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This invention relates to improvements in 
pumps, the primary object of the invention 
being to devise a pump especially designed 
for use in circulating the refrigerating me 
dium of a refrigerating system from 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. 

10 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 
medium when the same is being pumped 
thereto. - 

15 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 

20 ferently, the object is to permit the same 
pressure which has hereinbefore been ob 
tained in prior devices to be obtained in the 
present instance with the use of approxi 
mately one third less power. 

25 With these and other objects in view the 
present invention consists in certain novel 
details of construction and combinations and 
airangements of parts, all as will be herein 
after more fully described and the novel fea 

30 tures thereof particularly pointed out in the 
appended claims. 

In the accompanying drawings 
Figure 1 represents a side elevation, part 

ly in elevation and partly in section of a 
35 pulp 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 
site to that shown in Fig. 1. 

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

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

40 

45 Fig. 5 is a sectional view on the line 5-5 
of Fig 3. 

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

Fig. 7 is a sectional view on the line 7-7 
50 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 in the drawings is adapted to be en 
55 closed in the pump chamber of a casing 10, 
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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 st 
12 and spaced from said bearing plate 12 is 
a second bearing plate 13, said bearing plates 
being held in their proper spaced relation 
by a segmental member 14 which partially 
houses the gears 15 that are located inter- 65 
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 70 
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- 75 
ported by sleeves 17 through which the bolts 
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 80 
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 85 
the gears. With the construction outlined it 
will be seen that the gear teeth. are holised 
by the end plates and the segmental hous 
ing 14 during a portion only of their rota 
tion. Extending through the housing 10 
and end plate 12 is a gas duct 21 through 

90 

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 95 
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 
rush 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- 10 
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ting against bearing plate 12 and, as they 
are rotated past the gas inlet port 21, and 
begin to disengage there will be a Space be 
tween the root of the tooth of one gear and 
the corresponding crown of the other. 
ther, owing to the fact that the gea's are 
spirally cut such space will gradually en 
large as the gear's rotate into the Seinental 
housing and consequently file gas if 
intake port will coupletely filt 
in this way the sace betty 
two adjacent teeth of each g 
tially filled with the 'efigerating gas or 
other medium. 
To build up a ples::ite oil the gas thus in 

troduced into the cavities between the teeth 
of the gears 2 coilipi'essing illed it iii), isually 
in the form of oil is introd:ced indel' pi'es 
sure into each of cavities after the gas 
has been introduced into the Sahebut before 
the teeth pass beyond the exii'enlities of the 
segmental housing. in the construction il 
lustrated this comp;'essing Blediina is intro 
duced at a plurality of points longitudihaily 
of the gears, the construction preferred con 
sisting in forming ducts 22 in tie segmental 
housing 14 and end bearing 12, the 
compressing medium flowing from said 
ducts into the Spaces between teeth 
through passages 23 as illustrated in Figs. 
1, 6 and 7. The compressing medicin, is 
supplied through a fitting 24 in the casing 
10 to a groove 25 in the end bearing plate 
12, and said groove coining nicetes with both 
the longitudinally extending flicts 22 as 
shown in Figs. 1 and 5. The nedium Sup 
plied to this groove 25 will be torned the 
primary supply because in some cases there 
is an auxiliary supply of editial to the gear 
teeth. Where Sich ar::iliary supply is used 
it may take the for in of a dict 22° extend 
ing through the segmental housing 14 and 
end plate 12, the compi'essing Bhedi in being 
delivered to said dict throiigi a fitting 24 
and flowing from said duct to the teeth 
through the passages 23°. 
As the gear teeth, pai's beyond 

ties of the segmental housing 
therefrom inder pressic 
under such pressie, in the 
until there is built tip stificient 
within said casing to force the 
condenser of the refrigerating syster 
portion of the apparatus showi in the 
companying drawings being in Ore O 
less surrounded by the r rating gas, 
under pressure, within the plap chamber, 
it is apparent that there is always, a ten 
dency of Silch surrounding gas to find its 
way back into the cavities between the teeth, and as the efficiency of the apparatus de 
pends upon the quantity of gas that can be 
taken into said cavities through the normal 
gas supply duct 21, it is in portant that no 
gas from within the chamber should be ad 
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mitted to said cavities 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 
ing medium is usually in the form of oil in 
order that such oil may form a film on the 
gears and act as a sealing agent to prevent 
leakage of gas into and out of the pockets 
formed by the geal teeth. 
The oil thus introduced between the teeth 

for purposes of compressing the gas therein 
and for forming a liquid seal as just de 
scribed must, of necessity, be displaced from 
the teeth as said 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 13, but in such devices 
this looseness of fit between such parts has 
been found to lower the efficiency of the 
plimp because the Space between the ends of 
the gear's and the bearing plate 13 permits 
gas within the chamber to enter and par 
tially fill the pockets formed by those teeth 
whose crowns are in engagement with the 
Segmental housing 14. In the structure coln 
templated by the present invention this diffi 
culty of removing the oil from the teeth is 
not only eliminated but, in addition, the 
parts are so constructed as to have a close 
fit between the ends of the gears and bear ing plate 13. For facilitating the escape of 
oil from between the teeth as they fully 
intel mesh at their ends adjacent piate 13 
said plate is formed with a relief groove 26 
in registry with the point at which the said 
ends of the gear teeth fully interinesh. In 
the absence of such a relief groove 26 or of 
a loose fit between the parts it will be real 
ized that the oil cannot escape and the gears 
would be locked against further rotation, or 
to such an extent as to require excessive 
power for driving them. In so far as escape 
of the oil between the teeth is concerned the 
relief groove 26 need only be in registry 
with the point at which the teeth fully inter 
mesh, but for other reasons it is preferred 
that said groove be of such dimensions as to 
Xtend to a point where the teeth after hav 
ing fully intermeshed have also begun to 
Separate. With the relief groove of this 
character the initial opening of the teeth 
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 
oil 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 tooth 
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 flow 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 geal's and 
the adjacent bearing plates 12, 13. To Secure 
this result the end faces of the gears are cut 
away around their shafts as at 28 leaving a 
comparatively narrow strip of metal be 
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 

3. 

into the cavities and the joint between bear 
ing plate 12 and the adjacent ends of the 
geal'S. 
As a summary, it might be stated that the 

introduction 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 surfaces at the ends 
of the gears 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 
in operation but which may be operated at a 
much lower cost. In actual tests compres 
sol's 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 33A% reduction of the 
power required to drive the pump. That 
is believed to be due primarily to the pro 
vision of the relief groove in the bearing 
plate 13 and the thorough liquid seal which 
is 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 gear teeth. That is, the use of the oil (). 
supply passages 22, 22, 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. If the oil 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 in 
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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E claim: 
i. in a pump, the combination with the 

pump chamber casing, of interneshing 
Spirally cit gears, means for introducing the 
plan apei litici into spaces between internesh 
ing 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 opposite the point 
of admission of pumped fluid having a re 
lief recess therein located at the point at 
which the adjacent ends of the teeth are 
fully intel-meshed. 

2. In a pump, the combination with the 
pump chamber easing, of interineshing 
spirally cut gear's, means for introducing the 
pumped fluid into spaces between intermesh 
ing teeth at One end of the gear's, means for 
introducing a sealing liquid into said spaces, 
and end plates enclosing the ends of the 
gears and provided with bearings for said 
gear's, the plate at the end of the geal's re 
mote from the point of admission of pumped 
fluid having a recess therein located at a 
point where the adjacent ends of the teeth 
fully intermesh, said recess being in com 
munication with the bearings in said end 
plate. 

3. In a punp, the combination with the 
pump chamber casing, of intermeshing 
spirally cut geal's, means for introducing the 
pumped fitid into spaces between intermesh 
ing teeth at one end of the gear's, means for 
introducing a sealing liquid into 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 admission of 
pumped fluid for delivering sealing fluid 
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 geal's, 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 point 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 teeth fully intermesh at that end 
of the gears. 

5. In a pump, the combination with the 
pump chambes' 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 means permitting escape of said 
liquid from between the teeth at a point 
where the opposite ends of the teeth are 
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completely or fully intermeshed, said last 
inentioned means being also located to rein 
l'oduce a small quantity of sealing liquid 
into each pair of co-operating teeth as said 
opposite ends begin to separate and before 
their other ends come into registry with the 
point at which the pumped ficaid is intro 
duced. 

6. In a pump, the combination with the 
;Dimp chamber casing, of intermeshing 
spii'ally cut gears, heans for introducing the 
plainped fluid into spaces between intermesh 
ing teeth at One end of the gears, means for 
introducing a sealing liquid into said spaces, 
and end plates enclosing the ends of the 
geais, 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 adjacentends of the teeth are fully inter 
meshed, said relief recess being of safficient 
breadth to perhit a small quantity of seal 
ing liquid to be reintroduced between co 
Operating teeth as they begin to separate 
and before said teeth come into registry with 
the point at which the pumped liquid is in 
ti'oduced into them. 

7. In a puisnp, the combination with the 
Utilip chambe' casing, of inner and outer 
spaced begiting plates, intermeshing spirally 
('fit geai's journaled betwen the spaced plates, 
Isaeans for int1'oducing puniped fluid into 
Spaces between intermeshing teethat one end 
the 'eof, and ineans for compressing and seal 
ing said fluid therein diring a portion of the 
rotation of each pair of intermeshing teeth, 
the end faces of the said gea's engaging the 
bearing plates being cat away at their cen 
tel's to provide a comparatively narrow 
weijing Suiface on saici gear ends and to 
f; cilitate Sealing the pullped fluid in the 
spaces between the intenneshing teeth. 

8. In a pump, the coxibination with the 
pil: np chainber' casing, of inner and outer 
spaced hearing plates, intermeshing spirally 
ett gear's journaled between the spaced 
lites, lileans for introducing pimped fluid 

into spaces between in Eei Hieshing teeth at 
one end thereof, and leins for compressing 
and sealing said fluid therein during a por 
tion of the rotation of each pair of inter 
Ineshing teeth, the end faces of the said 
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gears engaging the bearing plates being cut 
away at their centers to provide a compara 
tively narrow wealing surface on said gear 
ends and to facilitate sealing the pumped 
fluid in the spaces between the intermeshing 
teeth, and neens for supplying a sealing 
liquid to Said cut away portions. 

9. In a pump, the combination with the 
pump chamber casing, of inner and outer 
spaced bearing plates, intermeshing spirally 
cit gears journaled between the spaced 
plates, means for introducing pumped fluid 
into 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 
ing 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 intel meshing 
spirally cut gears, means for introducing 
the pumped fluid into spaces between inter 
meshing teeth at one end of the geai's, and 
lineans 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 

20 spirally cut gears, means for introducing 
the pumped fluid into spaces between inter 

s 

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 
limp chamber casing, of intermeshing 

spirally cut gears, a bearing plate at each 
end of the gears, a segmental housing inter 
Inediate 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 
lineans 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. 

25 

30 

35 

40 


