and these
in its position against the pinion with its n::h:. within , paris are provided with a slot through which the cnds of
the flange on the ::r:. by which it s diown off when the the aprigiis may pass. These ends m_me __,ﬁd slots for
. nut i3 ungerowaed.  As the shalt is t:Jr:_ through the . notehied koys which faticr, when in place, suppori the

. pinion, the nut wust be tured eraclle with s compressor and eannoy work out. By rais- .

firmly to its bearing, then it raust be locked with the ad- inir the compressor one-hadf inch and slipping out four

keys, the compressor may readily be lowered from the ear,

,sm 13?55%3 UJ t

1%
o = 3
} < E
' = F
v Voo = =
; 1w o s A B
I’flr!ln...rirflr - -1
R -2

L R
S i
sesarsT I

.. . S Gl e beail &
‘ Fig. 16, Type D-3-BC Coumpressor in Suspension Cradie - z DodFG _




et o 02 A b L L Rt e ok e, Sl S

T L T SR

G e e

T'ype B-F Compres:ors

‘These compressors are light weight, compact, rigid ma-

es developed from the 1-12G type. Lhe erank case, :

eylinders, moior end bells, and half the rear ease are all

stoin one tlis eliminating the Led plate and
d. 3

securing perfcct wlignment. !

chin

nieee,

Compressor Portion Type D-2-F

DESCRIPTION OF D-F TYPES 43

In other respoets the ecompressor is practieally identi-
cal 5,:..: the D-LG type, and the deseription of the latter
will anply,

D-2-F Compressor Motor

The motor is of the enclosed, series wour nd, ?_:.t:?
type, with two field cotls and a laminated field v voke, The
ficld yoke fits belween the milled surfaces of ::., mator

Lousing and 3¢ held firmly in place by long cap lolts.
The ﬁ.::::., SOT porion ks .;. the two eylinder type, The m ;3 i5 provided with a commutator deor whic b,
: . 1y el rroe oy dye T et
situilar {o the D-BG exeept that a two bearing erank shast when open, gives access to the brishes. This door is

.f::w ::\. pIsions » the pisten rods are made

r:.,mﬁ g sure minimum and even wenr on the eyl-

15 nused .

g, and which, when dosad, makes the motor o
mders, w “._ pins and pistons. dust preof. %ro armature itzelf is of generons pro

y half of the g
sl when removed exposes the entire gea

ﬁ:\. fENT COSC COVer 18 In reality L oease,

::: ?.:8:.

v.;_:so_._u.; by a new type of hinge, which facilitates Ot

tions Lo preveatl overheating, The construction

cordanee with the best railway pr: tice, and is s
1

There 1z alzo a removable cover over the pinjon, that of the DH. The brush holders are nermancutly 2
so thet the armature may be removed without taking off * mounted on the motor frame and are well insulated from

the gear cuse cover

it. The brashes are given o pusition of stight backward

load, which s hest suited for zood eommutation,

Lubrication

of the 11277, tha

i

Tuhrication sysicn is like that

pistons and erank shuft hewrings belng Qu! by 6il

: splashiod from the erunk ense while the motor Les are

. arovided with separnte ofl wells and ringe. s with the

iy D-100 some of 1he il seeps over futo ::. goar easc and is

e e B carried by the genrs to the rear motor bog rings. A pas-

/ stige between its oil well and the erank ease prevents the

Y T moior being flooded from that souree, however, The o_w

Fig. 17. Photographic View of the D-2-F Air Compressor level in 25 rear bearing is maintained from the gear case

witlhl Suspension

32

after once being filled, the excess returning dirvect o
owp:r case,
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DESCRIPTION OF D-F TYPES 33

Type D-3-F Air Compressor

Tiis compressor, which is intended for use on lurge
metor cars and small eleetrie locomotives, has a displaee-
mwent of 33 cu L. against 160 pounds air pressure and is
apable of conlinuous operation without excecding safe
temperiture lmits,

The compressor portion is similar in design to that of
the D-2-I type except the eylinders are provided with
hushings wi ean be renewed when worn, aud the

! v »
piscong are fvted with four rings, three of which are
s - Tt B > . Ns
eompression rings 30 while the fourth (inner ring) s

o

an oil ring. The method of lubrieation is also somewhit
different. ot wheo!l, mounted on the erank shaft
between the connecting rods, pieks up ol from the crank
age and with the aid of deflectors on the crank ecase
cover and ribs oo the crank ense wall, distributes the oil
to the erank s}

3N

it and conneeting rod beart

The nitaior prrtion 1s provided with o ventiluting sys-
terr which enables 1t to drive the cumpressor contin-
uously as |
armature draws

fore stated. A fan on the reawr end of the
r through sereened openings in the front
¢ the commutator
bLashing amd armatare core, and s bluwn out through a

end of ior, through dueis

1

{1 bousing and noszle, This nozzle is so designed that

thi air from the fan induces o Low of air across the surfaee
of the armadure and between the field colls.

ivering tlu i 1935 some modifiestions were mide

which affect cevtain maintenanee operutions.

The o mamiee nstead of being assembled direet on
the armarture shaft s now assembled on o steel sleeve
which is pressed on the shuft and secured by a key (77)
and a nut {48) at the armature end.

A A

e
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DESCRIPTION OF D-F TYPES 37

The gear s provided with two kevways 30 degrees

; apart to perinit shifling the gear position on the crunk-

shalt. Gonerally, there are two loeations an the periphery .

of the gear :i

{erinkshafl positions of maximum
torgue and torque reversal) where the groatest wear of
the teetl ceeurs

By changing the gear position 90 de- ;
grees, the noints of the highest stress are transferred to

OMpTESSOr

teeth wiiere Hictle wear has occured, and the life of the

5

ear s ihereby prolonged.
: ¥ 4

The snecial pinion and nut have been replaced by

. plain pinien and a plain nat, aud the pinion cover en-
larged 1o permit the use of & conventonal gear puller

Wri

- in the piston bosses by wpring retaining rings whicl snap

pins are of the “floating” type und are retained

into grooved recesses located near the outside cdge of ;
each piston hoss,

Motor Portion of the D-3-F Air (

-
. Suspension
=
& The eompreassor has feet for use when it rests
) = loor of the car or locomotive, and when susper ]
) nenth the car it i supported by three stecl
shown in e 17, These hangers are fustened wo Lraelkotls
which in turn are attached to ﬁ:o car, and are held in
place by notehed keys us with the D-ING type. This
: ‘ method of suspension makes 14 casy to remoeve the com-
: pressor from the car, it being necessary only to ralse the
i compressor slightly and drive out the keys.
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DESCRIPTION OF D-F TYPES 39

AD-3-F Air Compressor

This compressor is quite similar to ithe D-3-I" just -~
deseribed except that it is provided with an A.C. motor

which is designed for operation on 25 cycele, single phase
alternaiing current at 100 volts.

The rated motor speed of 1000 R.P.M. provides {or
displacement of 25 cubie oot per minute, and continuous
operation at 100 pouads air pressure will not eause
dangerous overheating,

T.e. rotor rung on bl bearings which contrilmte to
% cool running rotor shaft while a rotor ventilating
systera comprising a fan, air ducts and screened openings,
insures sgainsg overheating of the rotor and stator
windings.

" ; An aleniite [iting s used to lubriente the front motor
bearing while the rear motor bearing is Inbricaied by the 3

s sirenlati wwense. The erank case is filled

with ail (thron ¢ oil fitting 13) which, when fi) ed wo

the proper level, provides for the lubrication of the cum- ¥

pressor portion as deseribed for the D-3-p COIMPressor,

and also the rear motor bearing as ahove stuted.

tor ol oil in the o

!

The rotor is readily accessible upon removal of the
cover, the fan and the bearing Lousing, and if the pinion
1s loosened the rotor can then be easily withdrawn from
the motor.

A

Fig. 26. Outline and Sectional Views of the XD-3-T Air
Cemipressor

38
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D-4-P Air Compressor

The =-1-1" Compressor supersedes the D-1-10 and
was developed in order to provide thut size of compressor
with a motor of such design as will have a greater margin
against overheating and will give good commutation

\l)

e

e

-
Fig. 21, Photographic View of the D-4-P Alr Compressor

under o wider range ol operati conditions,  The

13
(=3

cornpresser portion and the motor are of separate eou-
struction, being mounted on a conumon bed plaie and
supported by the cradle forne of saspension, as deseribed
for the D000 type.

Jgessor portion, Pl 22) s Ldentical with the
U that the I type of gear case s used, and
a lurger bod plate is required on account of the increased
size of the mator

Laal! -

Thie wolor, Tig. 23, is larger than that of the DK
and can be suppled for operativn at varicus voitages as
specified in the table.

41
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74 MOTOR DRIVEN AIR COMPRESSORS

No. 54 Intake Strainer

Suitable for compressors of disphcements up o 150
CUFALL, this is o very large double eylinditeal strainer
(overall dimensions apbroximately 107x447) with an
inner strainer of perforated sheel steel, mlvanized, and
an outer strainer of course galvanized wire mesh, the
nn

intervening space being well packed with curled hair.
A mivenized dron shell eneireles the strainer proper,
preventing dirt, ol and waler from striking directly

against the strainer and thereby reducing the possibility

of troubla from clogring. The strainer may be quickly
and eonveniently tuken apart, without disturbing any

inoving the nuts from the lour

pipe connections, by 1

studs.

Fin. 46, Disassen bled View of the No. 34 Alr Sirainer

INTAKE STRAINERS 5

Types “G” and “L" Intake Filters

These air filters ave of the “cartridge type” which
permits removal of the filter unit without the nece ity
of dismouniing or disconnecting from the air compressor.

bl o I

The Type (1 Air Tilter, as illustrated by Fig. 12, is
designed for use with compressors of displacements up
to 150 C.1ALL The Type Lis a smaller filter of simitur
desien intended for use with compressors of displace-
mwents up to 30 C.TUAL

T The cover i centrully

threaded for the pipe connee-

tion to the air compressor,

and is also provided with two

S mouniing lugs for seceuring Lo

o supporiing  bracket. The

lugs are tapped for studs, 347

for the Type G filter and 19"

for the FPype 1.

e Iy

The casing 18 of pressed

i owsieed, and s attuched to the

; . cover by means of atie boly,

washer amd nut, The casing

houses thie filter unit, and sels
as o dirt ¢hiamber., In the
hottom are several small holes

SN

EE to permit drainage of nicis-
Mg 41 Secilonut View of - ir6 from this chamber.

the No, 54 alr Strainer
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T6 MOTOR DRIVEN ATR COMPRESSORS

o dismantle the ate filwer for eleaning or replaeing Hﬁmﬂwmwﬁ.ﬂwos

the fiter unit, it ds necossary 10 TORUYVE the eotter aml
: aid Tremn the eral of the tic boli to re

ase the casing,

i and then o seeond nul frang the tie bolt to release she T,_ he selection of a position for a oLor eompresior
E i::; FelalneT s ihly and the Olier ,_::, ) nacdc ; 18 r:vo:ﬁ; that the cc.\_:o: be such 28 to
Jhould be cleaned by wushitg thor- , A.,._._::‘ a :cr cirenlation of air around the compresso )
; Lovidri wivent wind then ¢rlinders. Ao, the oil fitting in the compressor S.psr ”
) com Hhe inside. . cuse should be easily oo .cessible from the stroce.
, et i i formned in the nader side of the | : The discharge opening should be connected by not ;
g wound the ing. As the air (han 25 fect of pipe 10 the main res 2‘::.. The

opentitig, 1L passes U pwand and imward to the

~

sction of this pipe 1s to afford ample cooling s ¢ for

M o et where it strifees o baille and 8 direeted the compressed air. It f:c:E be one Or two sies 4_..E_:.
fore prsing o sue filier unit inio iLan that for which ihe compressor outlet is taoped and
the s e CW:.:.F:F. Some ol the heavier C.cS;,,.:L of aLould be Eﬁnr; ander the car in o manner o nsure
. :.:,_u are carried downwand .,.:i deposited at the Lottum 3: ccor:: of the wir and consequent precipits sl
of thie casing Cavity. m.cisture. 1t should be low cnouch for o good cireulation
,.:J ,? ;: around it and should he placed along tlie side
o ) or the eur as near the cr?:r. of the fTamoe ag prac-
: i .w__ where it will zet the benet it of the 5:.: hang-
» : g a.... at that point but Le in 1o Gangor Of striking
_ plaiiorms ot objects in the wrack or sir 12 Avoid, i
. w,._.,..f...f_o_ hanuing such pipe ader the car inside of th

! cutside width of trucks ns ihe sir at tha v::ﬁ hins coia-

paratively litile circulatlon.

o All other connections to she main Zp?.:;é must he
made at the end oppesite 1o that st which the discharge
from the compressor enters &0 that ail air will pass
tlirough the res corvoir atud denosis the water that is neCes-

T . . sarily ?_E.::S;r; in the cooling of comiprossed alr, 43
. wellus any oil or dirt thutmuy have been enteapped by it
‘ Fig. 42, Sections Al Assemit ly View of the Type
w3 Alr Fulier 77

(



INSTALLATION Y

When installing o motor driven compressor for ordi-
nary industrind purposes, it can be bolied to a subzstantia
fioor, set In o cement foundation, or suspended i neees-
sary.  Ji showld always be pluccd in as cool ¢ location as
possible and te ininke iped lo o point where cool, cloca,
dry air 45 always avaifablc. We do not usually recom-

GROUND

SCHEMATIC WIRING O
TYPE "DEG" COMPRESSOHA
MOTOR

H

d suspending the compressor from a point news the

15 the temperature of that loeslity s usually con-
for sati<factory

siderable nbove that which is suitable fu
eperation. The location of the comp
where it ean be casily dlsmautled when o
and where all imporiant pas

e

T COMPHESEDR

snould be

P

GRG

YT “L

SCHEMATIC WIRING OF

s are ensilv ace

w for Metor Driven Air Compressor

i 5 — The wiring dingran for oll iypes of camprossors is
. X shewn in Figo Bl The point at which ‘
5 E . z cirenit should be tapped (o the medn trolley loe s deior-
wwm m = mined Ly the cond
L= = recomiennd connecting between the of
i mm M preaker inoorder to obdain Lghdidnge
: 3z : the swine e be indepe
3 B
£ = Tor ail types, run the wire from the ONICCT
. . =z to thie switels, mualine sure that when , the
P = therceat
m wm = i vun threugh the fuse box to the governor where ronnee-
w 5 mm/ T o ,:::.w iy _4:_ e tr :.J.“.r.rﬁ.ﬁ. ﬁ.u.::.ﬁ& e 1more con-
_ 2 g% == o venent.® Carry the wire from the remaining termina! to
* b = the motor where connection must be made to the deid
| = = at the point whers It comes out of the frumne, The
_ w“ orher led should be connceted (o the main motor ground
|7 wire. In making the connections to the motor use the
i

<

ANOTRE:—For
Pumphler No. Te5032-1,
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