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This invention relates to improvements in
pumps, the primary object ot the invention
being to devise a pump especially designed
for use in circulating the refrigerating me-
dium of a refrigerating system irom the cool-
ing unit of said system, at which time said
medium is in a gaseous state to the condenser
.and back again in liquid form to the cooling
element.

A further object is to provide a pump of
this character in which there will be an effec-
tive oil seal for the gaseous refrigerating
medinm when the same is being pumped
thereto. .

A further object is to provide for the
circulation of a sealing medium used in the
pump in such fashion as to reduce the power
required for operating the pump at a speed
to obtain a given pressure. Expressed dif-
ferently, the object is to permit the same
pressure which has heréinbefore been ob-
tained in prior devices to be obtained in the
present instance with the use of approxi-
mately one third less power.

With these and other objects in view the
present invention consists in certain novel
details of construction and combinations and
arrangements of parts, all as will be herein-
after more fully described and the novel fea-
tures thereof particularly pointed out in the
appended claims.

In the accompanying drawings,—

Tigure 1 represents a side elevation, part-
ly in elevation and partly in section of a
pump embodying the present improvements,
the section being taken on line 1—1 of
Fig. 6.

Fig. 2 is a similar view of the side oppo-

gite to that shown in Fig. 1.

Fig. 8 is a sectional view on the line 3—3
of Fig. 5, the gears Leing shown in eleva-
tion.

Fig. 4 is a sectional view on the line 4—4
of Fig. 3.

Fig. 51s a sectional view on the line 5—58
of Fig 3.

Fig. 6 is-a sectional view on the line 6—6
of Fig. 3.

Fig. 7 is a gectional view on the line 7T—T
of Fig. 3.

Fig. 8 is an end view looking at the right
hand end of Fig. 3.

The portion of the pump mechanism illus-
trated 1 the drawings is dadapted to be en-
closed 1i1i the pump chamber of a casing 10,

a portion only of said casing being shown in
the present instance as it forms no part of
the improvements claimed herein. Casing
10 is formed with an inwardly extending
boss 11 against which abuts a bearing plate

12 and spaced from said bearing plate 12 is
a second bearing plate 13, said beaving plates
being held in their proper spaced relation
by a segmental member 14 which partially
houses the gears 15 that are located inter-
mediate the two bearing plates. Both of
said bearing plates and segmental housing
14 for the gears are supported from the
boss by means of bolts 16 whose headed ends
engage the exterior face of the bearing plates
13 and whose opposite threaded ends are re-
ceived in threaded sockets in the pump cas-
ing 10. To facilitate alinement of the sev-
eral members that are thus carried by the
boss and bolts they are preferably sup-
ported by sleeves 17 throngh which the Folts
16 extend, said bolts primarily functioning
as clamping means. :

- The shaft 18 of one gear 15 is journaled in
bearings in the two end plates 12, 13 while
the other gear has a shaft 19 elongated so as
to extend through a packing gland 20 in
the casing 10, its projecting end located ex-
teriorly of the casing being connected to
any suitable driving means for rotating
the gears. With the construction outlined it
will be seen that the gear teeth are housed
by the end plates and the segmental hous-
ing 14 during a portion only of their rota-
tion. Ixtending through the housing 10
and end plate 12 is a gas duct 21 through

~which gas may be introduced into the spaces

between the adjacent gear teeth at a time
just after the tooth of one gear begins to
withdraw from the root of the cooperating
pair of teeth on the other gear and also at
the time the teeth between which the gas is
thus introduced are passing into contact
with the enclosing wall of the segmental
housing member 14. The gas supplied to
the duct 21 is at least under atmospheric
pressure and as one tooth of one gear begins
to withdraw from between the two teeth of
the other gear it is apparent that there will
be a tendency on the part of the gas to.
rash or be sucked into the evacuated space
between said two teeth. The teeth of gears
15 are spirally cut and said gears are so
mounted that the teeth thereof engage each
other first at the intake end or the end abut-
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ting against bearing plate 12 and, as they
are rotated D'l&t, fhe 285 mlet port ‘3 L, and
begin to disengage there will be a spuce be-
tween the Toot of 1he tooth of one Qe hy and
the corresponding crown

ther, owing to the fact that f;‘ne genys are
spirally cut such space will ¢ saduai ly on-
large as the gears votate into H\( seemental

housmg and consequently ik
intake port wﬂl corﬂ.o]ete},y
In this way the space |

two adjacent teeth of 15 anbstan-
tially filed with the refvigerating gas -ov
other medium.

To buiid up a pressuve on the gas thus in-

ties berw un the teeth
ssing medinm, usually

troduced into the c

of the gears o comy

[)

in the form of oil i introduced under pres-
sure 1nto each of said cavities w’i"to.r the

but beto:
ies 01 Lue
suekion 1l-
15 intro-
fudinally
rred con-
n@ ntal

to the sa

has been introc¢ iLC(‘(’ in
d I‘e o*’i’;um

the teeth pass beyonc
segmental hous: g,
lustrated this comp
duced at a mm IL »
of the gears, the LOl nstruct
sisting 1n forming cmcn

hous.mg 14 and enc 19, the
compressing medit said
ducts into -the e toeth
through passages 23 as 1husuh ted in Figs.
1, 6 and 7. he compressing medium  is

supphed ﬂnovo v e fithing 24 in the casm(r
10 to a groove 25 in the end bearing plab
12, and said groove c ,mux‘rmytes with aoth

Lo
the ]onmtﬂc.mullw xte *wmﬂ ducts. 22 as
The medium 3Up-

shown in Higs. 1
plied to this groove will be tormed the

an

)
25

primary ¢ upplv bcc?,aso I some m%q there
5 k)

Is an auxiliary sup the oecu

teeth. Where st sed
it may take the ! ¢t 929 extend-
ing through the segme l hovsu g 14 and
end plate 12 the compx ium being

delivered to m’d daer througd ng 947
and flowing from said duct to ﬂ]e tecth
through the passages 23%

As the gear *00'?1 I}
ties of Lne segments
therefrom u nder pre
under such pressure; i

unti! there iz In
within said casing to
condenser of the ref

portion of the appar in the ae-

companying dmmnoq belti ;. more Or
less surrounded by LDC T ating gas,
under pressure, Within the prmp mﬂmber,
it is flpparent i.,_zm- s always a ten-
dency of such su to find its

on the teeth,

tie a,ppamtus de-
s that can be
h the normal
tant that no
sho

wld be ad-

way back into the
‘md as the eiﬁoeﬂc*f of
pends upon the qumt
taken into said ca Jlqu
gas supply duet 21, Tt is
gas from within the
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mitted to said eavities to partially fill the
latter and thereby reduce the volume of gas
that can be taken through the normal sup-
ply -duct 21. For this reason the compress-
mg medium is nsually in-the forin of-0il in
order that such oil may form a film on the
gears and act as a sealing agent to prevent
1eak(we of gas into and out of the pockets
formed 1 by the gear testh.

The 01l thus mtroduced between the teeth
for purposes of compressing the gas therein
and for forming a liquid seal as just de-
seribed: must, of necessity, be (hsp laced from
the tecth as oald teeth -come into complete
engagement with each other at the end of
the gears opposite the gas inlet duct 21, In
some of the devices of the prior art this dis-
placement of oil from between the teeth has
been taken care of by having a compara-
tively loose fit between the ends of the gears
and the bearing plate 18, but in such devices
this looseness of fit between such parts has
been found to lower the efficiency of the
pump because the space between the ends of
the gears and the bearing plate 13 permits
oas Within the chamber to enter and par-

h‘ﬂly fill the pockets formed by those teeth

whose crowns ave in engagement with the
segmental housing 14. In the structure con-
temphted by the preoent invention this diffi-
culty of removing the oil from the teeth is
not only dunmated but, in addition, the
parts ave so constructed s to have a close
fit between the ends of the gears and bear-
ing plate 13. For 1aclhtatmg the -escape of
oil from between the teeth as they fully
intermesh at their ends adjacent plate 13
said plate is formed with a velief groove 26
in Lenlstxy with the point at which the said
ends of the gear teeth fully intermesh. In
the absence of such a velief groove 26 or of
a loose fit between the parts St will be real-
ized that the oil cannot escape and the gears
would Dbe locked against further mtatlon, or
to such an extent as to require excessive

power for driving them. Tn so far as escape

of the oil between the teeth is conceined the
relief groove 26 need only he in registry
with the point at which the teeth fully nter-
mesh, but for other reasons it is preferred
that said groove be of such dimensions as to
extend to a point where the teeth after hav-
1n0‘ fully intermeshed have also beaun to
sepamt\, With the relief groove of this
character the initial opening of the tecth
will permit a very small quantity of oil to

‘reenter them so that they are provided with

a film-like coating of oil for sealing pur-
poses before their opposite ends come into
registry with the gas inlet duct 21. In other
words the end of each tooth adjacent plate
13 first comes into registry with the relief
groove 26 for the purpose of having the
0]1 removed from it into said groove; that
end of the tooth then continues to traverse
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the relief groove and receives a film of oil;
and then the opposite end of that vooth
passes the inlet duct 21 for the admission
of gas between it and the next succeeding
tooth. '

- This provision of the relief groove 26 re-
duces the power necessary to drive the pump
and to further reduce the quantity of power
necessary the relief groove is preferably ex-
tended so as to intersect the bearings of the
shafts 18, 19 in the plate 13 and said bear-
ings are formed with ducts 27 which permit
the bearings to be thoroughly lubricated, it
being understood that only a minor portion
of the oil reenters the teeth from groove 26
while the greater portion thereof is caused
to fiow through the ducts 27 to the exterior
of plate 13 whereupon it will drop and ac-
cumulate in the bottom of the pump casing
chamber,

As has been stated it is desirable to have a

neat fit between the ends of the gears and
the adjacent bearing plates 12, 18. To secure
this result the end faces of the gears are cut
away arvound their shafts as at 28 leaving a
comparatively narrow strip of metal Dbe-
tween said cut away portions and the roots
of the teeth and consequently reducing the
wearing surface on the gears. Likewise, the
end plates are cut away as at 29 immediately
around the bearings for the gear shafts.
The comparatively restricted wearing sur-
face between the gears and bearing plates
is advantageous, and as a further advan-

tage the depressions formed by the cut away

portions in the ends of the gears permit
those narrow wearing surfaces to be dressed
off very accurately, much more so than would
be the case if those wearing surfaces extend-
ed radially inward to the shafts of the gears.
This is true because if those surfaces extend-
ed entirely to the shafts it would be difficult
to operate on the end face close to the shafts
with the dressing tool.

By thus having narrow accurately finished
end faces on the gears an exceedingly fine
fit can be had between such gears and the
end plates, but this closeness of fit is not,
however, relied upon entirely for prevent-
ing gas within the pump chamber gaining
access to the points formed by the gear
teeth. In addition the joints at these points
are adapted to be provided with a liquid
seal. It will be apparent that oil from re-
lief groove 26 will find its way into depres-
sions in end plate 13 and the adjacent ends
of the gears thus sealing the joint between
these ends of the gears and said end plate.
For supplying oil to the cavities in the oppo-
site ends of the gears and in the bearing
plate 12 passages 30 are formed in said bear-
ing plate 12 between the oil supply duct 24
and the bearings for the gear shafts and said
bearings have a small duct 31 extending lon-
gitudinally thereof to permit the oil to flow

el

into the cavities and the joint between bear-
ing plate 12 and the adjacent ends of the
gears,

As a summary, it might be stated that the
mtroduction of oil into the spaces between
the gear teeth by means of the elongated oil
ducts 22; the provision of the relief groove
26 for facilitating the discharge of the oil
from between the teeth as they intermesh at
their ends adjacent bearing plate 13 and the
provision of the oil ducts 27 in the shaft
bearings for lubricating those bearings; the
location of relief groove 26 so as to intro-
duce a small quantity of oil into the gear
teeth as their ends adjacent bearing plate
13 begin to separate and before their oppo-
site_ends come into registry with -gas inlet
duct 21; and the provision of the compara-

~tively narrow wearing surfuces at the ends

of the goars combined with the oil receiving
depressions in said ends and the adjacent
faces of the bearing plates; all tend to pro-
duce a pump which is not only very efficient
n operation but which may be operated at a
much lower cost. In actual tests compres-
sors equipped with these new features have
been capable of obtaining pressures at least
50% in excess of those obtainable with
other types of machines, this difference in
pressure indicating not only an increase in
efficiency but at least 8814 % reduction of the
power required to drive the pump. That
1s believed to be due primarily to the pro-
vision of the relief groove in the bearing
plate 18 and the thorough liquid seal which
1s obtained in the present pump and, also,
the thorough lubrication of the rotating
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parts. Another advantage is the particular -

way in which the oil is introduced between
the geav teeth. That is, the use of the oil
supply passages 22, 92, insures the oil being
equally distributed along the entire length
of the teeth regardless of that length. Not
only is a minimum amount of oil required
with this arrangement but there is a result-
ant reduction in the power required to drive
the pump. TIf the o1l should be introduced
through a port at the ends of the teeth, the
same as the gas, it remains in globular form
and produces water hammer effect when im-
pacting against the bearing plate at oppo-
site end. This has been found to be true in
actual practice and in an effort to secure a
more thorough distribution of the oil and
thereby eliminate the noise made by the wa-
ter hammer effect, a comparatively large
quantity of oil has been introduced at the
ends of the spaces in the comparatively short
period of time such spaces are in registry
with the oil opening but, such efforts have
only resulted in an increase in the power re-
quired to drive the pump without securing
the desired results which, it seems, can be
secured only by introducing the oil at points
along the teeth.
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i. In 2 pump, the eombination with the
pump chamber casing, of intermeshing
spirally cut gears, means for introducing the
puamped fuid into spaves between intermesh-
ing teeth at onc-end of the gears, means for
introducing a sealing lquid into said spaces,
and end plates enclosing the ends of the
gears, the plate at the end opposite-the pent
of admission of pumped fluid having a re-
liet recess therein located at the point at
which the adjacent ends of the teeth are
fully intermeshed.

9. In a pump, the combination with the
pump chamber easing, of intermeshing
spirally cut gears, meuns for introducing the
pumped fluid into spaces between intermesh-
ing teeth at ene end of the gears, means for
introducing a sealing Mquid nto said spaces,
and end plates enclosing the ends of the
gears and provided with bearings for said
gedrs, the plate at the end of the gears re-
mote from the point of:admission of pumped
fluid havine a recess therein located at a
point where the adjacent ends of the teeth
fully intermesh, said recess being in com-
mumication with the bearings in said end
plate.

3. In a pump, the combination with the
pump chamber ecasing, of intermeshing
spirally cut gears, means for introducing the
pumped fluid into spaces between intermesh-
ing teeth at one end of the gears, means ior
introducing a sealing liquid inte said spaces,
and end ‘plates enclosing the ends of the
gears and provided with bearings in which
said gears are journaled, and means on the
inner face of the plate at the end of the
gears remote from the point of adwmission of
pumped fluid for dehvering sealing {luid
forced from between intermeshed teeth to
the bearings in said end plate.

4. In a pump, the combination with the
pump chamber -casing; of intermeshing
spirally cut gears, means for introducing the
pumped fluid into spaces between Inter-
meshing teeth at one end of the gears, means
for introducing a sealing liquid into said
spaces, and end plates enclosing the ends of
the gears, the plate at the end of the gears
remote from the poeint of admission of the
pumped fluid having a duct therein extend-
ing from its exterior face to a point on its
interior face in registry with the point at
which the tecth fully intermesh at that end
of the gears.

5. In a pump, the combination with the
pump chamber casing, of intermeshing
spirally cut gears, means for introducing
the pumped fluid into spaces between inter-
meshing teeth at cne end of the gears, means
for introducing a sealing liquid into said
spaces, and means permitting escape of said
liquid from between the tecth at a point
where the opposite ends of - the teeth are

1,684,023

completely or fully intermeshed, said last
mentioned means being alse located to rein-
trodunce a small quantity of sealing liguid
into each pair of co-operating teeth as said
spposite cnds begin to separate and before
their other ends come into registry with the
point at which the pumped liguid is. intre-
deed.

6. In a pump, the combination with the
pump. ehamber casing, of intermeshing
spivally cut gears, means for introducing the
pumped fluid into spaces betiveen intermesh-
ing teeth at one-end of the gears, means for
introducing a sealing Hquid into said spaces,
and end plates -enclosing the .ends of the
gears, the plate at the end opposite the point
of admission of pumped fluid having a relief
recess therein located at the point at which
the adjacent.ends of the teeth ave fully inter-
meshed, said relief recess being of sufficient
breadth te permit a small quantity of seal-
ing liquid te be reintroduced between co-
operatng teeth as they begin {o separate
and before said teeth conme into registry with
the point at which the pumped liquid is in-
troduced into them. :

7. In a pump, the combination with the
pump chamber cesing, of inner amnd outer
spaced besring plates, intermeshing spirally
cat geais journaled betwen the spaced plates,
raeans for introducing puvmped fluid info
cesbetween kntermeshing teeth.at one end
thoreof, and means for compreszing and seal-
ing said fluid therein during & portion of the
3
¢

1

otation of each pair of intermeshing teeth,
he end faces of the said gewrs engaging the
hearing plates being cut away at their cen-
ters to provide a comparatively narrow
weniing surface on said gear ends and to
fucilitute sealing the pumped fluid in the
spaces between the intermeshing teeth.

g. In a pump, the combination with the
pump chamber casing, -of inner and outer
spaced bearing plates, intermeshing spirally
¢ut  gears journaled letween the spaeed
plites; means for introducing pumped fluid
nto spaces between intermeshing teeth at
one end theveof, and means for compressing
and sealing said fluid therein during a per-
tion of the votation of each pair of inter-
meshing teeth, the end faces of the =aid
oears engaging the bearing plates being cut
away at their centers to provide a compara-
tively narrow wearing surface on said gear
ends and to facilitate sealing the pumped
fluid in the spaces between the intermeshing
teeth, and means for supplying a sealing
tigoid to said cut away portions.

9. In a pump, the combination with the
pump chamber casing, of inner and outer
spaced bearing plates, intermeshing spivally
cut gears journaled between the spaced
plates, means for introducing pumped fluid
1ato spaces between intermeshing teeth at
one end thereof, and means for compressing
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and sealing said fluid therein during a por-
tion of the rotation of each pair of inter-
meshing teeth, one face of each pair of abut-
ting faces of the gears and plates Laving its
central portion cut away to reduce the wear-
mg surface between the gears and plates
and provide a cavity for the reception of a
sealing and lubricating medium.

10. In a pump, the combination with the
pump chamber casing, of intermeshing
spirally cut gears, means for introducing
the pumped fluid into spaces between inter-
meshing teeth at one end of the gears, and
mmeans for introducing a sealing medium
into the space between adjacent teeth of the
gears at a plurality of points longitudinally
of the gears,

11. In a pump, the combination with the
pump chamber casing, of intermeshing
spirally cut gears, means for introducing

the pumped fluid into spaces between inter-

8

meshing teeth at one end of the gears, and
means for introducing a sealing medium into
the space between adjacent teeth of the gears
at points located adjacent both ends of the
gears.

12. In a pump, the combination with the
pump chamber casing, of intermeshing
spirally cut gears, 2 bearing plate at each
end of the gears, a segmental housing inter-
riediate said plates partially enclosing the
gears, means for introducing the pumped
fluid into the spaces between intermeshing
teeth at one end of the gears, and means for
introducing a sealing liquid ‘into the spaces
between - said teeth, said last mentioned
means comprising a duct in said segmental
housing extending longitudinally of the
gears and communicating with the spaces
between the gear teeth at a plurality of
points longitudinally of said gears.

CLARENCE MARION DAVISON.
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