A. J. POCOCK & R. E. ALLGIRE.
ELECTRIC ATR GOMPRESSOR.
APPLICATION FILED AUG. 35, 1905.

918,194, ' Patented Apr, 13, 1909,

7SHEETS—8HEET 1.

|

T
i

aiuXiae I Pocstl
s

N\ . &
' | o ~ Radhoxd BWgire
Swwm ) Ry Coer o S prirranter

tventfors




A.J. POCOCK & R. E. ALLGIRE.
ELECTRIC AIR COMPRESSOR.
APPLICATION FILED ATG. 25, 1905,

918,194, | ~ Patented Apr. 183, 1909.
. , - 7TSHEETS—SHEET 2.
RO % N
0 N
Q ?\O x
[ Q
O 40
O

JJ.L,JJJ I
i j ' g
T

Ves=
= \\
/_\\— Y
©FEE
\/ Jnventors

”.’ -%ugusﬁ ne J.Pececk

%ém

T Sttormeye



918,194,

A. 1. POCOCK & R. E. ALLGIRE
ELECTRIC AIR COMPRESSOR,
APPLICATION FILED AUG, 26, 1905,

I

Patented Apr. 13,1909.

7 SHEETS—SHEET 3

Witnesses

_%,

il%w ﬁﬁ%

EN o
5 N
N
— N
; o ®
A - S
%wa _______
= ’/”//'////
N
:Mf
- |II 10
) N
N
N
kY 8 >
X =~
N Na: N zg}
T & Q) _
Y N

N3

nventora

Toagudine J Totod

;ﬂmlﬁﬂﬁﬁj
, | Tithed TR0gwee
Py X W
/% : litommerpo



A. J. POCOCK & RB. E. ALLGIRE.
ELECTRIC ATR COMPRESSOR.
APPLIGATION FILED ATG, 25, 1905,

918,194, | Patented Apr. 13, 1909,

7SHEETS—SHEET 4. .

N gV
X D NN
B :
: - \‘ > PN m
R ¢ ) _ I
o Nl W
* Ly}
o % Ry
N 2B S| S
N Ee IS
= 5\00-
= R

SSSSSS
LAY

, ’ % 1/
. NG5 o

- BN X j
7 =N SNES MR | N—

. N e J |

| % S 8 2v¥

*s - .

R

Q\ y
H R Y e
’ %ttn@oom ) »‘ %R ‘i% /?{Q%hﬁé% Pececk -
% \§ m | icho llgire
' - p‘/émwm
o 3L Ay 1 forrim



A. J. POCOCK & R. E. ALLGIRE.

918,194,

ELECTRIC ATR COMPRESSOR,
APPLICATION FILED AUG, 25, 1905,

Patented Apr. 13, 1909.

7 SHEETS—SHEET 5.

2, o
Uttt

(/////////4/\4/@?' '/‘l;“%“_&j)g"i
S

Inventore
‘b%‘ Qw.g\s.s‘('\m J Toceds
Torberd T W ejre

Y Aty o~



A.J. POCOCK & R. E. ALLGIRE.
ELECTRIC ATR COMPRESSOR,
APPLICATION FILED ATaG, 25, 1905,

918,194. Patented Apr. 13, 1909.

7TSHEETS—SHEET @§.

R % \{; \ N
N \ %% R |
| ;:::.'ff':,
T e
N =) iy«
! o il S
A eé\_/“ ; 7 —
N 2
N
P « AN | |
N b 3 iiiif*‘(“@"" M[
B 3§ ?ﬂ
ANN i SN S ————
, NURN: |
§\\ @ '
| Qxé =] = ‘ A : c i 9 l’/&x N/ NS
OVHANTY ST

Z

Jnventora

R S
3 : ﬁﬁ
| T

\ s\ ‘\ Aol
- Whtueoses Q%\»DY\XX m_?D\'Q\.\'&

Tickwd TWguce

P R

Attorneyo



A. J. POCOCK & R. E. ALLGIRE.
ELECTRIC AIR COMPRESSOR.

APPLIOATION FILED ATG. 25, 1905,
918,194, -

Patented Apr. 13, 1909.

7 SHEETS—SHEET 7.

R
e 3 ‘ .
ki xR H,
.\\\\\\\\\\\}\\\- A

Jnventors
\\% : ;
R&%\;ﬁoﬁm J ek
?\iﬁ\:ﬁ;@;i\ﬁﬁ\?\ﬂﬁ@
33 t J

%%W

) Attormay o
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ELECTRIC AIR-COMPRESSOR.
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Application filed August 25, 1905. Serial No. 275,819.

To all whom it may concern:

Be it known that we, AugusTiNE J. Po-

cock and RicHARD E. ALLGIRE, citizens of
the United States, residing at Dayton, in the

county of Montgomery and State of Ohio,

have invented certain new and useful Im-
provements in Electric Air-Compressors, of
which the following is a specification.

"Our invention relates to improvements in
air compressors, and particularly relates to
com%ound, electrically driven compressors
capable of developing high pressures.

- The object of the invention is to provide a
comlpressor which will be compact, compara-

y light in weight, self - contained and
well balanced, and so construeted that the
various parts will be easily accessible.

A further object is to provide a compound
compressor in which the various compression
cylinders will be directly operated from an
electric motor incorporated in the structure.

the compression of air there is devel-
opec{ considerable heat.

A further object of the invention is to pro-
vide efficient means after each compression
for absorbing the heat developed, reducing
the temperature to substantially normal,
and thereby reducing the bulk. :

A further object is to provide a rotary or
centrifugal force-pump connected directly to
the motor-shaft, by which the cooling me-

~ dium will be supplied to the various inter-

35

40

45

55

coolers and cylinders.
A further object is tJo provide a structure
which will permit the successful and efficient
use of the Scotch cross-head, which has gen-
erally been found inefficient.
A further object is to provide means where-
by oil under pressure will be supplied to the

various bearings.
With the above primary and other inci-

dental objects in view, the invention consists_

of the construction, inechanism and parts, or
their equivalents, hereinafter described and
set forth in the claims. . :
Referring to the drawings, Figure 1 is a
side view of a four-stage electric air com-
pressor, as viewed from the first and fourth
cylinder side. Fig. 2 is an end view of same
as viewed from the right in Fig. 1. Fig. 3 is
a sectional view through the low and high

pressure cylinders and the after-cooler. Fig.
4 is a longitudinal sectional view through the.

second and third eylinders and the second
inter-cooler. Fig. 5 is a view of the arma-~
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ture and crank shaft, showing in dotted lines
the oil channel therein, and the oil pump at-
tached. Fig: 6is an end viewof same. Fig.
7is a transverse vertical sectional view of the
bearing for the armature shaft. : Fig. 8 is a
sectional view .of the crank-casing showi
the crank, the oil-pump, and a lon 'tudinai
section of the armature bearing. Fig. 9is a
horizontal view of ‘the armature bearing.
Fig. 10 is a vertical sectional view of the oil-
pump. Fig. 11 is an elevation of the oil-

ump with a portion of the casing removed.

ig. 12 is a vertical sectional view of the ro-
tary pump for the cooling medium. Flg 13
is an elevation of same with a -
casing removed.
~ Like parts are represented by similar char-
acters of reference throughout the several
views.

General description.—Briefly described, the

machine is a four-stage compressor having

portion of the
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four compression cylinders with inter-coolers

arranged in circuit following. the respective.

compression cylinders, and an after cooler
following the high pressure cylinder; all ar-
ranged about and supported upon the casing

of a motor which constitutes the motive
| power. The machine, essentially, consists

of an electric motor, the armature shaft of
which is extended and formed into cranks at
either end, which engage Scotch cross-heads
located in crank casings formed integral with
the motor casing on each side of the motor
and outside the armature bearings.

Secured to each of the crank casings at di-
ametrically .opposite points, and extending
in opposite directions, are two compression
cylinders; the respective pistons of which are
secured to the corresponding cross-head and
operate alternately. From each of the cylin-
ders, except the last in the series, the'air is
discharged into inter-coolers, and from the
last cylinder it is discharged into the after-
cooler. The first and second inter-coolers
are constructed substantially alike, being so
constructed that the - air is conducted
through said inter-cooler around and outside
of a series of pipes through which the cooling
medium is conveyed. In the third inter-
cooler and after-cooler the arrangement is
reversed, and the air is conducted through a
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series of cf)ipes, while the cooling medium is -

circulated around and outside said pipes.
~ The water or other cooling medium, is
pumped from the source of sunolv directlv ta
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each of the inter - coolers-and the after-
cooler by a rotary or centrifugal force-pump
attached directly to one of the cranks of the
armature shaft.” The cooling medium from
each of the inter-coolers and after-cooler is
conducted through a suitable jacket about
the compression cylinders immediately pre-
ceding the respective coolers in the circuit
and thence to the outlet.

The armature shaft and the integral cranks

are provided with central bores through

" which o1l is forced by a rotary oil-pump se-

15

cured to the crank of the armature shaft on
the end opposite the pump for cooling me-
dium. By this means, oil is supplied under
pressure to the various bearings of the arma-
ture shaft and crank to the Scotch cross-
heads, the brasses of which are cushioned on

. thin films of oil, thus obviating the necessity
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for a ‘‘take-up” adjustment and rendering
the Scotch-cross-head efficient and success-
ful where it bas hitherto been a failure.

The air enters the first or low pressure cyl-
inder at atmospheric pressure and tempera-
ture; in this cylinder it is compressed, and by
this compression heat. is developed. In its
passage through the first inter-cooler the

‘temperature is reduced to substantially nor-

mal which likewise reduces its bulk. Knter-
ing the second stage cylinder at substantially
normal temperature, it'is again compressed
and heat again developed. This re-heating
and cooling is repeated at each stage of com-~
pression to the end of the system.

Detail description; general structure—The
general structure is best illustrated by Figs.
1 and 2. The motor casing is preferably
formed in two parts, an upper portion, a, and
a lower portion, a!, which are connected by
suitable bolts. The crank casings, a°, are
formed integral with the motor casing and
outside the bearings, a? of the armature
shaft, ¢t. The armature shaft, a*, (Figs. 5

“and 6) is formed with an integral crank, @?,

at eachend thereof engaging the Scotch cross-
head hereinafter described. The armature
shaft and crank pins have oil channels, ¢® and

a?, which are connected with the different |

bearings in such manner as to supply oil to
the various crank and shaft bearmgs under
pressure from the pump secured to one of the
cranks 5. A balance disk, a8, is secured to
the armature shaft adjacent to each crank,
and in addition to its balancing functions it
consists in distributing oil to the armature
bearings, as hereinafter described.
‘The armature bearings are best shown in
Figs. 7, 8'and 9, and consist of the bore, a,
intermediate the crank casing, ¢* and the
motor casing into which are fitted the four
bushing parts a'®, a®, ¢'* and a**, which are
shaped on their adjacent sides to conform to
the armature shaft; auxiliary parts, ¢, are
provided on which the bushing parts, ¢,
ere supported. On diametrically opposite

918,104

sides of the bore, @°, are tangent bores, a*,
having longitudinally movable’ members,
@, having bevel faces coincident with the
beveled outer faces of the bushing parts,
@®. The members, ¢, are movable within-
the bores, ', by means of screws, ¢'°, mount-
ed in -plugs, a'?, screwed into the upper ends
of the bore, a4, and provided with suitable
lock-nuts. By means of the screws, a',
operating the members, a*, the bushing
parts, @, may be adjusted laterally in either
direction to compensate for wear or to secure
alinement of the bearings. The bushing
member, at, is vertically adjustable by
means of an adjusting screw, a*®.  The bush-
ing, a'?, is preferably formed with recesses as
shown ‘and is provided with oil ducts, a*.
An opening closed by & suitable cap, a*, is
provided for the inspection of the bearing.

On the inner side of the crank casing, @?,
and above the armature bearing is an in-
clined channel, a*, leading to a point imme-
diately above the armature shaft, and having
a duct leading therefrom to the recess, a®,
of the bushing part, @ Gil is contained in
the lower part of the casing, a? at a depth
above the periphery of the balance disk, a®.
As the disi{, a®, revolves, the oil is carried

upward and thrown against the top and

sides of the crank casing, a*; as it descends it
is caught by the channel, a*, and conducted
within the armature bearing. Within the
crank casing, a2, are located the Scotch cross-
heads, b, having the guides, b', which are
supported by suitable bearings, b, secured
to the crank casing at diametrically opposite
points. ' '
Within the bore of the crank brasses, b°,
is a peripheral groove, b%, registering with the
oil duct of the crank pin, and from which
lead oil ducts, ¥, to the bearing surfaces of
the brasses. By this means, a generous
supply of oil is conducted under pressure to
the bearing surfaces: forming a thin film of
oil upon which the brasses cushion. Under
such conditions, there will be no perceptible
wear of the parts and such wear as may.
possibly occur will be compensated for by:a
thicker film of oil. ’ :
" The Scotch crosshead has not heen a popu-
lar form of construction heretofore, for the
reason that the slight clearance of the sliding
block in the yoke, which is necessary for a
sliding fit has usually allowed the sliding
block or wrist-brass to hammer in the yoke,
making excessive noise and causing a de-
terioration of the parts. However, by the’
construction above described, wherein oil
under pressure is supplied to cushion, adjust
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and lubricate the working parts, the Scoteh 125
crosshead is rendered successful and.efficient: -
Secured to the crank casing, @, upon one: .

side of the motor casing, and exténding in
diametrically opposite directions, .are the
low and high compression cylinders, ¢-and f,
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respectively. Connected in a similar man-
ner to the crank casing on the opposite side
of the motor casing,” a—a*, are the second
and third stage compression cylinders, ¢ and
1%, respectively. oL
The first. and third stage intercoolers, d
and g, are secured by suitable brackets, to
the upper portion, @, of the motor casing.
The seconci) stage intercooler, d%, and the
aftercooler, ¢*, are secured in suitable brack-
respective crank
casings, . , ' ‘
In Fig. 2 is shown the centrifugal pump A
by which the cooling medium is suppliedp to
the - various “intercoolers and - aftercooler.
The outlet conduit from said coolers is indi-
cated at A*. Tt will also be noted that the

cooling medium is introduced into each of |

the various cylinders and coolers at substan-
tially the lowest point and withdrawn there-

from at the highest point, to avoid the possi--

bility of air collecting in the water jackets
and cooler chambers. . o

An oil cooler, 7, is provided with suitable
connections to the respective crank casings,
@, and the oil pump, i.

All the above mentioned parts will be
hereinafter fully described in detail in regu-
lar order. - . :

Low pressure cylinder.—The low pressure
cylinder, ¢, consists essentially of the cylin-
surrounded by the water space or
jacket, ¢?, through which is conducted & cur-
rent of water for absorbing the heat de-
veloped during the operation. The water
is conducted to the water jacket, ¢?, through

the pipe, ¢, from the outlet of the first inter-

40

~The piston, ¢,

45

50

cooler, d, and after circulating about - the
cylinder, ¢!, is conducted through the outlet
pipe, ¢*, to the discharge pipe, 7%‘; the course
of the water being indicated by the arrows.
of the low pressure cylinder is
attached to and in reality forms an exten-
sion of the guide, b, of the cross-head, b.
The air intake is indicated by ¢®. The air
passes from the intake, ¢?, info the interior
of the barrel, 3, through o enings, ¢’, and
thence through a suitable valve in the piston-
head to the cylinder, ¢'. The preferred
valve is an inertia valve as shown m F ig. 3.
In this construction the piston head is pro-
vided with a series of openings, ¢?, and a cen-
tral stud, ¢°, on which 1s mounted a disk, ¢,

- having a series 6f openings offset in the ar-

.88

“register with those of the

60

rangement with the openings, ¢®. A keeper-
plate, ¢, is also secured to the piston and
provided with a series of openings which
isk, ¢®. The
keeper-plate, ¢, is somewhat- separated
from the piston-head forming & chamber in
which the disk, ¢*, is located and permitted
a slight movement longitudinal to the piston.

- In 'operation,.as the piston moves on the re-
;in’op ’ p

. GSA

turn stroke, the inertia will

. 1 cause the disk,
¢*%):to move into proximity with the keeper-

: the inlet-pipe, d°,

8

plate, ¢, with the openings of which the

disk openings register and the air will have
free passage through the openings, ¢% and .

then through the openings of the disk and
keeper-plate to the cylinder, ¢!. Upon the
forward stroke of the piston, the isk, ¢,
will be moved by inertia into contact with
the piston head, and inasmuch as the open-
ings in said parts are offset, will form a solid
head. From the cylinder, ¢!, the air is
forced through one ‘or more outlet valves,
¢, into a passage or conduit, ¢*%, formed in-

| tegral with  the cylinder-head, through

which it is conducted to the inlet, d', of the
first intercooler, d. In the drawings, but
one outlet valve ¢, is shown; however,
three such valves are preferably employed.
Furst and second intercoolers—Inasmuch
as the construction of the first and second
intercoolers, d and @, respectively, is iden-
tical, a detailed description of one will be
applicable to both. In Fig. 4, there is
slll)own & longitudinal section of the second
intercooler, ¢*. This intercooler consists of
2 cylindrical casing, d*, provided at opposite
ends with heads, d*, in which are supported
the opposite extremities of a series of pipes,
d-. ’j?o permit the unequal expansion and
contraction of the parts, the
loosely connected in the heads, @°, and each
ipe 1s provided with packing glands, d’.
he casing, d*, contains a series -of baffle-
plates, d@°, by which a_tortuous passage is
given to the air which is introduced through
from the second compres-
sion cylinder hereinafter described; and
withdrawn through the outlet, d”, to the
third compression cylinder. The water is
introduced through the inlet, dt, (Fig. 4), to
a chamber, d'? ‘adjacent to the head, d5, and
communicating with the pipes, d°. The
water is: passed from the chamber, d,
through the pipes, d*, around which the air
is circulated, and in a direction contrary to
the current of air, to s chamber, @2, at the
opposite end of the intercooler from which
it passes through the outlet pipe, d, to the
water-jacket of the second stage compres-
sion eylinder. ) '
- Referring to the first intercooler, the con-
struction is similar to that just described.

The air is introduced to the first intercooler

from the first- compression cylinder through
the inlet, @, and from the intercooler to the
second cylinder through the outlet, @2. The
water is passed in the reverse direction from

‘the water-inlet, d*, to the outlet-pipe, ¢3, by
which it is conducted to the water jacket of -
the first stage cylinder, as before mentioned. -

There are provided for the various inter

coolers suitable drains (not shown) of ordi--
construction, for removing moisture -

nary
which may be precipitated through conden-
sation 071:50_11 the cooling of the air.

Second stage cylinder—The second com-

p{l};es, d®, are
?
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pression cylinder ¢ is secured to the crank
casing, a?, on the side of the structure oppo-
site the low pressure cylinder, ¢. It consists
of the cylinder, ¢!, surrounded by the water
jacket, e2. The piston, ¢, is formed integral
with the barrel, 8!, of the Scotch cross-head;
b. The water supply for the water jacket,
¢, is conducted (as indicated by the arrows
in Fig. 4) from the intercooler, d@?, through
said jacket and is discharged from the outlet,
¢4, to the common discharge pipe, I*.

Formed in the cylinder head and a portion
of the cylinder body is an air conduit Hivided
by a pattition, ¢*, into an inlet conduit, e,
and an outlet conduit, ¢’. Between the in-
let conduit, ¢, and the cylinder, ¢!, is located
.one or more inlet valves, ¢*, and leading from
said cylinder and the outlet conduit, e, is an
equal number of outlet valves, ¢’ In the
drawings, but one inlet and one outlet valve
is shown, however in practice two of each of
said valves are preferably employed,

Upon the rearward strokeé of the piston, ¢,
the air is drawn from the first intercooler, d,
through the outlet, @?, and the inlet conduit,
¢8, and valve, % to the cylinder, ¢*-upon the

* forward movement of the piston ¢?, the air is

30
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1% formed by the inclosing jacket, f°.

ejected through the outlet valve, ¢, and con-
duit, ¢7, and the inlet pipe, @, of the second
intercooler into said cooler through which it
passes as before described to the third com-

-pression cylinder.

" Third stage and high pressure cylinders.—

.The third stage and high pressure cylinders

being similar In'construction, and differing

only In size, a detail description of one will be
“equally apglicable,-. to the other.

The third
stage cylinder, f*, is secured to the crank cas-
ing, a?, diametrically opposite the second
stage cylinder, e. It consists of a casting
having a central bore, f* forming the cylin-
‘der proper, and a series of periphersl flanges,

which form baffle-plates of a water jaclr;(lelt,

e
piston, f°, is attached to the cross-head, b,
and is provided with a packing gland, f7.
An inlet conduit, /%, and an outlet conduit,

“f* communicating with the bore, f?, by

50

55

60

- by arrows

66

means of inlet and outlet valves, f**—j*, re-
spectively, are formed i the cylinder cast-
ing. Upon the rearward stroke of the pis-
ton, f9, the air is drawn from the second in-
tercooler, d¢, through its outlet pipe, d*, and

the inlet conduit, y8, and inlet valve, f*, to |

the bore, f?, and upon the forward stroke of
the piston is ejected through the outlet
valve, 111, and outlet conduit, f°, to the pipe,
f12, by which it is'conducted to the third in-
tercooler, g. The cooling medium for the
third stage cylinder is conducted, as shown

in Fig. 4, from the third inter-
through the water jacket of said
cylinder and discharged through the outlet,

s to the common discharge pipe, #*. It
will be noted that while the discharge open-

cooler, ¢,

- thir

g%

‘opposite ends

918,104 -

ingis éentrally'locdted with regard to the end

of the cylinder, a condnit, 1, extends within
the water jacket, f° in order that the- dis- -

charge water will be drawn from substan-
tially the highest point of the jacket. -

" The third intercooler and aftercooler.—The
air gassing through the pipe, f*, from the

from which it is conducted through the con-
necting piﬁe, ¢, to the high pressure cylin-
der, . The cooling medium for the ‘third
cooler and compression chamber enters the
cooler at ¢°, and after leaving the cooler is
conducted through the outlet, ¢*, to the third
cylinder, as indicated by atrows, Fig. 4, from

70

cylinder enters the third: intercooler, ¢,

75

80 .

which it is discharged, as before mentioned, -

through the outlet, f*%. ...~ : »
Since the constriction of the third stage

cooler, g, and the aftercooler, g, is similar, a

detailed description of the latter with refer-

85 .

ence to the longitudinal section shown in ¥ig,

3 will apply equally to both. The after-
cooler, ¢*, comprises the cylindrical casing,
¢°, having secured thereto the recessed or
chambered-heads ¢g*—g¢’.. A series of pipes,
are located within the easing, ¢°, with
their ends secured in the head, g7, while the
are loosely mounted in the
head, ¢% to |
and 'contraction of the various parts.” The
Joose ends of the pipes, ¢, are provided with

90

ermit the unequal expansion

95

packing glands, ¢°. The air is conducted to -

the aftercooler from the high pressure cylin-
der, f, through a pipe, 9*°, and enters a cham-
ber, ¢, in the head, ¢7, which communicates
with the respective pipes, ¢°.
directly opposite the air intake, is provided
with a reducing plug, g%, in order that the

air may be distributed to the other pipes and’

prevented from rushing through the central
pipe. From the respective pipes, g%, the air
empties into a chamber, ¢, in-the head, ¢%,
from which leads the offtake g*, to the com-
ressed air reservoir. The cooling medium
is introduced to the aftercooler through the
inlet, ¢, and is withdrawn through ¢*°; and
is conducted, as indicated by arrows in Fig.
3, about the high-pressure cylinder, f, whic

corresponds to the description before made.

of the third stage cylinder. From the high-
pressure cylinder, the cooling medium is dis-

100

The pipe, ¢°, -

-105

110

charged through the outlet, f*°, to the com-

mon discharge pipe, bt »

Pump for cooling medium.—The water
used as a cooling medium is supplied to the
various coolers and corresponding cylinders
under pressure by means of a rotary pump,
h, secured to the cover, a®, of one of thecran
casings, a®.  The pump, ?, is illustrated in
Figs. 12 and 13 of the drawings. Tt consists
0%1 the circular casing, 2%

the cover, h?. An intake pipe, ht, leading
from the source-of supply and an off-take
pipe, A%, from which the water ig distributed,

120

preferably formed
integral with the cover, &%, and fitted with.
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by various branches, to the respective cool-
ers, are connected with the casing, h?, at dia-
metrically opposite points. Eccentrically
mounted within the casing, %% is a rotary

"member, k¢, provided with spring pressed

blades, 7, which at all times are pressed in
contact with the inner periphery of the cas-
ing, k%, -The rotary member, A, is provided
with a shaft, A®, mounted in a suita%)le bear-
ing in the cover, a®, and extending within
the casing, ¢’. The casing, &%, and rotary
member, 4%, are so located that the axial line
of the shaft, A®, will be coincident with that
of the armature shaft, a..

Secured to the inner end of the shaft, 2%, is
a crank arm, A° having therein an opening
})referably a slot, as at 1'%, to engage a stud,
"', in the end of the crank, ¢°. By this
means, the rotary member, 5, is driven in
unison with the armature shaft, af, and by
the action of the blades, b7, the water is
drawn in through the intake, %%, and dis-
charged through the offtake, %, to the vari-

- ous coolers.

25

30

35

40

45

50

55

, pumﬁ

60

Ou-pump and cooler—As before: men-
tioned, the armature-shaft, a*, and cranks,
@’, are provided with central bores, a°, and

‘lateral ducts, a7, by which oil is supplied, un-

der pressure, to the various bearings from a
pump, ¢, connected to one of the cranks, o5,
as shown in Figs. 5 and 8. The pump, 4,
consists of the circular casing, i!, having the
cap, ¥, fitted thereto. An intake, ¢, leads
into the casing. Within the casing, ! is ec-
centrically mounted in suitable bearings, a
-otary member 4%, having formed integral
therewith a shaft, i°. A central bore, 7, ex~
tends longitudinally through the rotary
member, ¢, and shaft, i*. There are carried
by the rotary member, 4, spring actuated
bf;des, which continuously contact the inner
walls of the casing, ¢, and operate in a man-
ner similar to the blades, /7, of the water
pump, A, to draw the oil through the intake,
+*, and discharge it through an opening, 7,
in the casing, !, located diametrically oppo-
site the intake, . The opening, 7, in the
casing, 7', registers with a conduit, ¢, in the
cap, °, which conduit in turn registers. with
the bore i of the rotary member, 15, .
cured to the shaft, 4, is a ¢rank member, i°,
haying an enlarged end, "', adapted to be se-
cured to the end of the crank pin of one of
the cranks, a5, as in Figs.5and 8. The throw
of the crank member, #*, is equal to that of
the crank; a*, whereby the body of the oil
v will remain stationary while the
member, i, revolves with the crank,
Within the erank member, 4?, is a con-

cran
as

duit, 4!, connecting the bore, °, of the shaft,

1%, and the bore, af, of the crank, o5, Thus
as the armature shaft a* rotates, the rotary
member, ¢, through the crank member, 4,
will rotate in unison and the oil will be
drawn through the intake-pipe, 4%, and dis-

Se-

charged through the opening, 7, thence
through the conduit, 4%, and the bore, 4, of
the rotary member, 14, to the conduit, i1, by
which it is conducted to the bore, a°, of the
crank, a®. The oil su{iply is located in the
lower part of the crank casings, a>. A por-
tion of the oil forced by the pump, 4, through
the armature shaft, a, is discharged into the
casing, a* on the side opposite said pump,
which casing would, eventually, receive the
entire oil supply if means were not provided
for returning 1t to the pump, 4. To maintain
the oil in equilibrium, and further cool the
oil .which becomes heated in its passage
through the bearings, the oil cooler, 4, is pro-
vided, extending below the portion, af, of
the motor frame, and having connections 7*
with each of the casings, a>. In order that
the supply of oil to the pump, 4, may be cool,
there is provided a pipe, 7%, leading from the
oil-cooler, 4, to a point within the casing, a.
Into the pipe, j* extends the perforated end,
%%, of the o1l intake, 4*. By this means, the
oil supplied to the armature and crosshead
bearings is drawn direct from the cooler, 4.
The construction of the oil-cooler, 7, is similar
to that of the aftercooler, ¢'; the oil being
circulated through the pipes while the water
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is passed in the opposite direction around .

said pipes. ,
There is thus provided a structure which is
efficient in operation, compact in constric-
tion, so arranged that the working parts are
accessible and seli-contained, so balaneed
that it may be handled by an eye-bolt, a*,
secured to the top of the motor casing.
Having thus described our invention, we

“claim :—

“1. In an air compressor, the arrangement
of the circuits of air and cooling medium b
arranging a plurality of cooling devices wit
a plurality of compression devices and a
pump and conduits directing the cooling
medium from the pump direct to each cool-
ing device, means for discharging the cooling
medium from each cooler to the compressor
jacket, and means for directing the air from
each compressor cylinder to a cooler in a di-
rection opposite to that of the cooling me-
dium circuit, substantially as specified.

2. In an air compressor, the arrangement
of the air and cooling medium circuits com-
prising a plurality of coolers and a plurality
of compression cylinders, means for forcing
the cooling medum direct to each cooler,
and means for conducting the cooling me-
dium through each cooler and thereaffer to

its associated compressor, and means direct-

ing the air from each compressor cylinder
through its associated cooler in a direction
reverse to that of the cooling medium circuit,
and means for discharging the air from the
high stage compressor cylinder to o reser-
voir, substantially as specified.

3. In'an air compressor, the srrangement
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of the gir and cooling medium circuits by as-
sociating a plurality of multiple stage com-
pressors with associated cooling devices for
each compressor, a plurality of inclosed and
uninclosed conduits within each cooler for
the air and cooling medium, means for fore-
ing the-cooling medium through said inclosed
conduits in the low stage cooler and through

the uninclosed conduits in the higher stage.

cooling devices, and means for directing the
air from a compressor cylinder to its asso-
ciated cooling devices in a direction opposite
to that of the cooling medium ecircuit, sub-
stantially as specified.

4. In an air compressor, thearrangement
of the air and cooling medium circuits by
combining a plurality of multiple stage com-
Fressors with a plurality of coolers, a pumﬁ
or forcing the cooling medium direct to eac
cooling device, and separate conduits in the
cooling device for the air and cooling me-
dium, and means conducting the cooling
medium for the low stage cooling devices

. through one set of said conduits and the air

25

from the compressor cylinder through' the
other set of conduits in 2 direction opposite

~ to that of the cocling medium circuit and in

30

the higher stage cooling devices, means for
forcing the cooling medium through the con-
duits corresponding to the air conduits in the
low stage cooler, and theair through the con-

" duits corresponding to the cooling medium
* conduits of said low stage cooler, substan-

35

40

45

tially as specified.

5. In an air compressor, the arrangement
of the air and cooling medium circuits by
combining a plurality of compressors with a

-plurality of coolers, a plurality of pipes with-

in the coolers, and a plurality of conduits
additional to said pipes, a pump for forcing
the cooling medium direct to each cooler and
through the pipes in the first stage coolers,
and means for directing air through the
other conduits in the low stage cooler in a di-
rection opposite to that of the cooling me-
dium circuit, and meéans for directing the
air through the pipes in higher stage coolers

" and for forcing the cooling medium through
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the other conduits in a direction opposite to
ti;ih?it of the air circuits, substantially as speci-

ed:. . . :
" 6.-In an air compressor, the arrangement
of the cooling medium and air circuits” by
combining a plurality of compressors with a
plurality of coolers, a pump for forcing the

cooling medium direct to each cooler and into -
the bottom thereof and directing the cooling-

medium from the top of the cooler to its as-
sociated compressor, and means for directing
the air through said cooler in a direction op-

posite to that of the circuit of cooling me-

dium, and means for thereafter directing the

air to the next higher stage compressor, sub-

stantially as specified. = - .
7. In an air compressor, the combination

918,194

of an electric motor with a main casing se- .

cured to said motor, a plurality of compress-

ors, a plurality of coolers, and a pump.codp- - '

erating with said coolers operated by said.
motor and directing the cooling medium di-
rect to each cooler, a plurality of conduits

_connécting the compressors and coolers, and:-

means for entirely supporting all of said de-
vices from the main casing of said motor,
substantially as specified. ’

70
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8. In an air compressor, a casing; an arma-

ture shaft, an electric motor secured thereto,
a series of compression chambers connected

to said armature shaft, and cooling devices -

following in circuit each of said compression

chambers, and a pump located on said casing

and operated by the armature shaft of said

motor for supplying a cooling medium to .
each of said cooling devices, substantially as

specified. _ .

9. In an air compressor, an electric motor, -
compression” chambers supported upon the
motor casing, cranks upon the armature
shaft of said motor, driving connections
from said cranks to the pistons of said cylin-
ders, an internal oil channel extending
through said armature and cranks, lateral
ducts leading from said channel, and an oil
pump driven by said armature shaft and con-
nected to said internal oil channel for supply-
ing oil, under pressure, through said channel
and ducts to the various bearings, substan-
tially as specified. .

10. In an air compressor, an electric mo-
tor; oppositely disposed compression cham-
bers and pistons supported on the casing
thereof, a crank formed on the armature
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shaft of said motor, a Scotch crosshead en- -

gaging said crank and operating the pistons
of said compression chambers, means for
supplying oil under pressure to said cross-

105

head through said crank.to cushion and ad-

just the brasses-of said crosshead, and com-
pensate for the wear thereof by a film of oil
of greater or less thickness, substantially as
specified. : :

110

11. In an air compressor, an electric mo-

tor, a plurality of compression chambers op-
erated by said motor, intercoolers connected
in circuit with and intermediate said cham-
bers, an aftercooler following in eircuit the
high pressure chamber, means for supplying
cooling medium directly to each of the re-.
spective intercoolers and aftercooler, means
for conducting the cooling:medium from each
of the intercoolers and aftercooler about the
compression chamber preceding in cireuit
the respective coolers, substantially as speci-
fied. , .

12. In an air compressor, an electric mo-
tor and the armature shaft thefecf, a plu-

115
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fality of compression chambers, pistons . -

therefor connected with said armature shaft,
intercoolers intermediate said chambers, &.

pump operated by said armature shaft for 130
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supplying cooling medium to said intercool-

ers, conduits located in said armature shaft

connecting with the bearings; and an oil

. pump driven by said armsture shaft and

5 having a connection with said conduits, sub-
stantially as specified. S .

13.«In an air compressor, an electric mo-

tor, a ({)lurality of compression chambers sup-

ported on the motor casing, cranks on the

- 10 armature shaft of said motor, direct connec-

tions between said cranks and the pistons of

- the respective compression chambers, inter-

coolers intermediate said chambers, a pump

~ directly ‘connected -to ‘and operated by the

15 armature shaft for supplying cooling medium
to said intercooler, a pump directly connect-
ed to the opposite end of the armature shaft
for supplying oil, under pressure, to the va-

- rious bearings, substantially as specified.

20  14. In an air compressor, an electric mo-
tor, a crank located on the armature shaft
thereof, oppositely disposed compression
chambers, a Scotch crosshead en aged by
the cranks of the armature shaft, pistons for

25 said compression chambers rigidly connected
to said crosshead, an oil pump connected to

" and operated by said crank, a conduit in said
crank leading from said pump, a lateral duct
leading from said conduit to the bearing of

30 the crank, and crosshead brasses, oil conduits
in the crosshead brasses leading to-the bear-
ings of said brasses and crosshead, substan-
tially as specified. o
- 15. In an air compressor, an electric mo-

35 tor, oppositely disposed compression cham-
bers, a crank formed on the armature shaft
of said motor, a Scotch crosshead engaged by
said crank, the brasses of which are gevoid
of mechanical ad(i"ustment, pistons connected

40 to said crosshead, a pump operated by said

.. armature shaft for supplying oil, under pres-
sure, to said crosshea,g, whereby the bear-

-ings of the brasses on the crosshead will be

automatically adjusted by the thickness of |

45 the intervening film of ?il, substantially as
specified. - : S , ‘

16. In an air compressor, an electric mo-

. tor, & crank formed on the armature shaft of

 said motor, a crank casing within which said

50 crank revolves, and adapted to form an oil

reservoir secured to the motor casing, and

adjacent to the armature bearing, compres-

- sion chambers supported on said crank cas-

ing, pistons operating within said chambers,

55 and actuated by said crank, a balance disk

secured to the armature shaft with a portion

of its periphery submerged in the oil within

the crank casing, an oil, collecting conduit

secured to the interior of thé crank casing,

60 and leading to the armature bearing, sub-

stantially as specified. :

17. In an air compressor, & compression

chamber, & cooling jacket surrounding said

chamber, an intercooler, a piston operating

65 with said compression chamber, means for'| -

-air conduit leading from the compression

‘said compression chamber, and communicat-

-formed integra

-

red‘if)roca,ting said piston, a chamber within
said piston open to the air intake, a valve
in the head of said piston, leading from said
chamber to the compression chamber, an
70
chamber to the intercooler, an outlet valve -

from said compression chamber into said, air

conduit, a conduit for cooling mediunr lead-
ing from the intercooler to the cooling jacket,
and a discharge conduit leading from said
cooling jacket, substantially as specified.

'18. In an air compressor, a plurality of .
compression chambers, pistons therefor,

75

means for actuating said pistons,.a cooling

jacket surrounding said chambers, an ‘in- 80

tercooler’ in circuit between said chambers,

an air conduit leading from the first com-
pression chamber of the series to said inter-
cooler an air conduit leading from said in-
tercooler to the second compression chamber
of the series, a supply for cooling medium, a
conduit leading therefrom to said intercooler,
means for circulating the cooling medium
through the intercooler in a direction con-
trary to that of the air, a conduit leading. 90
from the intercooler to the cooling jacket of -
the first compression chamber of the series,
and a discharge conduit leading from said
cooling jacket, substantially as specified.-
19. In an air compressor, a compression
chamber, a piston therefor, means for ac-
tuating said piston, air cooling devices con-
nected in circuit with said compression cham-
ber and on opposite sides thereof, an air con-
duit formed in the head of said compression
chamber and communicating with said cool-
ing devices, a partition dividing said conduit
into an intake and an outlet portion, an in-
take valve and an outlet valve in the head of

85
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105
ing with the respective portions of said con-
duit, substantially as specified.

-20. In an air compressor, a compression
chamber, a piston therefor, means for ac-
tuating said piston, an air inlet and an air 110
outlet in said compression chamber, a cool-
ing jacket surrounding said compression-
chamber, baffle-plates in said cooling jacket

F with  said . compression
chamber, an_inlet for cooling medium to 115
said cooling jacket, an outlet leading from
substantially the “highest point of said
jacket, substantially as specified.

21. In an air compressor, a compression
chamber, a Scotch crosshead, a piston-con- 120
nected to said crosshead and operating
within said compression chamber, air inlet
and air outlet valves in said chamber,
peripheral flanges. on said compression
chamber, a jacket surrounding said chamber, 125 '
and - flanges. forming a cooling chamber
within which said flanges constitute baffle-

plates, and an inlet and an outlet in said

coolingf-gacket, substantially as specified.
22. an air compressor, compression 130
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chambers, operating devices therefor, an

eelectric motor, a crank formed on the arma-

ture shaft of said motor, an oil channel
through said crank and shaft, a rotary
pump, a crank to operate said pump secured
to the armature shaft crank, and an oil chan-.

nel from the discharge of said pump through
said pump crank to the oil channel of said

armature crank, substantially as. specified.
23. In an air compressor, a plurality of

~ air cooling devices, a plurality of com-

pression chambers, means for actuating the
pistons of said compression chambers, a
pump for supplying cooling medium, inde-
peéndent conduits leading to each of the air
cooling devices, a conduit leading from each
of the respective .cooling devices to'the cor-
responding compression chamber, and a dis-
charge conduit leading from each of the com-
pression chambers, substantially as specified.

24, In an air. compressor, compression
chambers, cooling devices, .an electric motor,
a crank formed on the armature shaft of
said motor, a rotary pump, acrank’ for
operating said pump, connected to the said
crank on the armature shaft, substantially
as specified. - S
.25. In an air compressor, a motor, oppo-

"sitely disposed compression chambers and’
‘pistons supported in
crank formed on the shaft of said motor, a |

roximity thereto, a

918,194

Scotch crosshead engaging sa,‘,id crank ‘and

operating the pistons of said compression .

chambers, oil conduits in said shaft and

crank connecting with said crosshead and :

its bearings, and an oil pump driven by said
shaft and connected with said oil conduit

for supplying oil under pressure to.said

crosshead to cushion and adjust the brasses
of said crosshead and compensate for the
wear thereof by a film of oil of greater or
less thickness, substantially as specified.

. 26. In an air compressor, an electric
motor, a plurality of compression chambers,
each of said compression chambers having
a water jacket, a piston located in each
chamber “actuated by said motor, inter-
coolers intermediate said chambers, & pump
operated by said metor for supplym(T

a
cooling medium to said intercoolers and to

said water jackets, and an oil pump opera-.
ted by said motor for supplying a continu-
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ous flow of oil to the working parts, sub- -

stantially as specified. .
In testimony whereof, we have hereunto
set our hands ‘this 14" day of August A.'D.

1905. - o . .
' _AUGUSTINE J. POCOCK.
- RICHARD E. ALLGIRE.
Witnesses: . o '
E.  F. GALLAUDET,
H. J. MARTIN.
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