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5 Gas Pumps, which invention is fully set.

944,912,

UNITED STATES PATENT OFFICE.

LEBBEUS H., ROGERS, OF NEW YORK, N. Y.

ROTARY AIR AND GAS PUMP.

Specification of Letters Patent.

Patented Dec. 28, 1909.

Application filed February 7, 1908. Serial No. 299,968.

To all whom it may concern:

Be it known that I, Lesseus H. Rocers,
of New York, N. Y., have invented a new
and useful Improvement in Rotary Air and

forth in the following specification.
This invention relates to air and gas

" pumps, and more particularly to the kind of
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pumps known as “rotary pumps”. While

the invention is specially adapted to com-
pression of air, it may be used for the com-
pression of any other gas, or as a simple
pump, or as & vacuum pump.

In my application, Serial No. 223,913, filed
September 9, 1904, Serial No. 231,800, filed
November 7, 1904 and Serial No. 243,868,
filed February 2, 1905, I have shown com-
pressors of this type in which a rotary drum
provided with longitudinal channels having
air inlet and outlet ports revolves in a suit-
able casing, said drum having pistons in the
shape of closely fitting bars working in the
channels in the drum and actuated by suit-
able cam faces carried by the casing. In
these compressors oil or other suitable fluid
under pressure has been introduced back of
the reciprocating pistons to avoid clattering
noises, friction, and for other purposes in
the operation of the compressor. ,

The present invention embodies improve-
ments upon the structures of the said appli-
cations and is designed to simplify the gen-
era! onstruction whereby the parts may be
exactly fitted with less manipulation, time
and expense; to provide improvements in
the application o’? fluid pressure for forc-
ing the piston trunnions outward against
the cam track on the compression stroke,
thereby reducing clattering noises; to per-
mit the piston drum to run in an oil seal
through which the compressed air in whole
or part is compelled to pass, thereby ena-
bling the drum to run with less friction; to
more effectually balance pressures on the
drum and to insure at all times a supply of
oil or other fluid under pressure behind the
pistons; to provide for a freer exit of com-
pressed air from the piston chambers with a
consequent reduction of, loss of energy dis-

" sipated by waste heat; and to generally im-

prove the construction and operation of
compressors of this type.

With these objects in view, the invention
congists of the improved features of con-
struction hereinafter described and then

~ pointed out in the claims.

While the invention is capable of receiv-
ing various mechanical expressions without
departing from the principle thereof, the
preferred embodiment is shown for the pur-
pose of illustration in the accompanying
drawings, in which, :

" Figure 1 is a vertical longitudinal section

-on the lines 1—1 of Figs. 2, 3 and 4; Fig. 2

is a vertical transverse section on the line
2—2 of Fig. 1; Fig. 3 is a vertical trans-
verse section on the line 3—3 of Fig. 1, look-

ing toward the left; TFig. 4 is a vertical

transverse section on the line 4—4 of Fig. 1;
Fig. 5 is a view showing a modification of
the ecam plate; Ifigs. 6 and 7 are views show-
ing respectively the left and right-hand
ends of the piston-carryin
a longitudinal section taken through the
piston drum, showing the air chambers;
Fig. 9. is a perspective view of one of the
pistons and drum closures with parts sepa-
rated to more clearly illustrate the construc-
tion; Fig. 10 is an end view of the piston
drom with parts broken away; and Fig. 11
is a longitudinal sectional view through the
drum and part of the casing, with the ends
of the casing separated.to more clearly illus-
‘t:rate the manner of assembling the struc-
ure.

Referring to the drawihgs, 1 is a casing,

the body portion of which is cylindrical in

shape, resting on a base 2, and is provided

with a top portion enlarged into an oil re-
ceiving and condensing dome 3. Within the
cylindrical portion of the casing is a piston
carrying drum 4, the diameter of which is
slightly less than the interior diameter of the
inclosing cylindrical casing, while its length
is preferably less than its own diameter.
This drum 1s mounted on and is fast to a
shaft 5, having supports in bearings in the
cylinder heads 6, 6’, which latter may be
separable from the casing, ‘or one may be
integral therewith and the other separable.
Within head 6 is an air receiving chamber 7,
closed on one side by the outer wall or head
6 of the easing, and on the other side by a

cam plate 8, against which abuts the face of
- the air receiving end of the drum 4. The

opposite or compressed air delivery end of
the drum bears against a cam plate 9 on a
projection or hub 9. As here shown, the
cam plate is integral with the head, yet it is
obvious that it may be made separable and
secured to the head by means of bolts or by
other fastening devices.

drum; Ifig. 8 is-
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The piston drum 4 which is mounted be-
tween cam plates 8 and 9 is of slightly less
diameter than the interior diameter of the
compressor casing, thereby permitting a free
access of oil or other fluid beneath and
around the drum, and is formed preferably
of a ‘single casting. Within the drum are a
plurality, four as illustrated, of cylindrical
piston channels 10 radially disposed, each of
said piston channels communicating in suc-

cession by an air inlet passage 11 with a slot’

or passage 12, in the cam plate 8, in com-
munication with air receiving chamber 7,
and similarly each of said piston channels
10, also communicate by a compressed air
exit passage 13 through slot or passage 14,
indicated dotted - Iines in cam plate 9.

Each of s'aig piston channels at its outer end

is provided with a removable closure, such
as a screw plug 15, the outer face of which is
flush with the sides of the drum and par-
takes exteriorly of its contour, and has a
central opening 15’ closed at its outer end by
a small screw plug 16, the purpose of which

5-will appear later. Radially extending from

this central opening in the plug 15 are pas-
sages 17, registering with corresponding pas-
sages 19, in the drum wall. :

Referring to Figs. 2 and 8, the piston
drum is provided with a series of longi-
tudinally arranged air chambers 20, extend-
ing practically the length of the drum, one
end being closed by the wall of the drum,
except as to an air inlet opening 21, and the
other end closed as by means of a screw plug
22. 'These air chambers 20 comiunicate
with each other by way of passages 19 in the
walls of the drum casting and passages 17
and the central openings in plugs 15, and are
at all times subject to atmospheric pressure
through passages 12 in cam plate 8, opening
into alr receiving chamber 7. It will thus be
seen that the openings 15" in plugs 15 are
always in communication with a space in

5 which is maintained atmospheric pressure.

Within said cylindrical piston channels 10,
reciprocate pistons 23, mounted on and se-
cured to said piston carrying bars 24, the
latter being preferably flat on their outer
faces and rounded on their inner faces to
conform to the base of the guide channels 26,
thereby giving greater strength to the shaft

bearing 27, than would be the case were the
channels cut rectangular. Each of said pis--

ton carrying bars 24, is provided at its ex-
tremities with trunnions 28, having thereon

_ bushings 29, which engage a circular eccen-
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tric cam track 30, in cam plates 8, 9, thereby
giving to said bars a reciprocating move-
ment as the shaft 5 rotates. The outer face
of each piston 28 is slightly concave, the ob-
ject of which is to enable the piston at the
end of its inward stroke to retain a bearing
within the piston channel 10, and sedl the
latter space from the oil space at the back of

944,912

"the pistons. Each of said pistons 23, is-also

provided with a supplementary piston or
plunger 81, subject at all times to atmos-
pheric pressure, and is secured thereto by
means of a threaded connection or may be

made integral with the compression piston

23. The plungers 31 work In openings or
piston channels 15 in closures 15 and by rea-
son of the convex inner portion of said clo-
sure the piston 31 is not permitted to leave
said channel 15 at the end of its downward
stroke, thereby maintaining at all times, a
separation between the air chambers 20 com-
municating with said piston spaces 15’
through channels 17, 19 and the air com-
pression piston spaces 15.

In my prior applications 231,800 and
243,868 above referred to, I have shown and
described cam plates on whose bearing faces
were half circular grooves so positioned as
to register with open passages in the end
rings on the piston drum leading to and
from the air compression channels in the
drum. These half circle grooves offer
limited passage especially for exit of the
compressed air to escape toward the reser-
voir, and to overcome this, I have devised
the following construction. ‘

Referring to Figs. 8 and 4, in the face of
each of the cam plates 8, 9, which are formed
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on or cast integral with the casing heads, -

are half circle slots 12, 14 which are cut

through the cam plates. Slot 12 is so posi-

tioned that it opens into passage 11 on the
‘atmospheric pressure side of drum 4, while
'slot 14 is so positioned that it lies opfposme

passages 13 on the pressure side of said
drum. Slot or opening 14 on the pressure
side may-assume a-variety of forms. The
one sliown in Fig. 4 gradually widens from
one end to the other, the narrow end, corre-
sponding to the beginning of the outward
or compression stroke of the piston. Al-
though I have described above a slot having
a varying width, I may use a slot of uniform
width or a combined groove and slot in
which the openings are bored through the
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bottom of the groove, or I may use a series .

of holes 32, Fig. 5 of uniform or varying
diameter; however, the form preferred is a
slot having a varying width as described
above. Groove 12 in the face of cam plate

8 has for its object to provide means for ap-

plying air under reservoir pressure to the
pressure side and air admission end of the
drum to balance the pressure exerted on the
correspondingly opposite end of the drum.
This feature has been set forth in my ap-
plication 243,868 above referred to, and is
not herein specifically claimed.

Mounted above the compression cylinder
and forming a continuation of the same is a
dome 3, which however may be separate and
secured to the said casing by bolts or by

other fastening means. The dome space-
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communicates through opening 14, with the
compression side of the piston drum and by
a passage or passages 33, shown in full lines
Fig. 1, with the spaces in rear of the pistons.
The dome is provided with a delivery open-
ing 34, to the pressure reservoir not shown,
and also has an oil supply connection 35,
for introducing oil into the cylinder casing.
In cold weather, the oil in the compressor
may become viscous or even solid during
periods of rest, and to overcome this objec-
tion a heating coil 36 may be placed within
the casing, through which a current may be
passed to heat the oil. The “capacity of
dome 3, is such that it will hold all oil that
may accidentally be forced upward from a
round cylinder 4 at any one time, and also

to contain all bubbles and froth which may.

result from forcing the air in contact or
through the oil. .

During the rapid rotation of the piston
drum, the pistons 28, tend to press against
that side of the piston channels back from
the direction of revolution, thereby increas-
ing wear on the rearward side of the pistons.
To relieve this wear, I have provided each
piston 23, with a groove 37, clearly shown in
Fig. 9, and in dotted lines Fig. 1. This
groove extends up and across the rear face
of the piston and is at all times in commu-

_ nication with the oil space back of the pis-
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tons and is filled with eil under reservoir
pressure. The result of this oil pressure on
the piston is to force the latter away from
the rear side of the piston channel suffi-
ciently to relieve said back .pressure and
therebv reduce friction and wear on the said
parts.

In Fig. 1 arve shown chambers 38, in the
bearings of shaft 5, which are in communi-
cation with the oil space in the piston drum
and have for their purpose to counteract the
pressure of the shaft against that portion
of its bearings on the atmospheric pressure
gide of the drum, as fully set forth in my
application Sr. No. 231,800 above referred to
and therein claimed, and therefore constitut-
ing no part of the present invention.

Tn assembling the compressor, and in
order to avoid difficulties that may arise in
locating the pistons within their channels to
properly correspond to their positions along
the cam tracks, I have devised the following
means for regulating the piston . positions
during the act of assembling the parts. Re-
ferring to Figs. 10 and 11, having fixed
upon a given position for the drum 4 rela-
tive to the cam tracks 30, 80" and having
introduced the piston carrying rods into the
drum and secured thereto the pistons 23 by
bolts 40, serew plugs 15 are inserted and the
small plugs 16 removed and replaced by
bolts 39, taking into screw threaded sockets
41 in plungers 31. These bolts are of such
lengths as to bring their respective pistons

93, into the predetermined position relative
to the cam tracks, thereby enabling the
drum when introduced into. the cylinder- to.
register its piston trunnioms, with the cam
tracks in the faces of the cylinder heads
when the latter are placed in position. One
of the cylinder heads may be integral with
the casing, that at the pressure end of the
cylinder %eing preferred, the opposite head
being removable. In either case, the method
of assembling the pistons will be the same.
The assembling bolts 39 are mow removed as.
through a manbole not shown, and replaced
by plugs 16. Instead of having the assem-
bling bolts 39 of different leng-tﬁs, they may
be all the same length, the threaded sockets
in plungers -31 being of different depths.
To facilitate the insertion and removal of
the plugs 15, two holes 42, 13, are sunk in
each plug face for the reception of a dowel
wrench of any approved form. .
The operation of the device as thus far-de-
seribed 1s as follows: The parts of the com-
pressor having been assembled, oil or simi-
lar liquid is introduced into the cylinder
through oil supply port 85, and finds its
way through passage 33 into the drum spaces
behind the pistons. The final level of oil
should be slightly above the bottom of the
piston at its most elevated throw and pref-
erably above the top of the opening 14.
Port 34 is put in connection with the pres-
sure reservoir not shown. Assuming that
the top of the drum 4 in Fig. 1 is moving
away from the observer, while in Figs. 3
and 4 the direction of the arrows indicate
the direction that the drum would take if
present and moving past the cam faces, the
top piston 23 will then be at the end of its
outward stroke, and on the point of moving
inward to draw in air by way of passage 11,
slot 12, air inlet chamber 7, and valved inlet
7. During the next half revolution, while
piston 23 is on its instroke, the passage 11 is
in open communication with the half circle
slot 12, in cam face 8 and air enters, and the
piston space is filled with air at atmospheric
pressure. The exit passage 13. leading from
the said piston channel 1s during the same
half revolution closed by the solid portion of
cam plate 9, which constitutes a cut-off for

_said passage. During the same half revolu-

tion, the air chambers 20, which are located
intermediate the piston spaces 10, and which
communicate with the spaces 15" above
plungers 31 and with each other, are in com-
munication through passages 21 with slot 12;
and therefore said chambers 20 are at all
times in communication with the atmosphere
and there is at all times during a complete
revolution.of the drum an atmospheric pres-
sure on each plunger 81. The total air pres-
sure exerted on said piston during its in-
ward stroke is that on the concave face. of
the piston plus that on the end of plunger
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81. The back of said piston is exposed to
an opposing reservoir oil pressure against
which the piston works. The power for
moving the piston against this oil pressure
is applied through shaft 5, first to the drum,
thence to the trunnions, causing the same to
bear against the outer cam track. As the air
inlet passage 11 passes out of register with
slot 12 and on to the cut-off or solid face of
the cam plate 8, the pressures on the said
piston are distributed as follows: To the
rear of piston 23, the oil pressure is that of
the reservoir. On the face of the piston
within the piston channel 10 the pressure is
now practically that of the reservoir since
the said channel has been placed in com-
munication therewith by registry of passage
18 with slot 14 and the oil seal in the casing.
The effective area for the exertion of the
reservoir pressure on the face of the piston
is less however than that on the back of the
piston, which is also subjected to reservoir
pressure. This difference arises from the
construction and arrangement of the plun-
ger 31 and atmospheric air chambers 20.
On the face of each plunger 81, there is
maintained atmospheric pressure. The total
pressure therefore on the face of piston 23,
during its second half revolution is made of
the reservoir pressure as above described
and air pressure on plunger 31. There is

- therefore an excess of reservoir oil pressure
on the back of the said piston during this

second half revolution which causes the pis-

ton to force .its increment of air outward

through the oil seal into the pressure reser-
voir and this excess of pressure furthermore
urges the piston trunnions against the outer
cam track on the second half revolution of
the drum. The trunnions therefore run on
the same cam track during the entire revo-
lution of the drum. At the time when the
piston reaches the terminus of its outward
stroke the compressed air outlet 18 passes
‘onto the solid face of cam plate 9, which lat-
ter serves as a cut-off for said passage, and
the piston channel is closed for the reception
of a new.charge of air, and to again repeat
the cycle of operations..  _

In order that the air within the piston
channel during the compression stroke of
the piston may not be unduly compressed
before its discharge, thereby wasting heat
to the neighboring parts of the drum, T have
provided as above described a slot or series
of openings through the cam plate 9, at the
pressure end of the drum and on the com-
pression side- thereof, said openings being

- graduated in size to correspond to the rate
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of delivery of compressed. air from said
_drum whereby the air may have freedom of
escape to the pressure reservoir and without
compelling the trunnions to work against
the inner camtrack, as might be the-case
were such provisions not made. In case the

944,912

temperature surrounding the compressor
lowers sufficiently to congeal the oil during
periods of rest, the oil may be readily heated
to the working temperature by means of
the heating coils previously described or as

‘set forth in my Patent #800,765.

The casting of the drum in one piece hav-

‘ing a closed periphery and circular piston

channels, enables me to do away with the

‘separate end rings for closing the ends of-

the longitudinal piston channels shown in

70

75

my prior constructions above referred to,

and thereby simplifies the construction.

What I claim is: ]

1. In a rotary compressor or pump, the
combination of a casing, a compression drum
revoluble therein and provided with recip-
rocating pistons, the rears of said pistons be-
ing subject to the pressure within the said
cylinder and means for maintaining an area
of atmospheric pressure on the-face of each
piston. . .

2. In a rotary compressor or pump, the
combination of a cylinder, a compression
drum therein provided with radial piston
channels having openings at the ends of said
drum, pistons in said channels, the rear faces
of said pistons being subject to the pressure
within the casing. and means for applying
atmospheric pressure to the front face of
each piston on its compression stroke.

3. In a rotary compressor or pump, the
combination of a casing having an oil com-
partment therein, a revoluble piston carry-
ing drum in said casing, a conduit leading

- oil to the rear of said pistons from said com-

partment, and means for the application of
atmospheric pressure to the face of each pis-
ton on its compression stroke.

4. In a rotary compressor or pump, the
combination of a casing, an oil receiving
dome thereon, a compression drum revoluble

in said casing, reciprocating pistons in said -

drum, the rear faces of said pistons being
subject to the pressure within the casing and

means for applying the atmospheric pres-

sure to the front face of each piston on its
compression stroke. ° ’

5. In a rotary compressor or pump, an in-
tegral cast-metal drum having piston chan-
nels therein opening at the ends of said

drum and air chambers communicating with -
“each other and having openings in one face

of sald drum and in operative relation to
said piston channels. s .

6. In a rotary compressor or pump, a
drum having a piston channel therein open-
ing at the end faces of the drum, and an air
chamber in said drum having an opening in
one face of said drum, said chamber being in
operative relation to said piston channel.

7. In a rotary compressor or pump, an in-
tegral cast-metal drum having a plurality of
cylindrical piston channels and openings in
the end faces of said drum leading to said
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channels, said channels having openings on,
the periphery of said drum and provided
with removable closures, and a series of air
chambers in said drum communicating with
each other through said closure and with
the atmosphere through openings in one face
of the drum.

8. In a rotary compressor or pump, an in-

tegral cast-metal drum, having cylindrical

piston channels therein, openings in the end

faces of §aid drl;m le_ading-t-q said channels, -
and having peripheral openings leading to | Ina t
combination: of a casing, a compression

said channels, the said last openings having
removable closures.

9. In a rotary compressor or pump, the
-combination of a casing adapted to contain

a body of oil, a dome mounted on said cas-
ing and in open communication therewith; a
piston carrying drum mounted to rotate
within said casing and having at one end
air inlet ports and at the other end com-
pressed air outlet ports opening into.said
casing. ,

10."In a rotary compressor or pump, the

combination of a cylindrical casing, a dome

above said casing, an air inlet chamber, op-
positely disposed cam plates, ‘one of which
forms. a wall of said air chamber and the

-other supported on and extending from the

opposite end of the casing, a revoluble drum,
having - piston channels mounted between
sald plates, and provided with cam operated
pistons, said plates having slots opening into
and out of said channels, said second plate
having a passage for leading oil under pres-
sure from the interior of said casing back of
said pistons. .

11. In a rotary compressor or pump, tl}e‘

combination of a cylindrical casing, an air
inlet chamber at one end of said casing, a
revoluble integral cast-metal drum in said
casing and having piston channels therein,
cam plates, one forming one wall of said air
chamber, the other supported on and ex-
tending from the opposite end wall of said
casing, a plurality of cam operated. pistons
in sald drum and slots in said cam plates
communicating with said piston channels,
the second of said plates having a passage
connecting the interior of the casing with
the spaces back of thé pistons. -

12. In a.rotary compressor or pump, the
combination of a casing, an integral cast-

rality of radially extending cylindrical pis-
ton channels, pistons in said channels, cam
plates fast to the heads of said casing en-
gaging said pistons to reciprocate the same,
and having slots therein, opening into and
out of said piston channels, one of said plates
also having a passage or passages leading
from the spaces behind the pistons to the
interior of said casing for leaging oil under
pressure to the backs of pistons.

. of each piston on its compression stroke.

S

18. In a rotary compressor or pump, the
combination of a casing, a compression drum
in said casing, radially disposed cylindrical
-piston channels in said drum, pistons therein
and subject to the fluid pressure within said
casing on their rear faces, a plurality of

in communication with each other and with
the atmosphere, and means for applying the
fluid pressure in said chambers to the face

14. In a rotary compressor or pump, the

drum in said casing, radially disposed cylin-
drical piston channels in said drum, subject

.to the fluid pressure within the casing on
"their rear faces,

istons therein, said- drum
having- a ‘plurality of communicating air
chambers in communication with-the atmos-
phere, and plungers fast to said pistons and

' subject to the air pressure in said chambers.

15. In a' rotary compressor or pump, the
combination of a casing having in one end
wall an air inlet chamber, oppositely dis-
posed cam plates integral with the end walls
of swid casing, a compression drum revo-
lubly mounted in the chamber, pistons in
said drum operated by cam tracks in said
cam plates, an air inlet slot in one of said
cam plates on the atmospheric pressure side
of said drum and an air exit slot in the sec-
ond cam: plate on the pressure side of said
drum opening into said casing, a conduit
through said second cam plate leading to the
rear of said pistons from the interior of said
casing and means for applying atmospherie
pressure to the face of each of said pistons
on its compression stroke. :

- 16. In a rotary compressor or pump, the
combination of a revoluble integral cast-
metal drum having piston channels therein
and cam actuated pistons in said channels,
one end of said drum having air inlet ports
to said channels and the opposite end of
said drum having ports for delivering com-
pressed air from said cliannels, cam plates
bearing against the ends of said drum and
each having an extended opening therein
registering with said ports during a partial
revolution of said drum, and one of said
plates having a solid portion acting as a cut-
off during the remainder of said revolution,
the cam plate at the pressure end of said:
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+ communicating air chambers in said drum .
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drum having a passage therein for supply- .

ing fluid under pressure to the backs of said
pistons. ) o

17. In a rotary compressor or pump, a cy-
lindrical casing having therein a body of

[ 0il, a compression drum mounted to revolve

in said casing and of a diameter slightly less
than the inner diameter of the casing to
enable an equal distribution of reservoir
pressure by said body of oil to the peripheral
surface of said’ drum and a dome constitut-
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ing the top of said casing for receiving and
condensing oil spray and bubbles resulting
fl.'i)m compressed alr passing through said
oil. -

18. In a rotary compressor or pump, a cas-
ing, a drum therein, pistons in said drum
having trunnions, cam plates each provided
with a cam track eccentric to said drum and
engaging said trunnions, slots or openings in
said cam plate to receive and deliver air
from said drum, the delivery slot varying in
width from one end to the other.

19. In a rotary compressor or pump, a cas-
ing, a compression drum therein having cir-
cular piston channels and pistons therein,
each of said pistons having a groove on the
side opposed to the forward rotation of the

sure supply. .
20. In a rotary compressor or pump, a cas-

ing, a compression drum therein having a.

plurality of piston channels, pistons pro-
vided with cam actuated trunnions in said
channels, plungers fast to said piston faces

and having screw threaded sockets, and
means engaging said sockets for adjusting |-

said pistons in their channels during the
assembling of said compressor.

21. In a rotary compressor or pump, a |

drum having a piston channel and a piston
therein, said drum havin,

a fluid pressure |
chamber open to a source of constant pressure

044,912

and to a part of the piston face during both
the intake and delivery stroke of the piston.

92. In a rotary compressor or pump, the :

combination of a casing having therein a
body of oil, a rotary compressor drum in
said casing having compressed air outlets
opening beneath the surface of the oil, &
dome constituting the top of said casing and
a heating coil within the casing.

23. In a rotary compressor or pump, the
combination of a casing having therein a
body of oil, a rotary compréssor drum in said

-casing having compressed air outlets open-

ing beneath the surface of the oil, and a

“dome constituting the top of said casing for
:receiving oil displaced by the air expelled
“from the compressor drum.

drum and communicating with a fluid pres- |

24. In a rotary compressor or pump, the
combination of a casing containing a body of

-0il, a drum within said casing having piston

channels and pistons therein, said drum

‘being mounted to revolve in said body of
-oil and having passages delivering through

-one end of the drum and beneath the oil
‘level. \
In testimony whereof I have signed this
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.specification in the presence of two subscrib- -

"ing witnesses. -
P LEBBEUS H. ROGERS.
- Witnesses:. ‘
L. Haroine RocEers, Jr.,
Levanp DE GraAF.



