
(No Model.) 4 Sheets-Sheet l. 
D. M0 GENINISS, 

DEVICE FOR NAPPING TEXTILE FABRICS, 
No. 544,682. Patented Aug. 20, 1895. 

ETISIRº TEJIIR IN TiIlum Illi lillill 
E un y y 4. Y: EE. 4. E SurvVJQ. Jua 

E II ºjº 
M 

SHE 
: 

B 

2áE y 2 
eá EB !, , , º , -" 

a 3: 2. á 1389 2. HBH3.881 - RIM 8. 8 ? 
H19. 8. 

% / Kaval M6° 22'1zz 

3. %s 22: 

  

  

  





(No Model.) 4 Sheets-Sheet 3. 
D. McGENINISS, 

DEVICE FOR NAPPING TEXTILE FABRICS. 

No. 544,682. Patented Aug. 20, 1895. 

Si 
411miIma Sºlº 

P-S j. I 
% 2. 

2 

áá E 1. é EEEEE E 

-77zvezzzor: 

77% é2. 

    

    

  

  

  

  

    

  

  



(No Model.) 4 Sheets-Sheet 4. 
D. McGENNISS. 

DEVICE For NAPPINTEXILE FABRICS. 
No. 544,682, Patented Aug, 20, 1895. 

ES 

I 

á á 

s 
s 

S 
a s 

W 
V. 

N 
Ñ 

V 

N 

N á E igl 
6s á 2. % 7 ÑHIT ÍTIÑ SNN NS 

N 
W 

2 e 

á áZ. l 
\2 á 
Ñ N 
A l 

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  



UNITED STATES PATENT OFFICE. 
DAVID McGENNISS, OF AMSTERDAM, ASSIGNOR OF ONE-HALF To GEORGE 

W. POTTER, OF NEW YORK, N.Y. 

DEVCE FOR NAPPING TExtiLE FABRICS. 

SPECIFICATION forming part of Letters Patent No. 544,682, dated August 20, 1895. 
Application filed November 7, 1893, Serial No,490,315, (No model) 

To al vhom it may concerºn: provided for securing a brushing contactas 
Beit known that I, DAVID MCGENNISs, of between the fabric and the brush, it being Amsterdam, in the county of Montgomery and 

State of New York, have invented certain new 
5 and useful Improvements in Devices for Nap 
ping Textile Fabrics; and I do hereby declare 
that the following specification, taken in con 
nection with the drawings furnished andform 
ing a part of the same, is a clear, true, and 

Io complete description of my invention. 
Although my said improvements involve 

considerable variation asto their mode of ap 
plication in and to the general service of nap 
ping textile fabrics, their prime value will 

15 be realized in organizations for developing a 
napped surface on tubular fabrics, and espe 
cially such as are produced upon circular 
knitting machines. 
The main feature of my invention essen 

2o tially includes means of some kind for deliv 
ering andalso for “taking upº a tubular fab 
ric, and also one or more suitable napping or 
gigging brushes or cords, which are mounted 
on a circular carrier and so organized with 

25 reference to the circular path of the fabric 
onits Wayfrom the deliveringto the “take-upº 
mechanism that the brushes as a whole Will 
be circumferentially inclosed by and engaged 
with the interior surface of the tubular fab. 

3o ric to be napped, thus not only providing the 
said interior surface with a napped finish, but 
also removing therefrom Such motes and burris 
as are liable to be present, andalso favorably 
operating upon interior yarin, knots, &c. 
Sofar as my knowledge extends no prior 

napping mechanism has been so organized as 
to operate upon the interior surface of a tubu 
lar fabric of any kind, although many ma 
chines have been devised for napping the ex 

4o terior oroutersurfaces ofsuchfabrics, Whether 
saidsurfaces Were the normal outside surfaces 
or the normal inner surfaces made accessible 
by turning the fabric inside out. It is to be 
understood that the means employed for de 

45 livering the tubular fabricto the interior nap. 
ping teeth or brushes, as Wellas the take 
up mechanism, can be Widely varied without 
departure from the main feature of my in 
vention, and also thatitisimmaterial whether 

5o the napping brush or brushes aire stationary 
or movable elements, so long as means are 

35 

well known that some prior organizations of 
delivering and take-up mechanism operate in 
rotating the tubular fabric, in which case the 
napping brushes maybe stationary, while in 
other organizations the fabric is not rotated, 
and hence the napping-brushes must be ro 
tatively driven, although good results would 
in some cases accirue if the brushes and the 
fabric Were both rotated and in opposite di 
rections. 

In certain prior napping-machines for oper 
ating upon the outer Surface of a tubular fab 
rie means for delivering the fabric and a 
take-up mechanism have been employed, 
which in respect of always maintaining a por 
tion of the fabric under tubular distension 
is not materially unlike the delivery in tubu 
lar distension of tubular fabrics during their 
progressive development as When produced 
upon any of the Wéll-known forms of circular 
machines, this tubular-distension deliverybe 
ing quite the same whether the fabric be con 
tinuously rotated or not rotated at all during 
its formation. 
An instance of the particular type of prior 

napping-machines referred to for operating 
upon the outer surface of tubular piece-goods 
is afforded in United States Letters Patentto 
C. and I. Tompkins, No. 140,320, dated June 
24, 1873, and although in such machines the 
tubular fabric does not rotate, and no means 
are therein aforded for mechanically driving 
a napping brush or brushes inclosed within 
the tubularly-distended fabric, this would be 
by me provided for by relying upon the cir 
cular spreading-ring for supporting the nap 
ping-brushes and their carrier, and an inde 
pendent motor, as Will be hereinafter further 
indicated. Machines of the class thus referred 
to operate with a line of napping action cross 
wise of the length of the tubular fabric, and 
prior napping organizations for operating 
upon the outer surface of tubular fabrics pro 
gressively, oras fast as the fabrics were pro 
duced on suitable machines, have been ar 
ranged to operate with a line of napping ac 
tion both paralel with and crosswise of the 
length of the fabric, the best results accruing 
from this latter mode of operation. 
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When a napping device is employed, asby 
me, with machines capable of producing tubu 
lar fabrics, and which essentially include 
means for delivering and taking up the fab 
ric, the napping device maybe deemed an at 
tachment to the producing-machine, and it is 
in this connection that the main feature of 
my invention will afford the best economic 
results. 
Whether the main feature of my invention 

is employed as a napping attachment to any 
machine capable of producing tubular fab 
rics, or in a machine organized solely for nap 
ping tubular fabrics, its operation is, as be 
fore indicated, radically unlike that of any 
other, in that my napper operates within the 
fabric and upon the inner surface thereof. I 
have also organized the teeth of the napping 
brushes in masses or groups, with adjacent 
gaging-surfaces for contact with the fabric, 
and so that Said surfaces prevent undue en 
gagement of the fabric with the teeth, this 
organization being novel in that the gaging 
surfaces are alongside of the edges of the 
masses, strips, orgroups of napping-teeth and 
paralel with their line of operative or nap 
ping action, whether the brush or mass of 
teeth be movable orstationary. This feature 
of my invention is specially valuable in nap 
ping, gigging, orfleecing goods which are very 
elastic or stretchy, and whether the goods are 
tubular or flat, and whether the napper is or 
ganized to operate inside of a tubular fabric 
or outside thereof, and whether the napperis 
cylindrically organized or in the form of an 
endless band, belt, or jointed chain. The 
nearestapproach to this portion of my inven 
tion of which I have any knowledge will be 
found in certain old napping-cylinders, (for 
operating on ordinary flat fabrics,) and where 
in longitudinal rows or masses of napping 
teeth intervene between longitudinal bars, 
said bars and rows of teeth being parallel 
with the axis of the cylinder and extending 
from end to end thereof. In said prior nap 
ping-machines the bars servedas gaging-sur 
faces, but in each instance they supported 
the fabric crosswise of the line of operative 
or napping action of the teeth, and my nap 
ping device has similar fabric-supportingsur 
faces, but in addition thereto it has gaging 
surfaces which are paralel with the line of 
operative or napping action bythe napping 
teeth. In otherwords, to embodythis feature 
of my invention in said old napping-cylinder 
the strips or rows of napping-teeth would be 
segmental in formand arrangement, and be 
tween them there would be segmental bars, 
while between the ends of the segmental 
masses of teeth (ineach circumferential line) 
there would be surfaces which would be simi 
lar in their operation and efect to the sur 
faces of corresponding portions of the old 
longitudinal bars. 

Still another feature of my invention con 
sists in having the napping-teeth gradually 
varied in their projection beyond the gaging 
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surfaces, as from one end of the brush to the 
other, thus providing for a gradually-varied 
contact of the fabric with the teeth. 

After fully describing my improvements 
as embodied in various forms and illustrated 
in the drawings, the several features of my in 
vention will be dully specified in appropriate 
clauses of claim hereunto annexed. 

Referring to the drawings, Figure 1 illus 
trates so much of one kind of circular-knit 
ting machine asis deemed essential forpres 
ent purposes and having my napping device 
applied thereto, and also having a portion of 
the tubular fabric cutaway at one side for 
disclosing the presence of the napper around 
which the tubular fabric is rotated. Fig. 2 
ilustrates in diametrical section the head of 
the machine, Fig. 1, and the napping device 
in position for service. Figs. 3, 4, and 5, in bot 
tom, side, and sectional views, illustrate the 
napping-brush and its carrier. Fig. 6, in side 
and edge views, illustrates a napping-brush 
and its holder detached from the carrier. Fig. 
7 illustrates in section the head of a knitting 
machine in which the tubular fabricis notro 
tated, with the napping device arranged to 
rotate within the fabric. Figs. 8 and 9, in 
side and bottom views, illustrate one of m 

of small diameter. Figs. 10 and 11 illustrate 
in two views a napping-brush and its carrier 
embodying certain features of my invention 
and adapted to operate as a portion of an end 
less band orbeltagainst the outersurface of a 
fabric. Fig. 12 illustrates the variable mount 
ing ofa napping-brush on its holderby means 
of a Wedge-shaped backing. Fig. 13 illus 
trates a napping-brush having teeth which 
are gradually varied in length. Fig. 14 illus 
trates a brush on a carrier which at its periph 
ery hasan eccentric outline affording gaging 
surfaces. Fig. 15 illustrates the employment 
of a hollow central spindle containinga driven 
shaft carrying the napping device. Fig. 16 
ilustrates the application of a motor within 
a napping-machine for operating a napping 
device within a circular fabric. Fig. 17illus. 
trates a portion of the spreading-ring of the 
machine, Fig. 16, and a wheel which prevents 
the rotation of said ring. 
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Referring to Fig. 1, it is to be understood 
that in this machine the take-up mechan 
ism A takes up the tubular fabric a longi 
tudinally as fast as it is delivered from the 
head B of the machine, and that the fabricis 
rotated during its progressive formation, all 
in a manner Well known. The usual flat 
spreader al is located within the fabricabove 
the rolls of the take-up. 

Next, referring to Figs. 1 and 2, it is to be 
understood that this machine has the usual 
verticalstationary shaft-rodorspindle C, cen 
trally located in the circular head B of the 
machine, said head including the knitting 
devices usual in this type of machine. When 
considered as factors in the combination 
which constitutes the main feature of my in 
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vention, the cam-ring and the needlering, 
With the co-operating needles and cam-plate 
and their operative mechanism, constitute 
means for delivering a tubular fabric to the 

5 take-up, and between which and the take-up 
the novel Wrapping device Dis fixedly lo 
cated on the spindle C and caused to pro 
gressively operate in napping the interior 
surface of the tubular fabric by the rotation 

Io of the fabric, which is in this instance de 
rived from the delivering mechanism, and by 
the longitudinal movement of the fabric de 
rived from the take-up the brushing-contact 
between the fabric and the napping-teeth be 

15 ing thus efected because the napping device 
is circular and is located within the circular 
path of the fabric and operates asa circular 
lateral support for the fabric, because its di 
ameter, as a whole, is somewhat greater than 
the diameter of the circular path which the 
fabric Would normally follow on its way to 
the take-up, thus providing for a proper dis 
tension and control of the fabric. This nap 
ping device D includes a circular carrier b, 

25 having a peripheral rim bº, Figs. 3, 4, and 5, 
Which is cut through laterally at opposite 
points, affording apertures or spaces occu 
pied by the segmental strips orgroups of nap 
ping-teeth c, which, as usual, have a flexible 
backing c", of leather or cloth, or both, which 
is fastened to the curved or segmental sur 
face of an iron holder cº, Fig. 6, provided with 
a slotted shank cº and secured to the carrier 
bby means of a clamp-screw d. The inner 

35 end of this screw d, Figs. 3, 4, and 5, serves 
as a means for mounting the carrier on the 
lower end of the spindle C, whichis bored 
and tapped to receive saidiscrew, allas clearly 
shown in Fig. 2. Ateach side of the seg 

4 o mental brushes or masses of napping-teeth 
there is a gaging-surface bº, afforded by cor 
responding portions of the carrier-rim b", and 
between the groups of teeth other portions of 
said rim, as at bº, in partalso serve asgaging 

45 surfaces, in that they preventundue engage 
ment of the fabric With the teeth, or, in other 
words, they gage the path of the fabric and, 
with the gaging-surfaces bº, prevent the fabric 
from moving inwardly toward and upon the 

5o teeth beyond proper requirements. It Will 
be seen that the gaging-surfaces bºare paral 
lel with the line of brush action. 
The shank cºof the brush-holder has an 

edgewise bearing againsta lug con the car 
55 rier, and being longitudinally slotted the teeth 

can be adjusted to any desired degree of pro 
trusion beyond the gaging-surfaces. The nap 
ping or gigging teeth here shown are of the 
straight variety, these being preferred by me, 

6o although the bent forms maybe used, if de 
sired, without departure from my invention. 
For securing the best results the curved 

brushing-face of each brush group or mass of 
teeth is eccentric to the gaging-surfaces bº, as 

65 clearly indicated, and this adjustmentcan be 
efected either by swinging the end of the 
shank of the holder to the one side if the slot 

3 o 
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therein be a little Wider than the diameter of 
the clamping-bolt, orbetween the backing c” 
and the curved surface of the holder a ta- 7 o 
pered strip of leather cºmay be inserted, as 
shown in Fig. 13, or the length of the teeth 
may be so varied as to afford the eccentric 
surface, as shown in Fig. 13; or, inas much as 
knitted fabricsare very elastic, and when un- 75 
der tensille strain Will readilly hug closely 
against the rim of the carrier, said rim at 
those portions Which afford the gaging-sur 
faces bºcó uld beso shaped as to afford the 
desired eccentric outline, as shown at bºin 8o 
Fig. 14, so that even if the face of the strip 
of napping teeth occupied the arc of a circle 
the gradually-increased projection of the teeth 
(from one end of each segment to the other) 
beyond saidsurfaces would be fairlywell pro- 85 
vided for, although it will be obvious that of 
all these ways of securing that end the sim 
ple adjustment of the holder on the carrier 
is the best, and moreover this provides for a 
desirable variation in the angles at which the 9o 
napping-teeth engage with the fabric. 
In al circular machines capable of produc 

ing tubular fabrics there is in the circular 
head a central vertical spindle to which the 
napping device can be attached and sus- 95 
pended, and hence the combination of those 
two elements will secure the main ends sought 
by me, because, whether said spindle be non 
rotative or rotative, it is always in line with 
the center of the circularpath of the tubular 
fabric on its way from the producing orde 

OO 

livering mechanism to the take-up, and in 
each case the delivering and take-up mech 
anism is appropriately organized either so as 
to rotate the fabric or not, thus inevitably IO5 providing for the brushing contactas between 
the napping-teeth and the fabric. 
It will be readily seen that longitudinal 

pullingstrain on anelastic tubular fabric, due 
to the take-up, causes the fabric to bear in 
wardly With uniform pressure uponor against 
the several gaging-surfaces, and therefore 
the action of the napping-brush must be uni 
form and that it will be practically impossi 
ble for the fabric to be injured by the nap ping-teeth. 
Now on referring to Fig. 7 it will be seen 

that it illustrates the head B of a machine 
of that well-known type in which the central 
spindle C” revolves, and as the fabric is not 
rotated the take-up (not shown) merely draws 
the fabric downwardly as fast as it is deliv 
ered from the head, al in a manner too well 
known to require special ilustration in this 
connection. 
The central spindle as ordinarily employed 

in any knitting-machine would be too short 
to enable the napping device D to be located 
suficiently low to properly occupy the circu 
lar path of the fabrie on its Way to the take- 13o 
up, and therefore either a new and longer 
spindle Would be required in a machine or 
the carrier should have a longer hub, asat bº, 
and a longer clamp - screw d, thus in sub 

O 
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stance providing for an elongation of the 
spindle. When thus organized, the napping 
deviceis rotated and the desired brushing con 
tact of the teeth and the interior surface of 
the fabricisattained. Iam, of course, aware 
that either of these spindles could bein tubu 
lar form and arranged to receive a second 
spindle, to which the napping device mightbe 
attached, and that in the case of the machine, 
Figs. 1 and 2, this second spindle Wouldenable 
the napper to be rotated in a direction oppo 
site to that in which the fabric would rotate, 
andalso that in the case of the machine, Fig. 
7, the second or inside spindle Would enable 
the napping device to be operated in either 
direction and at a speed greater or less than 
that at which the spindle C" would usuallybe 
revolved; but it Will be obvious thatsuch va 
riations would involve no departure from the 
gist of themain feature of my invention, be 
cause machines with such spindles would in 
volve the employmentinan appropriate com 
bination of a napping device located within 
the circular path of the tubular fabric during 
its progress from the delivering mechanism 
to the talke-up. Such an organization of a 
separately-driven spindle is ilustrated in Fig. 
15, wherein the spindle C" is hollow and does 
not carry the napping device D; but other 
wise said spindle is precisely as in Fig. 7. 
Within this hollow spindle is the driven spin 
dle Cº, which carries at its lower end the nap 
ping device D, and said driven spindle is 
geared at itsupper end, as shown, forenabling 
it to be operated independently of the hollow 
spindle. 
As hereinbefore indicated, the main fea 

ture of my invention is applicable to nap 
ping-machines of the Tompkins type, which 
have heretofore been restricted in their ca 
pacity to napping the exterior surfaces of 
tubular fabrics, and inas much as such ma 
chines operate on piece-goods of various 
lengths my napping device must be operated 
by an independent motor of some kind. 
Among various obviously- applicable mo 

tors I have selected for illustration, in Fig. 
16, an electric motor E, which is supported 
on a platform Within the spreading-ring G 
and is coupled by spur-gears g, g", and gº to 
the napping device D, which, at the top of 
its rim, has an internal geargº. The napping 
device Dis suspended from and has its axial 
bearing in a cross-arm h, attached to the 
spreading-ring G, the latter being supported 
on friction-rolls, as ath, and secured against 
rotation by means of a vertical groove i in its 
outer surface, occupied by a suitable con 
trolling-Wheel i", as ilustrated in Fig. 17, the 
fabric passing freely downward between the 
Wheel and the spreading-ring. Electric en 
ergy is supplied in a Well-known manner by 
way of the outside star-Wheel conductors lº lc, 
the flexible arms of which freely penetrate 
the fabric (indicated in dotted lines) and 
electrically engage with the interior grooved 
contact-plates kºkº, whichare connected with 
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the motor E by conductors lcº and lº. With 
an electric organization due care should be 
taken to protect all of the contacts from fly 
ing lint, and so also should undue Weight be 
avoided. The power required for operating 
the brushes being quite light, moderate elec 
triccurrents will besuficientformy purposes. 

It will of course be understood that in ma 
chines of the Tompkins type a roll of tubular 
piece-goods islocated above the machine and 
drawn downwardly over the spreading-ring G, 
and from thence it passes to the usual take 
up, which operates the same as in such ma 
chinesas produce tubular fabrics without ro 
tating the fabric. 

It will be understood that for operating on 
tubular fabrics of small diameter the nap 
ping devices must sometimes be quite small, 
in which case the form of the carrier and 
holder is somewhat modified, as shown, for 
instance, in the napping device D', Figs.8 
and 9, whereina single mass of napping-teeth 
c is employed, with the gaging-surfaces bºat 
each side of the mass. Small brush-carriers 
are preferably frusto-conical in form, as in 
dicated in this instance. 

In certain prior napping attachments to 
circular-knitting machines the napping-teeth 
have been carried on endlessbelts and caused 
in some cases to traverse the outside surface 
of the fabric when the latter Was not rotated 
and in other cases to remain stationary, as 
when the fabric is rotated. In Figs. 10 and 
11 I show in two views a section of a napping 
chain or belt embodying two of the features 
of my present invention. Each section e is 
provided with suitable ear-lugs at its ends 
forenabling them to be coupledor hinged to 
gether, and the strip f of napping-teeth is 
bounded on its two sides by the gaging-sur 
faces, as at bº, and the brushing-surface of 
the napping-teeth, lengthwise of the strip, is 
inclined with reference to the gaging sur 
faces, asclearly indicated in the side view, 
Fig. 10, and said surfaces are parallel with 
the line of napping action as in the circular 
form of napper. 
Although the napping devices maybe and 

are applied by me to knitting-machines in 
the manner described, it will be obvious 
that with respect of the napping operation 
the means by which the fabric is produced 
are immaterial so long as they also serve as 
means for deliveringtubular fabric to the nap 
ping device during the progress of the fabric 
to the take-up. 
Having thus described my invention, I 

"claim as new and desire to secure by Letters 
Patent 

1. The combination substantially as here 
inbefore described, of “take-upº mechanism 
adapted to receive a tubular fabric; means 
for delivering tubular fabric to said “take 
up;” a napping device located within the cir 
cular path of the tubular fabricon its way to 
the take-up, and means for securing a brush 
ing contact between the interior surface of 
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the fabric and napping device, the organiza 
tion being such asto progressively developan 
interior napped surface on the fabric during 
its progress toward the take-up mechanism. 

2. The combination with a machine for pro 
ducing a tubular fabric, provided with a suit 
able take-up, of a napping device supported 
centrally within the circular path progress 
ively occupied by the produced tubular fabric 
on its Way to the take-up, substantially as de 
scribed. • 

3. In a machine for producing tubular fab 
rics, the combination substantially as herein 
before described, of a vertical spindle cen 
trally located within the head of the machine, 
and a napping device axially mounted upo 
the lower end of said spindle. 

4. In a machine for napping the interior 
surfaces of tubular fabrics, the combination 
substantially as hereinbefore described, of 
means for delivering and for taking up said 
fabric, an annular spreading or distending 
rim, adapted to operate within the fabric, and 
nappingteeth adjacent to saidrim, and adapt 
ed to operate within said fabric and uponits 
inner surface, the said rim affording gaging 
surfaces for the fabric in the line of napping 

action, for controlling the path of the fabric 
over the teeth, on its Way to the take up. 

5. In a napping device, the combination 
substantially as hereinbefore described, of 
gaging surfaces, and a mass orgroup of nap 
pingteeth gradually variedas to their project 
tion beyond said gaging surfaces from one 
end of the mass to the other, and affording a 
brushing face which Will engage in gradually 
varied contact with the surface of fabric to 
be napped. M 

6. In a napping device, the combination 
substantially as hereinbefore described, of a 
circular brush carrier having at its rim open 
spaces surrounded by gaging surfaces for con 
tact With the fabric to be napped, and a seg 
mental brush consisting of a group or mass 
of nappingteeth and a holdertherefor which 
is adjustably mounted on said carrier for lo 
cating the group of napping teeth Within the 
open spaces, and enabling a varied adjust 
ment of said teeth With relation to Said gaging 
surfaces. 

DAVID MCGENINISS. 
Witnesses: 

W. PAINTER, 
J. R. FLIEEMAN. 
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