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UNITED STATES PATENT OFFICE.

NIELS ANTON CHRISTENSEN, OF MILWAUKEE, WISCONSIN.

ELECTRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. ¥ 03,954, dated March 8, 1904,
Application filed May 8, 1801, Serial No, 09,257, (No model.)

To all whom it may concern: _
Be it known that I, N1ers AnToNn CHRISTEN-

- SEN, a subject of the King of Denmark, resid-
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but only in general terms.

ing at Milwaukee, in the county of Milwaulkee
and State of Wisconsin, have invented certain
new and useful Improvements in Electric Ma-
chines,of which the followingisaspecification.

My invention relates in general to a direct-
connected unit system, which may be either a
generating set or unit for generating elec-
tricity or a motor-compressor set or unit for
the compression of air or the like, thus in-
volving areversal of operation; and its object
1s to provide anovel and efficient form of con-
struction and general mode of operation
whose advantages will be readily apparent

from the description hereinafter set forth to

those skilled in the art to which this inven-
tion appertains.

In the drawings, Figure 1isa plan of a gen-

erating unit; Fig. 2, a plan of a motor-com-
pressor unit; Kig. 3, a sectional elevation on

line A B of Fig. 2; Fig. 4, a section on line |

C D of Fig. 2; Fig. 5, a side elevation of the
crank-chamber; Fig. 6, a plan of the crank-
chamber with the top removed, and Fig. 7 a
sectional elevation on the line E F of Fig. 6.

My present invention is the same whether
embodied in a generating set or a motor-com-
pressor set, and for the purpose of showing
some of the range of application of such in-
vention I have herein illustrated it asapplied
to and embodied in these two different units.
The detailed figures of the drawings, however,
are all taken from Fig. 2, which shows the
motor-compressor set or unit.

The generating unit will be described first,
This unit com-
prises, first, the steam-cylinder 1, the crank-
shaft chamber 2, with intermediate casing 3,
and the dynamo or generator 4, all mounted
on or supported by the common base or bed
plate 5. This construction represents a direct-
connected steam unit, because the motive
power here designed to be employed is steam
and the generating of electricity is the result
sought. The dynamo or generator is direct
connected with the crank-shaft or equivalent
mechanism in the same manner as the motor,

50 as will be hereinafter fully understood from

a description given of the details of the motor-
compressor set or unit.

Referring next to the motor-compressor set
shown by the general plan view, Fig. 2, such
unit comprises the chamber 2, casing 3, base
5, (same as the generating unit,) the motor 6,
and a compressor or pump cylinder 7. The
bed-plate, which may be cast in a single piece
or 1n two pieces connected by bolts, as shown,
comprises the electric-machine portion 8 and
the crank-chamber portion 9 for supporting
the motor and the crank-chamber, respec-
tively. The forward extension 10 of the base-

‘plate supports the intermediate casing. The

bed-plate part 9 hasa substantially rectangular
opening 11 to receive the crank well or pit in
the crank-chamber, as hereinafter described.

The crank-shaft chamber is formed by a cas-
ing whose general shape is shown in Fig. 4.
The bottom is so shaped as to provide a crank
well or pit 12, extending down through the
opening 11 1n the base-plate and adapted to be
illed or partially filled with oil for the lubri-
cation of the various working parts operating
in such chamber. Two shelves 18 and 14 ex-
tend laterally from the top of the cranlk-well
and constitute supports for the bearings 15
and 16 of the crank-shaft 17, whose erank and
connecting-rod are adapted to dip into the oil
in said well. To the right, Fig. 4. of the bear-
ing 16 the casing is provided with what I will
term a " main-gear oil-well” 18, preferably
connected to and thereby receiving its supply
of oil from the well 12 by means of a cross-
passage 19 or otherwise. On the right-hand
end, Fig. 4, of the crank-shaft is mounted a
main-gear wheel 20, which is preferably of
the herring-bone type and which is adapted to
dip into the oil in the well 18 and also adapted
to mesh at 1ts top with the corresponding her-
ring-bone pinion 21, fastened to the armature-
shaft, which extends through the side or end
plate 23 of the casing. Asshown, this arma-

ture has bearings 24, whose flange 25 is bolted
to the side of the casing, Fig. 4. The casing
has a top covering-plate 26, which is cut away

at a point directly above the pinion 21 in or-
~der to accommadate such pinion, as shown in
Kig. 4, which opening is normally covered by
a removable cover 27, secured to the main
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cover by bolts 28 and to the bearings 24 by
bolts 29 or otherwise. By simply removing
the bolts which hold the armature-bearings

and said cover 27 in place the armature and

its pinion may be readily removed without in-
terfering with or disturbing the parts relating
to the compressor proper. The top cover 26
has a preferably flanged opening 30-immedi-
ately above the crank and normally closed by
a suitable door or cover 31, which is made

readily removable in order that the crank-

shaft and its connecting-rod or other parts
within the crank-chamber may be inspected
with facility. The left-hand end 32, Fig. 4,
of the crank-chamber casing has a U-shaped
opening 33 extending from the top and closed
by a correspondingly-shaped end plate 34, as
clearly shown in Fig. 5. This end plate has
a suitable opening to let the crank-shaft 17
pass through. This construction permits of
the ready assembly of the parts, the crank-
shaft being let down into the crank-chamber
from above.

The intermediate casing 3 is bolted at one
end to the partial extension 35, proceeding
from one side of the erank-chamber, and at the
other end to the cylinder 7. This casing 3

has gunideways or slideways 36 for the cross-

head 387, reciprocated by the rod 388, which 1s
connected to the crank-shaft, Fig. 3. A fly-
wheel 89 is preferably provided. |

The parts of the generating unit, which are
similar to those above described, have been
marked with corresponding figures of refer-
ence 1n Kig. 1. | -

One of the main objects which I have ac-
complished by the construction hereinbefore
described and shown in the drawings 1s to pro-
vide an apparatus in which the engine or mo-
tive portion runs at a proper speed and the
generator also runs at its proper speed in the
case of the generating unit and in the case of
amotor-compressor unitan apparatus in which
the motor and the compressor mechanism, re-
spectively, run at their proper speed. |

Referring to the generating unit, ordinarily
in small units of up to, say, two hundred horse-
power, the generator should run about three
times faster than the engine. In most small
direct-connected units now in the market the
engine has altogether too high speed, while

the generator has too low speed, thereby mak-

ing a necessarily cumbersome generator, and
thereby increasing the cost and making a nec-
essarily high-speed engine, thereby decreasing
the life of the latter and inviting trouble.
With my construction I can so vary and mod-
ify the size of the gear and pinion as to obtain
the exact commercial speed for generator and
engine which have been found by long prac-
tice to be the best. Taking into considetation
the reversal of operations, the same remarks
apply with equal pertinency to the motor-
compressor unit.

From the foregoing description it will be

it is thoroughly lubricated.
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observed that the various parts are thoroughly
compacted without detracting from eflictency,

and the electric machine is located at one side

of the crank-chamber, with 1ts armature-pin-
ion extending into the crank-chamber, where
The working
parts should ordinarily be kept inclosed and

free from the destructive action of dirt and
orit, and consequently 1 have designed and

herein shown that the crank-shaft, 1ts crank,
the main gear on said shaft, as well as the
armature-pinion, should all be contained with-
in and inclosed by the casing of the crank-
chamber, so as to absolutely exclude the en-
trance of any injurious elements and permit
of a perfect system of lubrication. At the
same time means are provided whereby the
armature-shaft and its pinion may be readily
removed from the crank-chamber without ma-

terially disturbing such chamber or 1ts con-

tained working parts.

Inasmuch as the main gear 20 runs in otl as
to its lower portion, at least, the oil is carried
upward to the pinion 21, and sufficient oil will
Aind its way across to the armature-bearing to
properly lubricate the latter. This thorough
lubrication, assisted by the use of herring-
bone gears, which are preferably used, insures

‘a simple and practically-noiseless operation

and means the greatest efficiency from the en-
ergy consumed.

By reason of the peculiar and novel con-
struction of the crank-chamber, base, 1nter-
mediate casing, and all the parts generally L
am enabled to provide a complete, compact,

‘and yet thoroughly-efficient arrangement of

machinery. Furthermore, the cost of my ma-
chine will be less than other machines and
less room will be taken up by 1t. |

I claim— -

1. In a machine of the class described, a
casing forming an inclosed shaft-chamber, a
shaft operating in said chamber, a gear on
said shaft within the chamber, In combination
with an electric machine placed laterally of
and in the same horizontal plane as the cham-
ber, said electric machine having an armature-
shatt extending through a side wall thereof,
a, pinion on the armature-shatt meshing with
said gear, and a bearing for the armature-
shaft, which bearing is removably secured to
the casing. |

9. In a machine of the class described, a
casing forming an inclosed shatt-chamber, a
shaft operating therein, a gear arranged on
the shaft and located within the chamber, in

combination with an electric machine placed

at one side of the chamber with 1ts armature-
shaft extending through a side wall thereof,
a pinion on the armature-shaft also located
within the chamber and meshing with said
oear, a top cover for said casing which cover
is cut away adjacent said pinion, a closure for
said cut-away portion and removably secured
to such cover, and an armature-shatt bearing
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removably secured to said casing and to said
closure.
3. In a machine of the class described, a

casing forming an inclosed chamber 2 shaft

therem a gear on the shaft, in eombmatmn
with an electrlc, machine arranged at the side
of the chamber with its armature-shaft eX-
tending therein, a pinion on the armature-
shaft and meshmcr with the gear, the top of
the casing havmc‘r an-opening above the pin-
101, 4 cover secur ed to the casing and cover-
ing S‘le opening and a bearing for the arma-
ture-shatt wlich bearing résts in the sides of
the casing and is Secured to the casing and to
said cover. -

4, Ina mfl,chme of the class described the
combination of an inclosed crank- chamber, a
crank-shaft operating therein, an electric ma-
chine located at one side of the chamber with
the armature-shaft exténding therein through

a side wall, direct connectmns between Sald-

crank - shait and armature - shaft, a cylinder
having a piston connected to the cranlk-shatt
and a common base for smd cyhndel chamber
and electric machine.

5. In a machine of the class described, the
combination of a_ casing forming a e mk—
chamber having a crmh—well 12, a crank op-
erating in such chamber, a base or bed phte
supporting the casing and having an opening
through which the well extends and means for
operating the crank-shaft.

6. In a machine of the class descr 1bed the
combination of a crank- chamber in Whl(‘h 2
crank works and having a cr anh—well for oil
and also a commumca,tmﬂ' main-gear oil-well,
a maln gear arranged on.the shaft within the
chamber and dlpplnfr into its oil-well, a pin-
ion meshing with such gear and an electric
machine on Whose ar matul e-shaft the pinion
is mounted, said electric machine being ar-
ranged la,ter'ally of and in the same horuontal
plane as the crank-chamber.

7. In a machine of the class described, the
combination of a crank-chamber, a cr anL
shaft operating therein, said clnmbel having
an oil well or pit in which the crank dips and
also an auxiliary oil-well, means of commu-
nication between said wells a gear arranged
on such shaft and dipping into the oil in the
auxillary well, a pinion meshing with such
gear and an armature-—shatt of an electrm ma-
chine on which shaft the pinion is secured.
sald electmc machine being arranged latemllv
of and in the same hormontal pl:zme as the
crank-chiamber. -

8. In a machine of the class desceribed the
combination of a crank -chamber having
shelves 13 and 14 forming supports for the
crank-shaft bearings and dlwchno the chamber
itoan oil-well for the crank and an oil-well for
a gear, an oil-passage between said wells, a
cmnk shaft in said chamber, a gear arrancred
on sald shaft and working in its oil- Well a
pinion meshing with such ¢ gear and an arma-

3

ture-shaft of an electric machine on which
shaft the pinion is secured, said electric ma-
chine being arranged lftteral]y of and in the
same hormontal plane as the crank-chamber.

9. In a machine of the class described, the
combination of an electric machine, a cylmder
with its piston, direct connections between
said parts, all arranged side by side, and a com-
mon base on which S&ld mechanisms are mount-
ed, said electric machine being arranged lat-
er ally of and in the same 1101"'1zont%1 plane S
the cylinder.

10. In a machine of the class described the
combination of a casing forming a chamber
having a shaft operatmo therem a removable
top plate on said casing and a dom in said
top plate removable mdependently of such
plate tor the inspection of the parts within the
casing.

~11. In a machine of the class deseribed, the
combination of a casing forming a cmnk-shait
chamber, a cranl- shaft therein, a gear on siich
shaft, an electric machine ar mnﬂ'ed at the side
of such casing and having its ar mature—shait
extending therem a pinion meshing with said
gear and secured to the cranh—sh‘lft a top
plate 26 arranged on the casing and ha,vmcr' an
opening over the crank and a Second opening
over the pinion and a cover 31 for the cranlk-
opening and a cover 27 for the pinion-opening.

12. In a machine of the class described, the
combination of a casing forming a chamber
crank -shatt therein and extendmﬂ thr oucrh
one side of the casing, said side havma a slot-
ted opening from’ the top and a removable
cover secured to the casing over said opening
and having an opening for the shaft to pass
through.

13. In a direct-connected electric machine,
the combination of an electric machine ha,v-
Ing an armature-shatt provided witha pinion,
an mclosed chamber at one side of such ma-
chine, into which chamber said armature-shaft
and 1ts pinion extends, a shaft in said cham-
ber, agear on said shaft for driving, said pin-
101, smd electric machine being arranged in
the same horizontal plane as S‘le chambel
sald chamber having a top opening above the
pinion and an arched cover secured to the
chamber over said opening and removable
without disturbing the parts in said chamber.

14. In a direct- connected electric machine,
the combination of an electric machine havmo
an armature-shaft provided with a pinion, an
1inclosed chamber located at one side of said
machine into which chamber said armature-
shaft and its pinion extends, said electric ma-
chine being arranged in the same horizontal
plane as said cha,mber ashaft working in said
chamber, a gear on said shatt for drwmﬂ' said
pinion, S‘ud chamber having an oil- well Into
which the gear dips and also having a top
opening above the gear and an ar ched remov-
able cover removablv secured to said casing
for closing such openmﬁ' '
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15. Tn a machine of the class described, the
casing 2 having an oil-well 12, an auxiliary
oil-well 18, a crank-shaft 17 with a crank and
rod dipping in the well 12, a main gear 20, on
shaft 17 and dipping into oil-well 18, in combi-
nation with an electric machine arranged by
the side of said casing and having an armature-
shaft 22 extending into casing 2 and provided
with a pinion 21 meshing with gear 20.

16. In a2 machine of the class described, a
casing having shelves 13 and 14 with an inter-
mediate oil-well 12 and side adjacent well 13,
a crank-shaft 17 in said casing and having a
crank dipping in well 12, a gear 20 on the
cranle-shaft and dipping into well 18, a com-
municating oil-passage 19 in combination with
an electric machine arranged at one side of the
casing and adjacent thereto,the armature-shatt
of which machine is extended into the said
casing and a pinion 21 on the armature-shatt
within the casing and meshing with gear 20.

17. In a machine of the class described, a
casing having crank-shaft bearings, a crank-
shaft journaled in said bearings, a gear on said
shatt, and inclosed within the casing, in com-
bination with an electric machine having an
armature-shaft 22 extending into the casing, a

‘pinion 21 on the end of the shaft within the

casing and meshing with gear 20, a top plate
26 tor the casing having an opening above the
pinion, an arched cover 27 covering such open-
ing, and armature-shaft bearings 24 fastened
to the casing and to the said cover 27.

18. In a machine of the class described, the
combination of a casing forming an inclosed
chamber, a shaft operating therein, a gear-
wheel arranged within the chamber and driven
by said shaft, an electric machine arranged at
one side of said casing but in proximity there-
to, such machine having an armature-shatt ex-
tending through a side wall of the casing and
into the chamber, a pinion mounted on said
armature-shaftand within the casing, said pin-
ion meshing with said gear, and means in sald
chamber for automatically lubricating the
moving parts, said pinion and gear together

753,054

with its shaft being all arranged and concealed
within the casing. |

19. In a machine of the class described the
combination of a single casing forming an in-
closed crank-chamber having a crank-shaft
operating therein, a gear-wheel also located
and operating within the said chamber and se-
cured on such shaft, an electric machine located
at one side of and adjacent to said crank-cham-
ber in the same horizontal plane as the latter
and having an armature-shaft extending there-
in, and a pinion secured to such armature-shatt
at a point within the crank-chamber and mesh-
ing with said gear-wheel.

20. In a machine of the class described the
combination of a single casing forming an 1n-
closed chamber, a crank-shaft operating there-
in, a gear-wheel also therein and secured to
such shaft, an electric machine placed at one

side of said chamber in the same horizontal

plane and having an armature-shaft extending -

therein, a pinion secured on the inner inclosed
end of such armature-shaft and driven by said

gear-wheel, and a bearing secured In a side

wall of the crank-chamber, in which bearing
this extended end of the armature-shatt 1s

journaled.

21. In a machine of the class described, the
combination of an electric machine, having an
armature-shaft provided with a pinion, asingle
casing forming a crank - chamber having a
crank-shaft operating therein, a cylinder and
onide-frame secured to said casing and pro-
jecting laterally therefrom, a piston and con-
nections with the crank-shaft, a gear arranged
on the crank-shaft and meshing with the pin-
ion, the electric machine being arranged at one
side of but in close proximity to said casing
and having positive connections with the
crank-shaft by said gear and pinion both ar-
ranged and concealed within said casing.

NIELS ANTON CHRISTENSEN.

Witnesses:
SAMUEL E. HIBBEN,
T.outs B. Erwin.

55

6o

70

75

30




	Drawings
	Front Page
	Specification
	Claims

