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To all thon, it may concern; 
Be it known that we, MATTHEw. T. CHAP 

1AN and MARK C. CHAPMAN, citizens of the 
United States, residing at Aurora, in the 
county of Kane, State of Illinois, have in 
vented certain new and useful improve 
ments in Deep-Well Pumps, of which the 
following is a specification, reference being 
had to the accompanying drawings. - 
This invention relates to pumps for rais 

ing water from deep wells, being a division 
of our application, 482,517, which was filed 
on viarch 10, 1909, upon which application 
Patent No. 1,149.633 was granted on August 
i0, 1915. It is one of the objects of our in 
vention to provide a liquid balancing means 
in connection with the shaft of a rotary deep 
well pump by which the shaft is adapted to 
be raised off of its auxiliary bearings and 
rotatably sustained upon a film of liquid 
escaping between oppositely-disposed parts 
of our balancing mechanism. It is another 
object of our invention to provide an im 
proved form of balancing mechanism in 
which the parts between which the sustain 
ing film of water escapes have a flat butting 
engagement, whereby any wear which may 
result in use can be compensated for by a 
suitable adjustment of the parts. It is an 
other object of our invention to provide a 
new and improved form of coupling devices 
by which the several sections of the well 
tube and shaft casing are connected together, 
and suitable bearings are provided for the 
shaft. It is another object of olir invention 
to provide a new and improved arrangement 
of well tube, shaft casing, shaft, runner, and 
auxiliary anti-friction bearing for the up 
per end of the shaft by which the shaft may o be tightened and straightened relative to the 
shaft casing and the well tube. It is another 
object of our invention to improve devices 
of this type in stindry details hereinafter 
pointed out. The preferred means by which 
we have accomplished our several objects 
are illustrated in the accompanying draw 
ings and are hereinafter specifically de 
scribed. Thai, which we believe to be new 
and desire to cover by this application is set 
forth in the claims. 

in the drawings: 
Figure. 1 is a view, mostly in vertical sec 

tion, showing a pumping nechanism en 
bodying our improvements; 

Fig. 2 is an enlarged detail illustrating 55. 
the liquid balancing means; and - - 

a - • . lig. 8 is an enlarged detail illustrating our. 
improved coupling mechanism. 

Referring to the several figures of the 
drawings in which corresponding parts are 
indicated by the same reference char 
acters- ... " . . . . . . . . 

10 indicates a standard having laterally. 
projecting lugs 11 on which rests a casting 
12 which carries the auxiliary bearing means 
hereinafter described for supporting the 
shaft i3, together with means for jubricat 
ig Stich bearings. The tipper end of the . 
shaft i3 is connected by means of a coupling 
device 14 of any suitable type with a motor 3 
15 Supported by the standard 10. The auxil 
iary hearings comprise a casing 16 mounted 
by means of Screw-threads upon the upper 
end of the casting 12, a set-screw 17 being 
provided for locking the casing 16 in the 75 
desired adjusted position relative to the 
casting 12. The casing 16 supports an anti. 
friction bearing 18 of any suitable type, 
which underies a coliar 19 adjustably fixed 
by means of set-screws upon the shaft 13, 
A n anti-friction bearing 20 is mounted upon 
the shaft 13 below the casting 12. a collar 21. 
being adjustably mounted upon the shaft. 13. 
in engagement with the bearing 20, the ar 
rangement being such that the bearing 20 
is adapted to receive any tipward thrust, 
upon the shaft 13. The construction com 
prises dacts 22-23 leading from one to the 
other of the bearings 18-20, together with 
means for causing a circulation of a suitable 
lubricant therethrough, but inasmuch as such 
lubricating means forms no part of our pres 
ent invertion it is not believed to be neces 
sary to describe it in detail herein. 

24 indicates a base-plate from which the 95 
standard 10 rises, such base-plate being pro 
vided with a central opening. The upper 
Section 25 of the well tube is secured in any 
suitable manner to the base-plate 24 below 
the central opening therethrough, and an 
elbow discharge-member 26 is connected in 
any suitable manner above the plate 24 So 
as to form a continuation of the well tube 
25. The elbow outlet-member 26 is pro 
vided with an upwardly-extending sleeve 27 
upon which is mounted in any suitable man 
ner the lower member 28 of a casing herein 
after more particularly described. To the 
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casing member 28 is connected oy means of 
screw-threads or in any other Suitable man 
ner the upper end of the uppermost shaft 
casing section 29 which extends downward 
through the sleeve 27 and through the Well 
tube 25 about the shaft 13. 
Our improved coupling means for coll 

pling together the several sections of the 
well tubing and the shaft casing comprises 
a spider 30 provided with an annular ring 
portion 31 extending between the adjacent 
ends of the well tube sections 25. Each 
section 25 of the well tube is provided with 
a collar 32 mounted thereon by means of 
screw-threads, the collars 32 and the ring 81 
of the spider 30 being tightly connected to 
gether by means of a plurality of bolts 33. 
The spider 3) also comprises arms 34 ex 
tending from the annular portion 31 to the 
hub portion 35, the outer ends of the arms 
34 being beveled as shown in Fig. 3 SO, as 
to guide the spider into centered position 
relative to the lowermost one of the two 
connected well tube sections 25. The hub 
35 of the spider is provided with a lining 
36 of Babbitt metal, or other suitable Ina 
terial, forming a bearing for the bearing 
sleeve 37 mounted upon the shaft 13, the 
sleeve 37 being held in position upon the 
shaft 13 by means of a pin 38. The adja 
cent sections of shafting 13 are connected 
together by means of a coupling 39 of any 
suitable type. 
Mounted upon the lower end of the shaft 

13 is a plurality of runnel's or propeller's 40 
of any suitable type adapted to operate in 
suitable pump casings 41, also of any suit 
able type. Below the lowermost runner 40 
there is provided a bearing 42 adapted to 
hold the shaft 13 against lateral movement, 
such bearing being inclosed in a suitable 
housing 43. The shaft casing 29 is provided 
with a number of openings 44 therein at its 
lower end covered by a wire netting 45. 
Inasmuch as the runner's, the pump casings, 
the bearing and the lower end of the lower 
most section of casing 29 are formed and 
operate in precisely the manner Set forth in 
the Patent, No. 1.149,633, above referred to, 
it is believed to be unnecessary to further 
describe them herein. A pipe 46 is pro 
vided communicating with the uppermost 
section of shaft casing 29 for the purpose 
of supplying water to the shaft casing for 
lubricating the bearings of the shaft before 
starting the pump in operation, as is set 
forth in our said patent. 
Our improved liquid balancin' means 

comprises a casing member 47 Suppu (ed by 
the casing member 28, the casing member 
47 being provided with a downward exten 
sion 48 adapted to have suitable packing 
means placed therein about the shaft 13, 
such packing to be held in position by an 
adjustable gland 49. A plate 50 adjustably 
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fixed upon the shaft i3 overlies the upper 
edge of the casing 47, having a stepped en 
gagement with the said casing. A casing 
member 51 coöperates with the casing mem 
ber 28 to inclose the plate 50 and the casing 
member 47. An outlet pipe. 52 leads from 
one side of the casing 28-51. An inlet pipe 
53 communicates with a duct 54 formed in 
the wall of the casing member 28 communi 
cating through a suitable opening in the 
bottom of the casing 47. The arrangement 
is such that water under pressure admitted 
through the pipe 53 from any suitable source 
of supply presses upward on the plate or 
piston 50. When the pressure within the 
casing 47 reaches a certain maximum, the 
plate or piston 50 with the connected shaft 
13 will be raised slightly so as to permit a 
film of water to escape between the upper 
edge of the casing 47 and the engaging face 
of the said plate or piston, the pump shaft 
being caused thus to rotate on a film of 
water, materially reducing the friction and 
improving the operation of the pump. 
What we claim as our invention and de 

sire to cover by Letters Patent, is: . 
1. In a deep well pumping mechanism, the 

combination of a pump casing located be-, 
neath the surface of the earth, a rotary in 
peller in said casing, a long power shaft 
driven from above and extending downward 
to said impeller, said power shaft being 
adapted to transmit power to said impeller, 
a fluid operated bearing located substan 
tially at the top of said power shaft for 
supporting said shaft and impeller on a 
fluid surface, means for supplying fluid 
under pressure to said fluid bearing inde. 
pendently of the action of the pump means, 
and auxiliary bearing means for sustaining 
any resultant downward thrusi, of said 
power shaft. 

2. In a deep well pumping mechanism, the 
combination with pump means including a 
pump casing located beneath the surface of 
the earth and rotary impeller means in said 
casing, of a long downwardly extending 
power shaft driven from above and adapted 
to drive said impeller means, a fluid oper 
ated bearing coöperating to Support said 
long shaft, auxiliary bearing means for sus 
taining any resultant downward thrust on 
said shaft, said fluid operated bearing and 
said auxiliary bearing means both being lo 
cated substantially at the top of said power 
shaft so that the long shaft, depends there 
from and by is own weight tends to draw 
itself into a substantially straight vertical 
line, and means for supplying fluid under 
pressure to said fluid bearing independently 
of the action of the pump means. 

3. In deep well pumping mechanism, the 
combination with pump means including a 
pump casing located beneath the surface of 
the earth and rotary impeller means in said 
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casing, of a downwardly extending pover 
shaft driven from above and adapted to 
drive said impeller means, a fluid operated 
bearing coöperating to support Said sitaft, 
said filiid operated bearing being iocated 
sistantially at the to of said shaft. So that, 
the shaft depends froii) the fluid bearing 

tends to draw itself 
into a substantially straight vertical iine, 
means for Supplying fluid linder pressure 
to said fluid learing independently of the 
action of the pump means, auxiliary bearing 
means for Sustaining any resultant down 
yard thrist of said power shaft and auxili 
iary bearing taeans for sustaining any re 
suitant upward thrust of said power shaft. 

4. in a deep well pumping mechanism, the 
coiniilation of a weii tube, a shaft, extend 
ing downy aid in said Welli tube, a Finner 
adapted to be rotated by said shaft for fore 
iig Bituid upward through Saist well tube, 
:as a tiquid baiancing means adapted to re 

e shaft, said the downward thrust, of . 
icuid balancing means Comprising 33 annui 
lar casing member surroundiag said shaft, 
areans for supplying liquid tilder pressure 
to Said casing, and a plate 
shaft having a stepped bearing edge over 

he upper edge of said casing whereby 
adapted to rotate on a fi in of S 

caping between the edge of the cas 
ing the stepped edge of the piate as the 
plate and shaft are raised relative to the cas 
ing by the pressure of the liquid in said cas 
ing. 

5. In a deep-well pump, the combination 
of a well-tube composed of a plurality of 
sections, a rotary shaft extending longitudi 
nally of said well tube, a plurality of sileeve 
Sections inclosing said shaft, and a coupling 
device coupling the several sections of the 
well title and said sleeve sections, said cou 
pling device comprising a spider upon which 

sections of well tube respectively, means to 

fixed on said . 
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said sleeves are screwed, said spider project 
ing between the adjacent ends of adjoining 
sections of the well-tube, and coupling-rings 
outsile of the well tube and secured to the 
sider at opposite sides of the projecting poi'- 
tion thereof for securing the sections Of the 
weii Ilibe theiretc. 

(5. a deep weli pujani 
of a well tube composed of : plurality gif 
Sections, a rotary shaft extending iongitudi 
naily of said we tabe, a plurality of sleeve 
Sections inclosing said shaft, a coupling de 
vice coupling the several sections of the well 
tube and said sleeve sections, said coupling 
tle ice comprising a spider having a screw 
threaded connection with said sleeves, said 
spider projecting between the adjacent entis 
of adjoining sections of the well abi, 
pling-rings Screwed upon the oritside of 

), the combinatical 

s 

Securing said coupling-rings to the anihilat' 
rojecting portion of said spider, and a bear 

iing carried by said spider for said shaft. 
7. in a deep well puiap, the combination 

of a wet tube composed of a plurality of 
sections, a rotary shaft extending longitudi. 
nally of said well tube, a plurality of sleeve 
sections inciosing said shaft, and a coupling 
device coupling the several Sections of the 
well tube and said sieeve sections, said cou 
pling devices comprising a spider having a 
tapered centering seat upon one of Said sac 
tions of wei-tsibe, said sleeves being Scrested 
upon said spider, said spider projecting he 
tween the adjacent ends of adjoining see 
tions of the well tube, coupling-rings Screwed 
upon the outside of the sections of well tube 
respectively, and means for securing said 
coupling-rings to the annuiar projecting por 
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