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UNITED STATES

e ey

PATENT OFFICE.

FREDERICK J. HAERER AND CHARLES L. GIKELEITER, OF PHILADELPHIA

?

PENNSYLVANTA.

COMMUTATOR.

'SPECIFICATiON forming pai‘t of Letters Patent No. 567,745, dated September 15, 18986,
~ Application filed April 11,1896, Serial No. 587,166, (Nomodel)

To all whom it may concern: - -
Beitknownthat we, FREDERICK J. HAERER
and CHARLES L. GIKELEITER, citizens of the

United States, residingin the cityand county
5 of Philadelphia, State of Pennsylvania, have
invented a new and useful Improvement in
Commutators, which improvement is fully
set forth in the following specifiecation and
accompanying drawings. |

Our invention consistsof an improved con-
struction of commutator, the novel features
of which will be hereinafter set forth.

It further consists of a novel construction
of brush-holder, which is so arranged as to
15 act independently of each of the above disks

and allow the easy removal of a brush at all
times, there being thus a brush-holder and
brush supplied for each coil, and each holder
having an adjustable spring, whereby the
20 amountof contact between the brush andthe
commutator can be adjusted according to re-
quirements, each brush being insulated and
separated from its neighbor. )
1t further consists of novel details of con-
25 struction, all as will be hereinafter set forth,
and specifically pointed out in the claims.
Figure 1 represents a side elevation of a
commutator embodying our invention. Fig.

2 represents a longitudinal sectional view of
3o the same. I'ig. 3 represents an end view of

Fig. 2 with the outside washers on the left
hand of said figure removed.
7, and 3 represent plan views of the different

IO

commutator-sections or half-rings employed

35 seen 1 Kig. 2, the same being removed from
position and being shown in the same rela-
tive position that each occupies respectively
to 1ts neighbor when the commutator-sections
are assembled. Fig. 9 represents an end

40 view of Fig. 2, viewed from the end opposite
to which Ifig. 3 is taken. T'ig. 10 represents
a perspective view of blocks or filling-pieces
employed to interrupt the circuit in the sec-
tions of the commutator. TFig. 11 represents

45 a section on line x @, FFig. 10. Figs. 12,13, 14,
15, 16, and 17 rvepresent plan views, respec-
tively, of insulating washers or disks em-
ployed, which are interposed between the
commutator-sections, said insulating-washers
50 being shown in their relative position which
theyassume to each other when the parts are

Figs. 4, 5, 6,

assembled. FIig. 18 represents a plan view
of a check or jam nut employed. Fig. 19
represents a side elevation of the rods em-
ployed to hold the different sections of the
commutator in assembled position, said rods

55

also ‘serving as conductors to conduct the -

electricity to theirrespective commutator-sec-
tions. Iig. 20 represents a partial sectional
view of the end of the rod seen in Fig. 22X
showing the socket therein for the reception
of the conductor. Fig. 21 represents an end
view of a conducting-rod employed, showing
a different manner of making the connection
therewith. - IFig. 22 represents a side eleva-
tion, partly in section, of a brush-holder em-
ployed. Iig. 22%represents a side elevation

~of a rod which may be employed to hold all

the sections of the commutator in assembled
position. Fig. 23 represents a section online
Yy, 1g. 22. T'ig. 24 represents a perspec-
tive view of the lower portion of an arm to
which the brushes are mounted. TFig. 25 rep-

Tresents a side elevation, partly in section, of

a block on which the brushes are mounted.

IFig. 26 representsarod employed to hold the

arms which carry the brushes in position.
Fig. 27 represents a section on line z z, Fig.
20. Fig. 28 represents a perspective view of
an insulating-sleeve emploved, the brush be-
ing shown in dotted lines. Tig. 29 represents
a side elevation of a modified construction of
brush in which a roller is employed. Fig. 30
represents a section of a modification.

- similar letters of reference indicate corre-
sponding parts in the several figures.

- Referring to the drawings, A designates a

commutator, the same consisting of the disk

b, which has a hollow sleeve C attached there-

to, which serves as a support for the washers
and held rings or disks of which the commu-
tator 1s composed. |

In order that the construction of the eom-
mutator may be best understood, a descrip-

‘tion of each section as it is placed in position
‘will be given in order. The insulated washer

D 1s first slipped upon the sleeve C and moved
into contact with the disk or body B, as will
be understood from Figs. 1 and 2, the said
washer having a suitable body portion E and
a hub If attached thereto, said body portion
L having the holes G therethrough, which in
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the present instance are twelve 1n number,
the same corresponding in number to the
holes H on said body B, which have therein
the insulation J, as seen in Ifig. 9, the num-
ber of holes in the washer D (seen in Fig. 17)
and the body B being the same as the num-
ber of half rings or disks employed, as will
be hereinafter explained.

Upon the hub F of the washer D is placed
the commutator -section II*, which is com-
posed of two half-rings J® and I, the same
having a circular opening J¢ the diameter
of which is slightly greater than that of the
sleeve C, sald sections belng plOVl(lul with
the holes U and W, which are five in 11111111){11
in each section, as indicated in Fig. 8, and

each section having o tap-hole V and X for .

a purpose to be hereinatter referred to.

The relative position of the aforesaid holes
will be understood from Ifg.
edges of sald half-rings being provided with
the oppositely-located recesses L and M.

N desiguates insulation between said sec-
tlons, the position of the same being under-
stood from Ifigs. 1 and 8.

P designates a block or filling-piece which
1s Inserted in each of the recesses Lo and M,
the same having the body portion Q and the
tongue I projecting therefrom, said tongue
being curved on the same radius as the pe-
riphery of the commutaror-sections thereof,
formingan unbrokencontinuous surface with
the same, as will be evident from the left-
hand portion of Fig. 1

S designates holes through the said body
portion (), through which the screws 1" are
adapted to pass, the said screws entering the
Imsulated washers on either side of each insu-
lated section,as will be hereinafter explained.

Next to the commutator-section H is placed
the washer X*, (seen in Fig. 16,) which con-
sists of the body Y and the flange or hub Z,
the same being in all respects similar to the
washer D, (seen in Fig. 17,) except that the
holes A’ therein are ten in number and are
located relative to eewh other, as will be evi-
dent from said Iig.

Upon the hub 7 of Lhe washer X~ is placed
the commutator-sections B, (seen in Fig. 7,)
the same consisting of the members C' and D',
which are provided with the diametrically
opposite recesses I£° I, in which the filling-

piece P 1s 1nserted when the parts are assem-

bled, the members C' D' being provided with
holes TI" J', in which a suitable insualation is
placed, and the tap-holes or threaded sockets
IK' LY, the relative position of which will be
evident from IFig. 7, it being noted that when
the parts are assembled the recess KE'isturned
axially a short distance from 1‘]’16 recess L of
the section I, as seen 111 Fig. 1
Next to the section E' is placed a washer M,

whose construction will be evident from Iig.
15, the same having a body and a flange N’
I’ and being provided with the holes Q’, which
it will be noted are eight in nuamber. Upon
the hub P’ of the washer M’ is supported the

5, the abutting

567,745

commutator-section R, the same consisting
of the half-rings 8’ 1", in which are the oppo-
sitely-located recesses U’ V', the said half-
rings having the holes X' therein, which are
provided with insulation, and the tap-holes
Y' 7', respectively, the position of the same
bemg evident fwm IFig. C.

Next to the commutator-section R'is placed
theinsulating-washer A% (seenin Ifig. 14,) the
same having the body portion and hub b~ C*
and being plowdud with the holes D~ which
are oppmnu to each other and are six in num-
ber, as will be evident from said IFig. 1.
Upon the hub C° of the washer A®is placed
the commutator-section E° the same being
composed of the members F? G”, having the
oppositely-located recesses 11* J° and Lh@ in-
sulated holes IK* L5 and the tap- holes M? N*,
the relative position of the same beingevident
from Kig. 5.

Next to the section 2 is placed the washer
P (seen in Iig. 13,) the same having a body
portion and hub substantially like the others
already described, and having the holes Q7
opposite each other, which are two 1in number.
Upon the hub of the insulating-washer P* is
placed the commutator-section h g the same
being composed of the members S T2, which
havethe oppositely-located recesses U* V& and
the Insulated passages X* Y=, and the tap-
holes or threaded sockets Z° A”, the relative
1)()Hiti01'l of the above being evident Irom
1{ l{]

Ne\t the commutator-section R is placed
the insulating-washer B? the construction of
the same being apparent from Iig. 12, the
same having a hub and body portion and the
oppositely-located passages °, which, it will
be noted, are two in number. Upon the hub
of said washer I3%1s placed the last of the com-
nutator-sections D (seenin I'ig. 3,) the same
being composed of the members 1 F* and
having the recesses G® H° and the tap-holes
I3 J3 located relatively to each other, as scen
in Fig. 3.

L desi onates a locking device which is com-
posed of the washers M? which are held to-
gether by screws in the manner indicated at
the left of Ifig. 2, said device being internally
threaded and adapted to be qeunul upon the
extremity of the sleeve C, the inner washer
being of insulating material,

N® to T% inclusive, designate conducting-
rods which have the double function of serv-
ing to hold the several commutator-sections
I position and to conducet electricity to their
appropriate section, as will be explained.

U® designates a rod which may be em-
ployed, if desired, to extend longitudinally
through all of the sectionsseen in assembled
position in Figs. 1 and 2, and is provided with
the jam-nuts V2, which serve to lock the parts
in assembled position and prevent any tor-
sional movement thereof. Thesaid conduct-

ing-rods N° 1% may be provided with the hol-
low sockets I1° as indicated in Ifigs. 1 to 20,
in which the conducting-wires can be secured
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in any suitable mannef, or, if desired, said | will be apparent thatshould there be as many

rods may be constructed as seen at W3 in Fig.
21 and provided with an eye Y3, in which the
conductor Y° may be inserted.

1t will of course be apparent that other de-
vices may be employed for attaching the wires
leading from the armature-coils to the con-
ductor-rods, as, e. g., a wire may be wound
around an end of said rods and held in posi-

tion by a nut, as V3, and it will be further.

evident that one of the nuts V? (seen in Fig.
22%) may be omitted, if desired, when the rod
U® is employed to hold the commutator-sec-
tions in position. |

The manner of assembling the sections of
the commutator will be appalent from the
foregoing, the insulating-washer being first
placed upon the sleeve C and moved mto jux-
taposition to the body B, as indicated in ]f‘w
2, after which the eonduetmﬂ* rod N3 is in-
serted thr ough the proper heles II and G and
its threaded ends are screwed into the tap-
holes V and X of the section II. Next comes
the washer X*, (seen in Fig. 16,) and upon
this are placed the membem of the comm u-
tator-section B/, (eeen in Fig. 7,) and the next
longer eenduemnﬂ :rods P are inserted

thr eucvh the proper heles of the body portion

B, the washer D, thesection H, and the washer
"{ ‘the threaded ends of said rods P° being
screwed into the tap-holes K' and 1/, and so
on, after which the filling-pieces P are placed
n pesmmn as indicated at the left of Iig. 1
and 1n Figs. 3 and 13, the tongue R of sald
ﬁllinn-pieee bridging the space in the recessed
membvers of eaeh eommuteter -section, as will
be evident from Fig. 1, it being further ap-
parent that each llmg- plece P 18 turned
axially a short distance from the filling-piece
of the adjacent section, as will be understood
from the location of the recesses L, E', U', and
J*, as seen in Fig. 1, whereupon it will be seen
tha,t upon the eonneetmn being made between
each coil of the armature and the appropriate
conductor-rod N° to T® all the lines of force
generated will be conducted from the respec-
twe colls of the armature to the appropriate
commutator-sections, the same being so ar-
ranged that they thus come into aetmn one
(Lfter the other, like an endless screw, for as
S00N as a br'ush leaves the 1ast,eommutator—

section or pair of disks the first ones start
1nto operation again, and so on over and over

again. -

By arranging the above commutator-sec-
tions in the manner described an opportu-
nity is given for using each pair of armature-

coils mdependently and for independent |

wmklng, the arrangement of the half-rings

or Sections enablmﬁ the operator to take eff'-

any brush eenneeted with the coil or coils
which may have burned out or become dam-
aged from any reason, thereby enabling the
aehlne to still run wﬂghout any inter fel ence
whatever.
The commutator sections or disks can be
arranged 1n almost any number, although it

coll-armatures as two, three, or four as many
commutators as is necessary should be placed
on each machine, it being apparent that in
case a plurality of commutators are employed,
as suggested, they would be arranged in the
same manner, so as toget the above-deseribed
endless-screw action.

Referring now to Figs. 22 to 28, inclusive,
in which the brush-holder and brushes are
shown, and the preferred manner of mount-
ing the same, A* designates the brush-holder
ha,vmﬂ' its different elements In assembled
peelmen

B* designates a supporting bleek or body,
which has a threaded stem C° thereon, where-
by said brush-holder canbe readily etmehed
to any desired point.

C* designates a series of recesses which are
cut in
having the partitions D* thelebebween the
eutermost of said partitions belnn*thlekened
as at Ef and F4 and the sald partition E* hav-
ing a thr eaded opening .therein, while the
portion F* has a seat G* therein for the head
H* of the rod J* which has a threaded end

“K*% which is adapted to be passed through the

holes K¢ and engage the threaded hole in the
portion K<

L# designates a series of threaded passages
in the body B%, which are arranged in aline-
ment with the recesses C*and have seated
therein the threaded plugs M* which serve
to hold in position the springs N4 one end of
each of said springs abutting against said
plugs, while their other ends abut against
the portions P* of the bases Q* of the brush-
holders, each of said bases having an arm R4
projecting therefrom. = Near the extremity
of each arm is located the head S5 in which
the insulating-sleeve S*is located, said sleeve
having passing therethrough the brush V¢,
whose end W* is adapted to contact with its
proper commutator-section, as seen in Ifig. 3,
the aforesald brushes being held in position
by means of the screws T¢, which are pro-
vided with the heads U, it being of course
understood that suitable connections are
made to the brushes V* whereby the elec-
tricity can be conducted therefrom to any
desired point. |

said block or body B% said recesses
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In Fig. 29 is a modified construection of -

brush, the same having the body portion X*

‘and the roller Y*, journaled in the extremity

thereof, said roller having bearing thereon
the spring Z. -

The operation is as follows: The brush-
holders are assembled in position by placing
the bases Q*in the recesses E*, after which
the rod J* is passed through the passages K¢
and K% The springs N*of the screws M*are

then placed in position, after which - the
brushes V*can be adjusted as desired, it be-
ing apparent that each brush-holder acts in-
dependently upon each commutator disk or
section, and that the easyremoval of a brush
at any time 18 permitted, each brush-holder
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being arranged tosuitthe width of its appro-

priate hall-rings or commutator-seetion, and
1t being further apparent that a separate and
independent brush is supplied for each coil.
By means of the spring and adjusting-screw
cach brush-holder can be regulated and set
s0 as to give perfect contact of the commu-
tator-sections, and it will further be apparent
that each brush is insulated and separated
from its neighbor.

In IFig. 30 weshow the bolt U®secured to the
scetion R and passing through and insulated
from the other sections and members, it be-
ing observed here that each of the other bholts
are secured to a different section, and conse-
quently insulated from the other sections.

Having thus deseribed ourinvention, what
we claim as new, and desire to secure by Let-
ters Patent, 1s—

1. In a commutator, a plurality of half-
disks, having recesses near their periphery,
means for holding said disks in assembled
position and filling-piece forrecesses,substan-
tially as described.

2. A commutator, composed of sections,
suitably insulated and supported, each sec-
tion comprising, a half-disk having recesses
therein substantially opposite to each other,
and filling-pieces for said recesses, the latter
being arranged spirally relative to each other,
substantially as desecribed.

5. A commutator composed of the body por-
tion havingalongitudinally-extending sleeve
attached thereto, a series of washers provided
with hubs mounted on said sleeve, a series of
commutator-sections mounted on the hubs of
each washer, each commutator-section having
a conducting-rod for securing the commuta-
tor-section being provided with recesses sub-
stantially opposite to each other and a con-
dueting-rod for securing said section in posi-
tion, each rod being adapted to have connec-
tion to an independent coil of the armature,
in combination with filling-pieces for said re-
cesses, substantially as deseribed.

4. A commutator composed of washers, and
commutator-sections each comprising a half
ring or disk, all of said commutator-seetions
cxcept an external one being provided with
msulated passages, and all of said sections
having threaded sockets, each section having
recesses substantially opposite to each other,
and filling-pieces for said recesses, substan-
tially as described.

5. A commutator consisting of a body por-
tion,havingalongitudinally-extending sleeve
attached thereto, washers mounted on said
sleeve, commutator-sections interposed be-
tween said washers, each section comprising
a half ring or disk having recesses located
substantially opposite to each other, filling-
pieces for said recesses, and means for hold-
ing said sections in assembled position, sub-
stantially as described.

6. A commutator, composed of a sleeve, 653

commutator-sections suitably insulated and
mounted on said sleeve, said scetions com-
prising a half ring or disk having recesses
substantially opposite to each other, and fill-
ing-pleces for said recesses, substantially as
described.

7. A commutator composed of a sleeve,
commutator-sections mounted thercupon and
suitably insulated, each section comprising a
half ring or disk, having recesses oppositely
located to each other, filling-pieces for said
recesses, and conducting-rods adapted to en-
gage each appropriate commutator-section,
and to be insulated from the other secticons,
substantially as described.

8. Acommutator composedof seetions suit-
ably insulated from each other, ecach compris-
ing a half ring or disk having oppositely-lo-
cated recesses therein, filling-pieces for said
recesses turned axially with respect to each
other, and conducting-rods attached to said
sections, each rod being adapted to have a
connection to an independent coil of the ar-
mature, substantially as described.

J. A brush-holder, comprising a block, a
series of recesses therein, having partitions
therebetween, a series of threaded passages
insaid block,in alinement with said recesses,
plugs in said passages and springs resting
on said plugs,in combination witha series of
arms, having bases pivotally mounted in said
block and in contact with said springs, and
brushes suitably supported and insulated
upon sald arms, substantially as described.

10. A brush-holder, comprising a support-
ing-block, having a seriesof recessestherein,
a series of threaded passages in said block,
having plugs therein, and springs supported
on said plugs,in combination with arms piv-
otally mounted in said block, and heldin po-
sition by said springs, insulated brushes car-
riedd in the extremities of sald arms and
means for holding said brushes in position,
substantially as deseribed.

I1. A brush-holder, consisting of a support-
ing-block, having a recess therein, a threaded
passage thercunder, an adjusting plug and
spring in said passage, an arm pivotally
mounted in said recess, and an insulated
brush carried in the extremity of said arm,
substantially as described.

12. Abrush-holder, consisting of a support-
ing-block, having an arm pivotally mounted
therein, a passage under said arm, an adjust-
ing device for the latter located in said pas-
sage, and a brush carried by said arm, sub-
stantially as described.

FREDERICIC J. IIAERER.
CITARLES I.. GIKELEITER.
Witnesses: '
CAROLINE HAERER,
J. FREDK. BAECHLER.
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