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SFECIFICATION forming part of Letters Patent No. 500,663, dated July 4, 1893, 
Application filed October 8, 1891, Serial No. 408,095. (No model.) 

To all ?????, it may concern: 
Be it known that I, JoHN MACHAFFIE, a 

subject of the Queen of Great Britain, and a 
resident of the city of Schenectady, county 
of Schenectady, State of New York, have in 
vented certain new and useful Improvements 
in and Relating to Dynamo-Electric Machines, 
of which the following is a specification. 
This invention relates to spherical armature 

dynamo electric machines, and it has for its 
object to so construct such machines, and the 
parts connected there with, as to adapt them 
for the efficient traction or propulsion of any 
vehicle, vessel or body, as well as for all pur 
poses to which dynamo electric machines, in 
general, are applied, or are suitable. 
The several features of novelty, constitut 

ing the invention, are hereinafter pointed out 
in the claims. 
The invention may be put in practice in 

several ways, and the several parts may be 
modified or altered, to suit different require 
ments or circumstances, without departing 
from the principle of the invention. 

In the drawings:-Figure 1 is a longitudi 
nal Sectionalelevation, showing the invention 
applied to the axle of a wheeled vehicle. Fig. 
2 is an enlarged sectional view of one of the 
armature coils. Fig. 3 is an enlarged sectional 
view of four strands of the armature coil, illus 
trated in Fig. 2, showing the method of bind 
ing. Fig. 4 represents a detail sectional view 
of the commutator. Fig. 5 is a diagram of 
the electric connections. Fig. 5* is an en 
larged view of Fig. 5, showing the circuits. 
Fig. 6 is a cross section, through A. A, A, A, 
of the electromagnets shown in Fig. 1. Fig. 
7 is a modified form of the spider of the com 
mutator, shown in Fig. 1. Fig. S is a part 
section of the armature shown in Fig. 1. Fig. 
9 is a part section of the framework of the 
dynamo, showing a modification of that illus 
trated in Fig. 1. Fig. 10 is a longitudinal 
sectional elevation of the dynamo, adapted 
to aquatic service, the pole-pieces being 
shaped to act as propelling blades. Fig. 11 
is a cross section through B. B., B. B., of the 
electromagnets, shown in Fig. 10. Fig. 12 is 
a sectional view of the contact surface of Fig. 
10. Fig.13 is a longitudinal sectional eleva 
tion of the dynamo, the boss or center being 
extended and crowned with a hollow semi 

sphere, provided with propelling blades. Fig. 
14 is a cross sectional elevation of a marine 
ship with dynamo at cloven mid-ship bottom. 
Fig. 15 is a part longitudinal sectional eleva 
tion of the same ship. Fig. 16 is a longitudi 
nal sectional elevation of the dynamo, the ar 
mature with external radiating propelling 
blades being the electrical moving part. Fig. 
17 is a part Sectional longitudinal elevation of 
a modified form of the dynamo, thrust-block 
and appurtenances thereof. Fig. 18 is a longi 
tudinal sectional elevation of the dynamo, 
adapted for general electric or motor purposes. 
Fig. 19 shows a modification of the coils and 
electromagnets, shown in Fig. 18. Fig. 20 is a 
further modification of the coils and electro 
magnets, shown in Fig. 18. Fig. 21 is a longi 
tudinal sectional elevation of the dynamo, 
adapted for general service, but more par 
ticularly to work as a motor. Fig. 22 is a de 
tail view of the contact surfaces of the com 
mutator, shown in Fig. 21. Fig. 23 shows a 
modification of the electromagnets” winding, 
shown in Fig. 21. Fig. 24 is a part longitudi 
nal sectional elevation of the dynamo, the 
electromagnets being among the moving parts. 
Fig. 25 shows a modification of the electro 
magnet electrical contacts, shown in Fig. 24. 
Fig. 26 shows a modification of the electro 
magnets, shoW n in F`ig. 24. Fig. 27 is a, lon 
gitudinal sectional elevation of the dynamo, 
which may be drive on, or driven from, the 
periphery of the machine, by any well-known 
and suitable method. 

Referring to Fig. 1:-A is the axle of a ve 
hicle, carried on wheels C. W., and having 
fitted to, or made in one with it the shoulders 
B, and B'. The general framework of the car, 
(which is, or may be, of any ordinary con 
struction,) is not shown. The axle is bent, 
cranked, or made eccentric, at the part A. 
The pole-piece F, which may be a built, (so 
built for the purpose of erection,) disk of 
paramagnetic metal, and the boss C, are car 
ried on the axle, as shown. E is the arma 
ture body of the machine, and H are arma 
ture coils, through which electric current or 
currents may be passed, (when Working as a 
motor,) as hereinafter set forth. It will be 
noted that the parts are so constructed, rela 
tively to each other, that the center-line W. 
W, W. W., of the angled part A', at its mid 
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dle point i, intersects the general axis Y. Y, 
Y Y, of the rotation of said axle A, also the 
center-line X. X, X. X of the pole-piece F 
and boss C, and the center-line Z-Z, Z. Z, 
of the armature body E. Therefore the inter 
section point i is a relatively stationary point, 
about which the several moving parts may 
move in their respective paths, so that there 
may be a thorough balanced action imparted 
to said moving parts. 
At the ends of the crank portion A' are the 

shoulders B, B, of paramagnetic metal, which 
are tapered or inclined so as to retain the ad 
joining parts in correct relative position to 
one another, and so that the boss C, being 
placed loosely on said pin or portion A', is 
thereby retained in suitable relation to those 
parts of the general framework, which I have 
named “thrust-blocks' D, D, on one or other 
of which, at any one instant, the boss C has a 
greater direct pressure contact on the faces 
M, N, being held thereto by a difference of 
magnetic intensity in the opposite electromag 
nets N. In passing from the said pole-piece 
F to the said armature body E, the “magnetic 
lines’ of force intersect the armature coils H. 
The boss C is, preferably, as shown, fitted with 
the double series of anti-friction balls C, 
which fit into the fillets of the portion A' of 
the axle A, (and are so sunk into the boss C, 
as to absorb, in rolling action thereon, the 
friction due to torsional strains. Oblique 
strain and sliding tendencies, due to the nor 
mal impelling action of the pole-piece F, are 
absorbed in rolling friction on the contacts 
M',N'.) The said pole-piece F may be, pref 
erably, built up of two or more parts, in any 
well-known and suitable manner, to admit of 
its being placed on the portion A', and is suit 
ably perforated with a number of holes F, 
and provided with grooves F on the periph 
ery, to admit of the passage of oil and air, 
whenever the pole-piece F impinges against 
the oil, (shown in hair lines), and air, con 
tained within the oil holder Nº. The oil 
holder is shown at N and is shaped so as to 
admit of the normal Wabbling action of the 
pole-piece F, being held oil tight to the thrust 
blocks D and D, near the parts N', and by 
the several oil and air tubes E, E, and E. 
The tube E is provided with a suitable fau 
cet E", for the discharge of waste oil. The 
tube E is for fresh oil supply, and the tubes 
E° for air ingress and egress, during normal 
action, with consequent cooling effects. 
The armature body E is made in three parts, 

secured together, so as to insure the necessary 
spheroidal form, and to retain the armature 
coils II, with their suitable insulation, bind 
ing, and casings IK, in position, and also to ad 
mit of the termini L’ of the coils H, being 
suitably led out to form connections, (herein 
after specified,) with the commutator C. T. 
(hereinafter specified.) The armature body 
E is shown as having fitted to, or made in one 
with it, the electromagnets N, which may be 
of any well-known and suitable construction, 
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number, and arrangement, for magnetic pull 
poses. They are shown arranged radially in 
this figure, and as projecting out from the 
thrust-blocks D, D, to the armature body E. 
The armature has also fitted to, or made in one 
piece with it, the cover C. C. C., having a stuff 
ing box O and gland R. The armature body 
E is also provided with suitable lugs E", which 
are secured to Some suitable and convenient 
permanent part E" of the vehicle, by means 
of the bolts ES. 
The device C. T. is what I term the “com 

mutator,” and it consists of a cylinder T, which 
is made, preferably, in one with the armature 
E, and may be provided with a suitable drain 
E1, for the outlet of any oil which may es 
cape from the holder Nº. 

In the cylinder T is embedded, in a suit 
able insulation W, the commutator rings T.R., 
one of which is operated by means of a rack, 
and wheel or pinion T', which is turned by 
the spindle T. The spindle T has its bear 
ing in the end cover C. C, and is turned by 
bevel wheel T on the spindle T, mounted on a 
bracket Z', and connected to an operating han 
dle. With this arrangement, the ring T, IR', 
(see Fig. 4.) may be easily turned about the 
axis Y, Y, Y, Y, of the axle A, into the proper 
relative position to the other rings, so as to ef 
fect instantaneous stoppage, start, or reversal, 
of this dynamo electric machine. 
The commutator C.T. has a suitable hub 

or center Y, grooved at one end or edge to 
throw off any waste oil into the oil guard N, 
attached to the thrust-block D°. The groove 
is not shown on the drawings. Springs Y are 
also connected to the commutator, and bolts 
or pins V', suitably insulated as at V* and V. 
The springs Y' carry on their tips, in suitable 
bearings, the pivots of the conducting rolls, 
Y, which, as the axle A revolves, pass over 
the inner circumference of the rings T. R., 
thereby effecting the necessary transpositions 
of the electric current or currents from one 
ring to another, and thus effect the alternat 
ing changes in the direction of the currents 
passed through the said armature coils II. 

Fig. 2, shows one of the armature coils II, 
of Fig. 1, on a larger scale, each convolution 
being suitably insulated and bound together, 
and the whole suitably incased in the oil 
tight casing IX, when found necessary. In 
Fig. 3 the method of binding the said convo. 
lutions is shown clearly. J is the binder, 
which may be of any well known and suit 
able kind and material, being crossed between 
and brought tightly over and under (each said 
convolution, as indicated, thus interlacing 
them. The rings T. R. and T. R', (Fig. 4), 
merely afford contact bearings, being com 
plete rings suitably insulated from each other, 
and without any electric connections. The 
rings T. R. T. R. T. R* are each divided into 
two parts, insulated each from each, the bear 
ing contacts of T. R.' and T. R., being half 
the length of the same of T. R.'; but all hav 
ing the same radius, and placed as shown, 
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and suitably connected by combined bolts and 
line-pieces L', to the armature coils H., (Fig. 
1), and to the external circuit or circuits, so 
that, when one of the rolls Y°, (Fig. 1), may 
roll in contact, say at section D. D. D., (Fig. 
4), closing say the positive current or currents 
between that section of the ring T. R., and 
the corresponding section of T. R, the other 
roll will be simultaneously closing the nega 
tive current or currents between the section 
A. A. A., and the corresponding section of 
T. Rºº; and so on, closing section B. B. B. si 
multaneously with section C. C. C, section 
D. D. D. simultaneously with section A. A. A, 
and section C. C. C. simultaneously with sec 
tion B. B. B., as the rolls aforesaid perform 
their circular paths, thereby alternately open 
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ing and closing the said sections, D. D. D; 
A. A. A; C. C. C; and B. B. B; of the said 
rings T. R., T. R., T. R., T. R* and T. R.?, in 
order to maintain a continuous current or 
currents in the external circuit or circuits, 
and alternating current or currents in the in 
ternal circuit or circuits, in cases where this 
difference between the said currents of the 
said circuits is expedient. It is evident that 
said rings T.R.", T. R.T. R., may be suitably 
divided, and a suitable number of rolls Y., 
(Fig. 1), employed, to effect the proper trans 
positions, for any suitable number of arma 
ture coils, which may be suitable, as the case 
may be. 

Fig. 5 is a diagram of the electric connec 
tions of the dynamo in general. The follow 
ing explanations will render this diagram in 
Fig. 5, plain to those skilled in the art:-H 
represents the armature coils, and H' the 
helices, (of which there may be any conven 
ient number) of the electromagnets. C. T. 
represents the commutator, and E. C. the ex 
ternal circuit of either the generated or de 
rived current or currents, the crosses thereon 
indicating electric current Sources, or lamps. 
It will be noticed that the arrow heads plainly 
show alternating currents in the armature 
coils FI, and the general internal circuits, 
passing in and out through the respective 
quarters of the said commufator C. T, and a 
constant current through the general exter 
nal circuit E. C; and it is evident that suit 
able connections to and from the said rings 
T. R', T. R., T. R., and T. R., (Fig. 4) may 
be made to Suit any number of armature coils 
H. (Fig. 1.) which may be adopted: and more 
over, that in any case where alternating cur 
rent or currents may be preferable in both 
the external and internal circuits, (Fig. 5,) 
the said commutator may not be used. E. S. 
is the source of electricity. 
The action of the machine is as follows, ref 

erence being made to the enlarged diagram 
Fig. 5 which will be well understood by elec 
tricians, and on which E S shows the source 
of electricity, which may be a dynamo, stor 
age batteries, &c.: The lines Aa represent the 
wire connections, II, H', the armature coils 
T R', T R, T R, T.R., T R, the commutator 

rings, and II the magnet coils. The ring T 
R is made in two parts, with a space between 
them, as shown, and one part A.-a of the ex 
ternal circuit wire is connected to the one 
part, while the other part of the circuit wire, 
A—Mc—ac, is connected to the other part. E 
T, are lamps. Presuming that the machine 
Fig. 1, is acting as a motor, then the object 
aimed at is to impart, at Suitable times, si 
multaneous transient and opposite impulses 
to the parts of the volume of disk F, under 
the influence of the magnet fields within the 
coils H, II so that, as a result of these im 
pulses in combination with the controlling 
effects of the rolling contacts M, N, such an 
oscillatory - reciprocative and revolutionary 
action will be imparted to the disk F that, 
consequently, as long as the conditions be 
maintained, disk F forces crank A and shaft 
A round and propels the vehicle. The mag 
net and armature windings may be either 
“series’ or “shunt,’ but, presuming that 
they are wound in “series’ let it be sup 

75 

posed that the rollers Y of the commutator 
are in contact with the divisions A", D' re 
spectively, of the ring T R and also with the 
portions of the ring T R the rings TR and 
TR being inactive and merely supports, then 
the electric current from the external circuit 
A-ac will pass from the lower part of ring 
TR, through the roller Y in contact with it, 
to the division D' of ring TR and from thence, 
by wire A-ac' to the branch wires A-ac and 
A-a; and Would be divided, one current pass 
ing to armature winding H, and the other to 
the armature winding H' (see arrows Fig. 5). 
The current, passing through the armature 
windings H, and II', would convert said wind 
ings, for the time being into solenoids, and, 
as a result, the disk F would be impelled. The 
coils FI, II' are wound spirally, so that the 
portions of the disk F, which come under the 
respective combined control of the coils II, 
II“ and the magnetic fields induced in theim 
mediate vicinity of suitable portions of the 
coils, H, H', are impelled in opposite direc 
tions across the said induced and directed 
fields, i. e., the upper part of said disk Fisim 
pelled to the left hand, while the lower part 
is, at the same time, impelled to the right 
hand. From the coils H, II" (while the roll 
ers Y are still passing over the divisions D' 
and A' of the ring TR”), the electric current 
passes by the wires A-ac, A-ac', respectively, 
to the connection A-ac' where the divided 
current is again united and passes by the di 
vision A' of the ring TR and the roller Y in 
contact there with, to the upper portion of the 
ring TR and out of the commutator, through 
the connections A-a; to the “series’ wind 
ings H* of the magnets N, thereby producing 
in the latter magnetic fluxes. After passing 
through the windings of the magnets N the 
derived electric current completes its circuit 
by the external wire A-ac-ac back to the 
other terminal of the wire A-ac. By a well 
known law of magnetic circuit, these induced 
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well-known and suitable manner. 

magnetic fluxes in the magnets N will assume 
a path of least resistance to complete their cir 
cuits round the windings H of the magnets, 
therefore, cover C, C, C and rolls Y being of 
diamagnetic material, the “magnetic lines’ 
must (see Fig. 1) travel through the provided 
paramagnetic circuits, i.e., through the arma 
ture E, disk F, shaft A, and blocksD, D° cut 
ting the coils H, H' in their respective paths. 
But, as the coils H, Hare solenoids, when the 
magnetic lines cut through them, by a well 
known law of motor action, the disk F, being 
the only part free to move, will be impelled to 
roll on the contacts M, N thus causing, since 
the disk is mounted on crank A', shaft. A to 
revolve about its axis, through ninety degrees. 
At this juncture, let it be supposed that the 
disk F has been impelled over the opposite 
side to that shown at Fig. 1, then it is evident 
that the disk must be impelled in an opposite 
direction, that is, back again in order to force 
it out of position and, at the same time, com 
plete another ninety degrees of a revolution. 
This is done by reversing the currents in the 
armature coils, II, H. The reversal is ef 
fected by the rolls Y, which, during the move 
ment of the disk F and shaft A, have now 
traveled round until they cease to be in con 
tact with the divisions D, A' of the ring TR 
but have run into contact with the divisions 
B, C, of the ring TR'. As a consequence, the 
electric current from the line wire A-ac, now 
passes from the lower division of the ring TR, 
through the roll Y for the time being in con 
tact therewith, to the part C of the ring TR' 
and from thence, by the connection A-ac, 
into the branches A-a" and A-ac and so to 
the armature coils II, H'. The current as in 
dicated by the arrows, now passes in a re 
verse direction, through the coils, the circuit 
being completed through the wires A-ac' and 
A-act connection A-ac, section B of ring 
T R', the roll Y in contact there with, the 
upper part of ring T R, connection A-ac, 
coils II of magnets N and external circuit 
A-ac-ac. As a result of this reversal of the 
current, the impulses of the coils H, H', act 
on the disk F, in an opposite direction, and, 
as a consequence, turn it and the shaft through 
other ninety degrees, when again, by the move 
ments of the rolls Y* the currents are re 
versed, and so on, the currents being reversed 
at every ninety degrees of the revolution of 
the shaft. As will be seen, since the rolls Y* 
are mounted on the shaft A, the action is con 
tinuous and automatic so long as the Supply 
of electricity is maintained. 
In Fig. 5, the reversed or alternate currents 

are plainly indicated by the arrows. 
The cross section shown in Fig. 6, is through 

A. A, A, A, (Fig. 1) of the electromagnets N, 
and shows the electromagnet core Nº insu 
lated from and surrounded by the helix N, 
which may be insulated or covered in any 

Nº repre 
sents the covering. 

Fig. 7 shows a modified form of spider for 
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the commutator C. T. (Fig. 1), and may be 
used in lieu of the spider there shown with 
the rolls Y, in any case where suitable, or 
where brushes Y, (Fig. 7) of any well-known 
and suitable type and material, may be pref 
erable to rolls Y, (Fig. 1.) It will be noticed 
that the springs Y', (Fig. 7,) in the sockets 
or arms Y, keep a constant initial outward 
pressure on the brushes Y, to keep them in 
contact positions, when the centrifugal force, 
due to revolution, may be small or nil. With 
this arrangement, as portrayed in the afore 
described figures, though with special refer 
ence to Fig. 1, if suitable electric current 
or currents be, as hereinbefore specified, con 
ducted through the armature coils H, then, 
by the well-known principle of action of so 
called “electric motors,” the disk pole-piece 
F, with its boss C, being the only part free to 
move under the conditions, and having suit 
able contacts at its boss C, at any one instant, 
with either one or other of the thrust-blocks 
D or D, at the surfaces M',N', is impelled to 
move as nearly at right angles to the said ar 
mature coils II, opposite, or in the vicinity of, 
each electromagnet N, as the rolling action of 
the said boss C on the said contact surfaces 
M', N', will permit, which said impelling 
action is caused to be repeated in suitable, 
successive order, by the commutator C. T., 
alternately changing the direction of the said 
electric current or currents passed through 
the said armature coils II, so as to cause the 
said pole-piece F to Wabble, with the inter 
section point as center. The result of the 
construction is that the movement is equiva 
lent to that which can be effected by any 
well-known form of gearing, thus effecting in 
this case, or in any other case, by the means 
shown in Fig. 1, a so called “gearing down” 
effect, from the angular velocity of the pole 
piece F about the point i, to the angular ve 
locity of the axle A about its axis Y.Y., Y.Y, 
without the intervention of so called “gear 
ing.” It will be noted that if, in any case, 
said contacts M', N', on the said boss C, may 
be preferably less in diameter than the cor 
responding contacts M, N, of either one of 
the said thrust-blocks, a so called “gearing 
up’ effect would thereby be effected. 

In order to reverse the dynamo, the operat 
ing ring, say T. R', (Figs. 1 and 4), of the com 
mutator, may be turned, by means of the 
wheels T (Fig. 1), and spindle T, through 
one hundred and eighty degrees or any other 
suitable angular quantity, thereby reversing 
the order of sections D. D. D., C. C. C., A.A.A, 
B. B. B., (Fig. 4), and in order to maintain a 
stoppage of the dynamo, the same ring, say 
T. R', may be turned, by the same means, 
through ninety degrees, or any other suitable 
angular quantity, thereby destroying the al 
ternating order of the transpositions through 
the divisions D. D. D., A.A.A, C. C. C., B. B. B. 
In order to reverse these operations, the said 
ring T R may be either turned the reverse 
way, or still farther in the same direction, 
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until the said sections D. D. D, A. A. A. C. C. 
C, B.B. B., may have the necessary relative or 
der to produce the desired results. 

It will be noticed that if an oil or lubricant 
be used, which is a non-conductor of electric 
ity at the voltage at which this dynamo may 
be worked, then the oil-holder N (Fig.1) may 
be omitted, when the whole machine becomes 
simultaneously an oil holder; and it will be 
noticed that, in any case whatever, the con 
tact Surfaces M, N, at and on one or other of 
the said thrust-blocks, may have different di 
a meters from the similar surfaces at and on 
the other thrust-block, with their correspond 
ing surfaces M, N, of the boss or center C, 
thus effecting a difference between forward 
and reverse velocities, in any case where pref 
erable, as, for instance, to return energy to 
the general circuit or circuits, when a car or 
other vehicle, may be descending a grade; and, 
moreover the said electromagnets N., may be 
substituted by permanent magnets, if pref. 
erable. If the aforesaid difference of mag 
netic intensity or intensities, between opposite 
electromagnets N, (Fig. 1), may not afford 
sufficient pressure on the contacts M',N', to 
maintain the necessary rolling action thereon 
at all points of revolution of shaft A, then 
the modified form of the armature body E, 
shown in Fig. 8, may be used, where an inter 
mediate section E is threaded to extensions 
E" by right and left threads to the main sec 
tions of the armature body E, and the sections 
may be drawn together by turning the section 
E° through teeth W operated by a worm W8 
on the spindle T. There is thus afforded a 
means of varying the contact pressure on the 
contacts M',N', so that an instantaneous stop, 
or start, may be effected, independently of 
any electrical means, thus rendering it un 
necessary to interfere with the continuous 
action of the electric current or currents, ex 
cept when a reverse action may be desired. 

In Fig. 9 is partly shown a modified form 
for attaining the same object. The lever T11 
is attached at T, to suitable operating de 
vices and is pinned, at T', to a loose collar or 
ring Z, on the ring T, around the axle A, 
and, by a link Z’, is connected to the thrust 
block D by means of a pin T. Further, it 
will be noticed that in Fig. 9, the armature E 
is made or built up of a suitable number of 
parts, consisting of the sections E, with flanges 
E', shown above the dotted lines, and held 
together by the bolts or pins E'. The oil 
holder N is made of jointed sections, one of 
the joints being shown at N', for the purpose 
of affording access to the internal parts. 

Fig. 10 represents the dynamo adapted for 
propulsion in Water, (as, for instance, at the 
stern, or in the “dead Wood' of a marine 
ship.) The spindle T, which is operated by 
any suitable means, operates the cylinder T, 
(which contains all the rings T. R., rigidly em 
bedded in suitable insulation V.) by an ex 
ternal rack T. O, into which gears the spur 
pinion T on the spindle T', which is turned 

by the bevel wheels T, the said spindles T. 
and T having their respective bearings on 
the bracket Z, which may be fitted to, or 
made one with, the rigidly fixed containing 
cylinder Z, all the other parts of the said cur 
rent transposer C. T. being similar to those 
shown in Fig. l. The pole-pieces F may be 
similar in their helical formed surfaces to the 
blades of a screw-propeller, or they may be 
made specially wide for purposes of propul 
sion toward and at the Outer tips, where they 
may be suitably curved to present sufficient 
surfaces to form suitable magnetic fields with 
the armature body E, made in sections E, E' 
and E°, secured by screws A. P. Armature 
body E is provided with a suitable guard N, 
to protect the insulated electric connections 
L', passing through glands L*. The thrust 
blocks D and D have strengthening ribbed 
flanges D', and pins or bolts D', for securing 
said blocks to the frame X. The thrust-block D 
has a stuffing box O, and the gland R, to prevent 
leakage of water round the shaft A. The oil 
Îhole and groove W, in the frame and block D, 
are for the purpose of distributing oil, from the 
pipe X' to the channel U, and over the bearing 
of the shaft A. The oil is transmitted, through 
the channel U, to the several bearings within 
the boss C, which is spheroidal in contour; 
the internal rolling surfaces M', N', on the 
boss C, are less in diameter than the corre 
sponding surfaces M', N', on the thrust-block 
D. The said boss C is also provided with the 
external rolling contact surfaces Mº, Nº. By 
this arrangement, motion of the pole-pieces or 
blades F, in a reverse direction to that of the 
shaft A is effected, and the said blades F are 
caused to constantly revolve into mechani 
cally undisturbed water or air, as the case 
may be, simultaneously with their Oscillatory 
reciprocative-feathering propelling action. 
This rotation of the shaft is in a direction, 
according as the said shaft A may be moved 
longitudinally in one direction or the oppo 
site, by the solenoid S, which is provided with 
a suitable spool T, having on it a cogged seg 
ment TS, and a helical thread T, fitting into 
a corresponding groove in the rigidly fixed 
cylinder T", in which, at a sliding fit, there is 
the piston G, of some suitable paramagnetic 
metal, and rigidly attached to the shaft A, SO 
that, through the rotation of pinion.T, which 
gears with said cogged segment T, the solen 
oid S will occupy a position at one side or 
other, or midway in relation to the piston G, 
and thus, by magnetic impulse, will move the 
said shaft. A longitudinally, or retaining it in 
a mid-way position, thereby engaging, or re 
taining in a mid-position, the contacts M',N', 
and M, N, of the boss C, thus effecting the 
aforesaid forward and reverse, or a cessation 
of propulsion, at will. 

Fig. 11 is a section, through B. B., B. B., of 
the electro-magnets N, in Fig. 10, the core N, 
helixN, and water proof and tight casing N, 
being all of a suitable oval or elliptical sec 
tion, in order that the said electromagnets N 
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(Fig. 10), may pass through water or air, as netic impulse on said hub Y, in an opposite 
the case may be, with a minimum retardation 
to the desired propulsion. 

Fig. 12 is a Mercator’s projection of the in 
ternal surface of the cylinder T (Fig. 10), 
showing the rings T. R., T. R., T. R., T. R', 
T. R* (Fig. 12), embedded in the insulating 
material. This figure differs only from Fig. 
4 in that the cylinder T, with its parts, must be bodily operated. 

In Fig. 13, the armature E, with its attach 
ments, is stationary, the guard or casing N 
being sufficiently large to prevent circulation 
of Water through the said armature E. The 
object of having the casing at one end only 
is to prevent water along with floating parti 
cles rushing through the machine and tend 
ing to clog it up and impede the working. In 
this figure the extended boss C° presents the 
Outer rolling contacts M, N, to the outer 
thrust block D", the boss C, (which is provided 
With actuating anti-friction balls C", which 
may be inserted by the hole, plugged by the 
plug O',) presenting the inner rolling contacts 
M, N, to the inner thrust block D. The boss 
C. carries the hollow semisphere E, E with its 
blades F A. R. is an armature ring, which re 
tains the armature coils Hin their respective 
positions. In this case, the cylinder Tis pro 
vided with a drain hole Tand is rigidly fixed, 
by bolts T', to the general frameworkX. In 
this view, the spool T, with solenoid S, is 
mounted on a rigidly fixed cylinder T. The 
shaft at A can, as shown, be operated by steam, 
hydraulic or pneumatic pressure on piston G, 
as Well as by the action of the solenoid S. 

Figs. 14 and 15 represent a case where a 
dynamo is applied to th; suitably divided, or 
recessed or cloven, mid-ship bottom of a mer 
chant marine ship, the commutator C. T. be 
ing inside the vessel, and connected to the 
shaft. A by means of a shaft or spindle A, and 
suitable bevel wheels A, which are suitably 
in cased, (see dotted lines Fig. 15) to prevent 
obstruction to their normal action. A4 is a 
stuffing box and gland, to prevent leakage. 

In Fig. 16, the armature is the moving part, 
having the propelling blades F, rolling con 
tacts M, N, and boss or center C, and has ac 
commodation for the box-nut C°, which is 
Screwed internally over the extremity A' of 
the shaft A, retaining actuating balls C', and 
With Suitable hole for the insertion of the ca 
ble Lu, Which makes the electrical connections 
With the coils II, and passes to the swivel L., 
through the central hole U of the shaft A, 
which is provided with a suitable stuffing 
gland L', to keep back oil and water. The 
Commutator C. T. is similar to that shown at 
FigS. 1 and 15, except that it has a bracket N, 
to support the swivel L. The casing T8 has 
a Spring S', which presses against the hub Y 
of the commutator C. T, thereby keeping a 
longitudinal strain on shaft A, to effect the 
necessary contacts M', N', while the said so 
lenoid S, (through which some suitable elec 
trie current may be passed), excites a mag 

direction to said spring S', thereby effecting 
an automatic regulation, similarly and for 
the same purpose as solenoid S in Fig. 13. 

Fig. 17 shows a modified form of thrust 
block D. Y is a cylinder. The channel SP 
may admit some suitable fluid pressure to act 
on piston G', which may be fitted to or made 
in one with the thrust-block D so that when 
thrust of propulsion comes on the said thrust 
block D, said fluid pressure on said piston G' 
will yield to said thrust, admitting of Sufi 
cient longitudinal movement of said thrust 
block D, (before stop ring DR comes in con 
tact with block D D,) to transmit a sufficient 
similar movement, through any well known 
and suitable system of devices Q Q' to regul 
late the source or sources of power, by any 
well known and suitable means, whether Such 
source or sources may be mechanical or elec 
trical, this system of regulation being particul 
larly useful, as for instance in heavy Seas, or 
any varying load. O O are stuffing boxes. R. 
R', stuffing glands. Z. (Figs. 13 and 17) is a 
slide valve, operated by rod Q Q. D. C. drain 
cocks. 

Fig. 18. shows the dynamo adapted forgen 
eral purposes, as a dynamo or motor, having 
the electromagnets N at one end and the com 
mutator CT at the other end of the armature 
body E, which is provided with the external 
helix N to assist or augment the magnetic 
circuit or circuits through said armature body 
E which may be further provided with suit 
able feet E secured by bolts E. It differs 
from Fig. 1 in having teeth or cogs on the 
contact surface M' of the thrust-block D, 
meshing into corresponding teeth or cogs on 
the corresponding surface M' of the boss or 
center C and further in having a solenoid S 
(through which the electric current, or any 
suitable part thereof passes) and spring S' 
similarly to Fig. 16 so arranged that the me 
chanical and magnetic actions are directly on 
the hub Z of the belt pulley B P which is rig 
idly keyed to shaft. A thereby effecting the 
automatic regulation similarly as in Fig. 16. 
The shaft A* is attached rigidly to the ex 
tremity A' of the shaft A thereby retaining 
boss C with pole-pieces F in suitable relation 
to the cogged contacts Mand the rolling con 
tacts N'. In any case where preferable, the 
said toothed contacts at M may be plain roll 
ing contacts in which case, (as shown dotted) 
said shaft. A may have fitted to it or made in 
one with it, the suitable collar V'operated by 
the lever TT, which has its fulcrum at TT 
and operated at the end TT thereby render 
ing it unnecessary to manipulate the commu 
tatOr. 

Fig. 19 shows a modification of Fig. 18 NN 
being additional electromagnets and Il II be 
ing additional coil placed on the pole piece F, 
the currents from or to which pole piece F 
may be conducted by the wires L'. 

Fig. 20 shows a further modification of Fig. 
1S, having the coils II II on the pole piece F, 

7 ? 

75 

9 O 

OO 

I C5 

IC 

I 

I2 ? 

125 

  



? ? 

500,663 

in an extended casing K K and the electro 
magnets N clad by the shroud D and covered 
So as to act on the extended portion of the 
said coil H H and having an additional helix 
Non the thrust-block D thus utilizing thrust 
block D as another electromagnet. 

In Fig. 21 is shown the machine specially 
adapted as an electric motor for general work, 
the thrust blocks D and D° being utilized as 
electromagnets, similarly as in Fig. 20, and 
the armature body E, is provided with air 
holes Eº and oil-holes Eº and Eº and the cov 
ered commutator cylinder T which has a hole 
E' to accommodate the drain pipe T. The 
Commutator C T is similar to that shown in 
Fig. 10 but in Fig. 22 is shown a Mercator’s 

- projection of the transposing rings TR'', TRº, 
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TR*', TR', TR*', which may be adopted. It 
will be noted that the said rings, though dif 
ferent in shape from what has been previously 
referred to herein still the same electric effects 
are insured, the bent portions TR acting for 
bearings for the said rolls in the places I and 
2 and rings or portions TR in the other two 
places 3 and 4 as said rolls pass over spaces 
between the divisions D D D, C C C, AAA, 
B. B. B. 

In Fig. 23 is shown a modification of the 
electromagnets N in Fig. 21 the helix N3 be 
ing wound internally to the armature body E 
and externally on the thrust-block D thus in 
tensifying the so called “magnetic circuit 
through said armature body E and thrust 
blocks D and D* with consequent increase of 
field intensity. 

Eig. 24 shows the electromagnets N mounted 
on the common boss or center C and tipped 
With the pole-pieces F the electric current be 
ing Supplied to the helices of the said electro 
magnets by means of the rolling contacts L8 
rolling in pairs each pair being insulated from 
one another, and connected by wires L to the 
electric Source or sources and in this case the 
said armature body E will have a suitable ob 
late-spheroidal form, to suit the paths of the 
said pole-pieces F. 

Fig. 25 shows another method of supplying 
the electric current to the electromagnets N: 
Li being the suitable metal contacts, and B 
the insulations embedded in the shoulders B, 
IB, of the shaft A and in the thrust-blocks 
D, D, conveniently near the rolling contacts 
M',N'. 

Fig. 26 shows in part another method of ar 
ranging the electromagnets shown in Fig. 24, 
two being radial, and four tangential, (Fig. 
26) passing their “magnetic lines’ in suitable 
directions, as is well known to the art, through 
four pole-pieces F. 

In Fig. 27 the armature E, cylinder T, cur 
rent collector cylinder T', the electromagnets 
N, pole-pieces F and shaft A, each with their 
respective devices, are all driving parts while 
the thrust-blocks D, D*, are stationary with 
the bed-plate X, the block D being adjusted 
longitudinally by means of the hand wheel 
TT to effect the rolling contacts M',N', also 

to effect a start, stop, or variation as required 
mechanically. The commutator rolls Y are 
operated on the block D° by means of the 
hand wheel T. Oil chambers X’ are provided 
in the thrust-blocks and the chains U' lifting 
the oil there from, and passing it on through 
the helical grooves U in the surface of the 
shaft A, to lubricate internal bearings. It 
will be noted that if preferable, the pillow 
block D may be the longitudinally adjust 
ble one. 
Although I have shown on my drawings, 

by way of example, convenient methods of 
carrying out my invention in practice, I do 
not limit myself to the exact arrangement or 
arrangements of parts thereon shown, as the 
arrangements may be manifestly slightly al 
tered, as is evidently compatible with the Ver 
satility of the invention, to suit different re 
quirements; and it is to be understood that 
it may be used efficiently and advantageously 
for all purposes to which dynamo electric mal 
chines in general may be applied, or are suit 
able. 

Having now fully described my invention, 
what I claim, and desire to secure by Letters 
Patent, is 

1. In a dynamo electric machine, a main ro 
tating shaft arranged in a straight line, and 
pole-piece projections F carried by said shaft 
and extending from opposite sides thereof at 
an angle less than a right angle, combined 
with an armature and magnets, substantially 
as described. 

2. In a dynalmo-electric machine, a, main r()- 
tating shaft, a boss arranged centrally there 
on and pole-piece projections F extending 
from said boss at an angle less than a right 
angle to the line of the shaft and from oppo 
site sides thereof, combined with an armature 
and magnets, substantially as described. 

3. In a dynamo electric machine, a main l'O- 
tating shaft arranged in a straight line, and 
disk pole piece F carried on said shaft and 
inclined thereto at an angle less than a right 
angle, combined with an armature and mag 
nets, substantially as described. 

4. In a dynamo electric machine, a main ro 
tating shaft, a boss arranged centrally there 
on and disk pole piece F extending from said 
boss at an angle less than a right angle to the 
line of the shaft combined with an armature 
and magnets, substantially as described. 

5. In a dynamo electric machine a main 
shaft, a pole piece extending at an angle from 
the shaft less than a right angle, a hollow 
shell carried by said pole piece and external 
blades carried thereby, substantially as de 
Scribed. 

6. In a dynamo electric machine, a rotating 
shaft, inclined shoulders projecting there 
from and polepieces fitted between said shoul 
ders, substantially as described. 

7. In dynamo electric machines, the Colm 
bination with a bent, cranked, or eccentric 
shaft or axle, of a boss or center fitted on Said 
shaft or axle, a pole-piece made in one with Ol' 
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fitted on said boss or center, and of a thrust 
block, substantially as hereinbefore set forth. 

S. In dynamo electric machines, the com 
bination with a bent, cranked, or eccentric 
shaft or axle, of a boss or center fitted on 
Said shaft or axle, a pole-piece made in one 
With or fitted on said boss, and of thrust 
blocks with contact or bearing faces between 
Said blocks and Said boss, substantially as 
hereinbefore set forth. 

9. The combination with the bent, cranked, 
or eccentric shaft or axle A, of the boss C, 
pole piece F, thrust-blocks D, D, magnets N, 
and inclosing armature E, substantially as 
hereinbefore set forth. 

10. The combination with the shaft or axle 
A, of the boss C, pole-piece F, thrust-blocks 
D, D', magnets N, armature E, and oil casing 
N, fitted within said armature, substantially 
as hereinbefore set forth. 

11. The combination with the shaft or axle 
A, of the boss C, the inclined pole-piece F, 
thrust-blocks D, D, the side magnets N, ar 
mature E, and coils H, II on the circumfer 
ence of the pole piece, substantially as here 
in before set forth. 

12. The combination with the shaft or axle 
A of rolls Y carried on said shaft by means 
of springs Y', transposing rings T R and 
means for operating one or more of said rings, 
substantially as hereinbefore set forth. 

13. In a dynamo electric machine, the com 
bination with the main shaft, boss with pole 
pieces thereon, the armature, contact sur 
faces M', N, M, N, and means for varying 
the degree of contact between said surfaces, 
Substantially as hereinbefore set forth. 

14. The combination with the shaft A, of a 
movable thrust-block surrounding said shaft 
and regulating devices connected to said 
movable thrust-blockfor regulating the source 
or sources of power, substantially as and for 
the purpose hereinbefore set forth. 

15. The combination with the shaft A, of 
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an extended thrust-block surrounding Said 45 
shaft, and a piston G made in one with or Se 
cured to the thrust-block, said piston being 
inclosed in a cylinder containing fluid preSS 
ure, substantially as and for the purpose here 
in before set forth. 

16. In dynamo electric machines, the com 
bination with a bent, cranked, or eccentric 
shaft or axle, of an inclosing armature, made 
in two or more parts, and carried on said axle, 
and of a device for drawing the parts of Said 
armature together or for thrusting them 
apart, substantially as hereinbefore set forth. 

17. The combination with the bent, cranked, 
or eccentric shaft or axle A, of a thrust-block 
fitted on said shaft or axle, of a boss C, Con 
tacts M', N', between said boss and thrust 
block and teeth or cogs on the boss and thrust 
block, which mesh into each other, Substan 
tially as hereinbefore set forth. 

18. The combination with the bent, cranked, 
or eccentric shaft or axle A, of a pole-piece 
fitted on said shaft or axle, an inclosing or 
partially inclosing armature and electromag 
nets fitted around said shaft or axle, Substan 
tially as hereinbefore set forth. 

19. The combination with the bent, cranked, 
or eccentric shaft or axle A, of a boss fitted 
thereto, one or more magnets fitted to Said 
boss and one or more pole-pieces surmounting 
said magnets, substantially as hereinbefore 
set forth. 

20. The combination with the bent, cranked, 
or eccentric shaft or axle A, of a boss fitted 
thereon, one or more magnets fitted to said 
boss, one or more pole-pieces fitted to Said 
magnets and electrical contacts L, Substan 
tially as hereinbefore set forth. 
In witness whereof I hereunto set my hand 

in presence of two witnesses. 
JOIN MACHAFFIE. 

Witnesses: 
JOHN B. HAGADORN, 
LEWI T. CLUTE. 
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