
Feb. 15, 1938. H. JANSSEN 2,108,404 
MEANS FOR EFFECTING WAPOR TREATMENT OF YARN IN A STRAIGHT KNITTING MACHINE 

Filed Oct. 9, 1935 7 Sheets-Sheet 1 w 

'S 

Sye76 TTORNEY. 

  



Feb. 15, 1938. H, JANssEN 2,108,404 
MEANS FOR EFFECTING WAPOR TREATMENT OF YARN IN A STRAIGHT KNITTING MACHINE 

. 

Filed Oct. 9, 1935 

TI-SEMI 

l\4. 

A. se St. 

Š. S. v. S. s. 

Sheets-Sheet 2 

O) AS 

carriaxe-calls 

INVENTOR: 

feasy-4ssen, 
BY 254-4: sy %. 

  

  

      

  

  

  

  

  

      

  

  



Feb. 15, 1938. H. JANSSEN 2,108,404 
MEANS FOR EFFECTING WAPOR TREATMENT OF YARN IN A STRAIGHT, KNITTING MACHINE 

Filed Oct. 9, 1935 7 Sheets-Sheet 3 

N z2 

a TN Ll 2 2 2 
2 2 

2 
2 2 A. 

zza 

l - H 

INVENTOR: 

Ziezuy Jaisers, 
BY g 2. 2 A. A sy % ATTORNÉy. 

ty 

  



Feb. 15, 1938. H. JANSSEN 2,108,404 
MEANS FOR EFFECTING WAPOR TREATMENT OF YARN IN A STRAIGHT KNITTING MACHINE 

Filed Oct. 9, 1935 7 Sheets-Sheet 4 

la 
| Los--l. a 2 & 

a . -117 122 

- -106 146 

% (/, W-99 
-107 -104 116 

z -- 93 2021. 45 
C 40% 23 

436 
424. 262, 

12 77 
III - - , 

Aft 166 |t||||rr A. 
HINAL'i' Z14 

67 SNESV 2f 
L-772 NWA 89 as 2 % 43 A2 

\\ 27.2 1 / 9 % 
esca 

164 | 63/, /a, 24 %27 
------------- Aff 479 A0 249 

2 aif a 7 z7% A2 
S. 

Af7 Z67~ INVENTOR: 
Zieruy e/a445.se/ae 

Y - 6.-- ATTORNEY. 

  



Feb. 15, 1938. H., ANSSEN 2,208,404. 
MEANS FOR EFFECTING WAPORTREATMENT OF YARN IN A STRAIGHT KNITTING MACHINE 

s s 

Filed Oct. 9, 1935 

3. 3.32B 

7 Sheets-Sheet 5 

INVENTOR: 
Arcy Jaaasseza, Ziery "ye7%zer, 

  

    

  

  

  

  



Feb. 15, 1938. H. Janssen 2,108,404 
MEANS FOR EFFECTING VAPOR TREATMENT OF YARN INA STRAIGHT KNITTING MACHINE 

Filed Oct. 9, 1935 7 Sheets-Sheet 6 

sts 

- 

T By 2. A 

INVENTOR: 

Aerity e Vazasseza, 
2. Éir ATTORNEY 

BY 

  



Feb. 5, 1938. H. JANSSEN 2,108,404. 
MEANS FOR EFFECTING WAPOR TREATMENT OF YARN IN A STRAIGHT KNITTING MACHINE 

Filed Oct. 9, 1935 7 Sheets-Sheet 7 

INVENTOR: 
Aerozy. Aazasse.7% 
152 2 324 ATTORNEY. 

  

  



5 

10 

30 

5 25 

Patented Feb. 15, 1938 

Y. 

UNITED STATES 

2,108.404 

PATENT OFFICE 
2,108,404 

MEANS FOR, EFFECTING WAPOR TREAT 
MENT OF YARN NASTRAIGHT KNITTING 
MACHINE 

Henry Janssen, Wyomissing, Pa., assignor to Tex 
tile Machine Works, Wyomissing, Pa., a corpo 
ration of Pennsylvania, 

Application October 9, 1935, Serial No. 44,133 
9 Claims. 

My invention relates to means for condition 
ing, or effecting vapor treatment of, the yarn in 
a yarn-fabricating machine, and particularly to 
means for subjecting all the yarns of a multi 
Section straight, or full-fashioned, knitting ma 
chine to the same uniform treatment. 

Fine yarns, particularly of silk, are difficult 
to lay evenly, or on a straight line, to the needles 
of a knitting machine, because of an inherent 
tendency of the yarn to crinkle. To avoid this 
objection, the yarns have been moistened to pre 
vent the formation of the irregular areas other 
wise formed in the fabric, and to overcome other 
disadvantages, such as tangles, interruptions and 
delays. 
In knitting full-fashioned stockings, it is usual 

to employ machines including a plurality of sec 
tions for simultaneously knitting a relatively large 
number of stocking blanks, and to provide a num 
ber of separate moistening boxes in proportion 
to the number of machine sections for enclosing, 
arid humidifying, the yarn packages. 
These boxes have been provided with means, 

either in the form of integral parts, or of slidably 
removable drawer-like pans, for supporting pools 
of Water, which have been deficient in various 
Ways, such as not supplying the humidity in 
either the quantity, or the constancy, of the sup 
ply needed, in requiring more frequent and indi 
vidual attention, and causing unequal yarn-con 
ditioning effects in the several cabinets. 
In my Patent No. 2,066,781, issued January 5, 

1937, on a Method of, and means for, effecting 
Vapor treatment of yarn in a yarn fabricating 
machine, the invention thereof is shown in war 
ious forms for overcoming objections to the above 
mentioned separate moistening-box structures, 
including the structure by which a unit receptacle 
or cabinet replaces the several former individual 
boxes. The invention of the above-mentioned 
patent is very effective, and highly successful, in 
operation, and has many applications, particu 
larly in connection with new machines. How 
ever, there are many machines in existence hav 
ing the pool or separate receptacle means, the 
structures of certain of which are in good condi 
tion for substantial further Service. 
With an object of saving a Substantial amount 

of the cost of installation of these former en 
tirely-independent boxes, the invention hereof so 
adapts these boxes to operate like the unit recep 
tacle of the invention of the above-mentioned 
patent as to obtain substantially the same effect 
at a minimum cost of installation, in a shorter 
time, and with less material. 

(C. 66-125) 
Another aim is to provide the structure in at 

tractive and effective form whereby it may have 
advantages, in certain applications, in connection 
With new machines. 
In the feature, in which certain of the struc 

ture and material, of the several individual boxes 
existing before the application of the invention, 
are retained, and identifiable in, the new struc 
ture for the above-mentioned purpose, the device 
is adapted to both the draft vapor, and the liquid 
pool, principles of humidification, to obtain in 
proved results. The device operates, in the draft 
Or impelled-vapor form, to more effectively dis 
tribute the drafts, and to equalize and increase 
the humidity in the several receptacles. It oper 
ates, in the pool form, to enable the individual 
receptacles to assist one another by interchange 
of moist air, in furtherance of which, another 
novel element of the invention comprises means 
for automatically maintaining a pool or pools at 
predetermined level. 
In the device shown in the above-mentioned 

patent, a gallows of new form is required between 
adjacent machine sections for supporting the 
moistening cabinet and yarn guide rods, because 
a unit cabinet is substituted for the spaced end 
to-end moistening boxes, between which the old 
gallows partially extend. In the invention here 
of, the gallows of former construction may be 
retained, and, in certain forms, conduit means 
are connected between adjacent cabinets, and so 
Constructed and so placed in position, as per 
mitted by the old gallows, as to render the con 
duit means of substantially maximum cross-sec 
tional area. 

It is another object of the invention to provide 
draft-connecting means, between the former sep 
arate moistening boxes, of substantially maximum 
transverse-Sectional area, consistent with the 
presence of the former gallows. This result is 
effected, in One form, by introducing conduit 
means of cross-sectional contour in accordance 
With the shape of the gallows to give maximum 
draft, and to maintain the gallows outside the 
box. In another form, a single conduit is pro 
Vided, which is constructed as though no gallows 
were present, by building around the gallows, and 
having portions of the gallows inside the conduit. 

Also, in the device of the above-mentioned pat 
ent, and in certain forms of the invention hereof, 
the moist air is introduced into the yarn-enclo 
Sure structure, at points spaced along the ma 
Chine, by inserting a nozzle or nozzles through 
the bottom of the structure. Although of highly 
desirable form, this structure requires alteration 
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2 
of the structure at the bottom for reception of 
the nozzles, requiring time to produce at the 
place of installation, and rendering it neceSSalry 
to discontinue operation of the machine. 

It is another object of the invention to reduce 
the time required for installing the device by 
substituting for such bottom nozzle openings, 
other nozzle openings, which are similar to those 
employed in the bottom nozzle structure, but 
which are provided in conduits connected between 
adjacent receptacles. 
A further object is to convert the several mois 

tening boxes into a unitary structure, without 
shutting down the machine, by introducing One 
or both of the box-connecting conduits, and the 
vapor-injecting pipe structures through the door 
openings of adjacent boxes; this result being ef 
fected by partially opening the box doors, insert 
ing the device, and closing the doors against the 
device, whereby the doors continue their former 
function of closing the boxes, and admitting yarn 
packages to the boxes. When Opened. 
A similar result, without interfering with the 

usual operation of the doors, is obtained, in a 
prior device including removable pans, by remov 
ing the pans, and leading the conduits into the 
spaces vacated by the pans. Another form con 
templates the removal of only one of two pans of 
each box, leading a conduit for moist air to the 
vacated pan space, interconnecting the Spaces 
by conduits to facilitate the flow of vapor, and 
other combinations of vapor-introducing and cir 
culation pipes and conduits. 

It has also been suggested heretofore, in a de 
vice intended to moisten the yarn, to provide a 
spraying source, and means for circulating Spray 
from one side of this source, through the mois 
tening boxes, and back to the other side of the 
source of spray. Such device produces a spotty 
effect on the yarn, because of the inpingement, 
at irregular positions against the yarn, of drops 
of various sizes, and involves the use of a great 
excess of Water. This annount of Water Would be 
difficuit, or impossible, to control in the boxes, 
which have sliding doors of ordinary fit, and eye 
lets for the egress of the yarn from bobbins in 
the boxes to the carrier fingers. This prior de 
Vice is unduly expensive, and difficult to install, 
and to operate, if feasible at all, and has other 
features against its practical embodiment. 

It is among the objects of the invention here 
of, to avoid the disadvantages of a spray device 
of such character, to reduce the number of parts, 
and amount of material relative thereto, and to 
provide a more economical and effective device, 
in general, which, in accomplishing its purpose, 
has, as one feature, an automatically-controlled 
unidirectional feed of a vapor, or Volatile fluid, 
at a controlled temperature, to substantially only 
the amount required by the yarn, thus reducing 
the amount of condensation, or other excess fluid, 
and effecting a precision yarn treatment, not be 
lieved heretofore approached by any device, oth 
er than that of the above-mentioned patent. 
Other objects are to provide features of con 

struction for effectively and economically obtain 
ing the major objects, such as novel arrange 
ments of conduits between the receptacles, each 
With its advantages, as Will appear. 
With these and other objects in view, which 

Will become apparent from the following detailed 
description of the illustrative embodiments of the 
invention shown in the accompanying drawings, 
my invention resides in the novel elements, fea 
tures of construction and arrangement of parts 

2,108,404 
in cooperative relation, as hereinafter more par 
ticularly pointed out in the claims. 

In the drawings, only those parts of a “Read 
ing' full-fashioned knitting machine neceSSary 
to an understanding of the invention are illus 
trated, the other parts and the operation thereof 
being Well known in the art, as shown and de 
scribed in the “Reading' Full Fashioned Knit 
ting Machine Catalogue, copyright 1929, pub 
lished by the Textile Machine Works, Reading, 
Pennsylvania. 

In the drawings: 
Figure is an outline, or diagrammatic view 

of a receptacle or cabinet and humidifier unit 
Structure embodied in the invention, parts being 
shown in section, and others omitted, for clear 
neSS; 

Fig. 2 is a view, similar to Fig. 1, of a modified 
form of the invention in which, instead of a 
forced-draft humidifier system, as in Fig. 1, the 
Structure is of the pool type, and embodies an 
automatic liquid leveler; 

Fig. 3 is an enlarged detail view of a nozzle 
embodied in the invention illustrated in Fig. 1; 

Fig. 4 is an enlarged detail view of one of sev- : 
eral inlet Structures shown at the bottom of 
Fig. 2; 

Fig. 5 is a view of a modified nozzle structure 
wherein the nozzles have outlet openings of vari 
OUIS SizeS; 

Fig. 6 is a view, similar to a portion of Fig. 2, 
showing a liquid leveling device of modified form; 

Fig. 7 is a greatly enlarged detail of a portion 
of the Structure, as indicated at the center of 
Fig. 1, parts being shown in section, and yarn 3 
packages being added; 

Fig. 8 is a View corresponding to a cross sec 
tion of Fig. 7, but of a modified form of the struc 
ture of Fig. 7; 

Fig. 9 is an enlarged detail view of a conduit of 
modified form, included in the invention; 

Fig. 10 is a view, in transverse section, of a 
full-fashioned knitting machine, showing parts 
of the device of Fig. 7 on a reduced scale, certain 
of the parts of the knitting machine in full lines, 
and others in broken lines, and an electrical cir 
cuit diagram; 

Fig. 11 is an enlarged detail view of a humid 
istat embodied in the invention, and as seen in 
Fig. 10; 

Fig. 12 is a greatly enlarged detail view par 
tially in Section, and partially in elevation, of a 
humidifier unit indicated at the center of Figs. 1 
and 7, and at the lower left of Fig. 10, together 
With an electrical circuit diagram therefor; 

Fig. 13 is a View, Similar to Fig. 8, Of a cab 
inet or receptacle of modified form; 

Fig. 14 is a view, taken substantially along the 
line 4- 4 of Fig. 13; 

Fig. 15 is a view, similar to Fig. 13, of a further 
modification of the structure thereof; 

Fig. 16 is a view, taken substantially along the 
line 6- 6 of Fig. 15; 

Fig. 17 is a view, taken substantially along the 
line - of Fig. 15; 

Fig. 18 is a view similar to Fig. 1 of another 
modified form of the invention; 

Fig. 19 is a view, similar to Fig. 1, of the in 
vention in a further modified form; 

Fig. 20 is an enlarged detail view, taken sub 
stantially along the line 20-20 of Fig. 18; 

Fig. 21 is a view, taken substantially along the 
line 2-2 of Fig. 19; 

Fig. 22 is a view, taken substantially along the 
line 22-22 of Fig. 19; 
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2,108,404 
Fig. 23 is a view, taken substantially along the 

line 23-23 of Fig. 20; 
Fig. 24 is a detail perspective view of a conduit 

Structure shown in Figs. 19 and 21; 
Fig. 25 is an end view of one of the moistening 

boxes or cabinets, as indicated in Figs, 8 or 20, 
showing an element for closing the cabinet, when 
the conduits are removed to permit removal of 
one of the cabinets from the machine; 

Fig. 26 is a sectional view, taken at right angles 
to Fig. 25; 

Fig.27 is a view, from the rear of the machine, 
of a receptacle and conduit structure of modified 
form; 

Fig. 28 is an enlarged view, taken substantially 
along the line 28-28 of Fig. 27; 

Fig. 29 is a view, larger than Fig.27 and Smaller 
than Fig. 28, taken Substantially along the line 
29-29 of Fig. 27; 

Fig. 30 is a detail perspective view of a wall or 
plate element shown at the bottom of Fig.28; 

Fig. 31 is a view, similar to Fig. 27, of a recep 
tacle and conduit structure of further modified 
form; 

Fig. 32 is a view, taken substantially along the 
line 32-32 of Fig. 31; and - 

Fig. 33 is a view, taken substantially along the 
line 33-33 of Fig. 29. 

Referring to Fig. 10, in the example indicated, 
a multi-section, full-fashioned, stocking-knitting 
machine comprises a cam Shaft 2 for Support 
ing usual cams (not shown) for actuating the 
various machine mechanisms, and which is jour 
nailed in bearings on end and center frames 4. 
The latter, Which are disposed in parallel-plane 
Spaced relation, front-to-back of the machine, are 
held by tie members extending transversely there 
to, including a front rail 5, a back rail 6, a 
front bed and a center bed 8. 

Each bank of needles 22, of a pair of Such 
banks between each pair of the frames f4, is 
held to a needle bar 23 by clamps 24, and cooper 
ates, in a usual manner, With the Sinkers, dividers 
and knockover bits of a Sinker-head assembly S 
on the center bed 8. 

Each of carrier rods to 8, inclusive, longitudi 
nally reciprocably mounted on brackets 28, on the 
center bed 8, Supports a yarn-carrier finger 29 
for laying yarn to the needles 22 of each bank. 

Receptacles or cabinets 32 and 33, see Fig. 1, 
are disposed in spaced end-to-end Series relation 
along the rear of the machine; this series includ 
ing the end cabinets 32 and the intermediate 
cabinets 33, which comprise right and left end 
cabinets, and intermediate Cabinets differing only 
slightly in construction, in that each intermediate 
receptacle, a duplicate of each other intermediate 
receptacle, is provided with apertures at each end, 
and the end receptacles, although like each other 
in having corresponding apertures, each at Only 
One end, have these apertures at Opposite ends, 
respectively, next to the intermediate recep 
tacle 33. - 
Although these receptacles may be originally 

constructed as shown, it is one of the primary 
features of the invention that they may be re 
constructed, at slight cost and With slight or no 
change, from the usual and well-known moisten 
ing boxes of former practice, which are merely 
boxes With pools of Water therein. 
The former boxes, as mentioned, are all Sub 

stantially duplicates of each other, are all en 
tirely closed and self contained, and none co 
operates with any other in any interchange of 
humidified air, or in other manner, except as 

3 
to structural relation to the machine. They 
thereby, are subject to widely different humidify 
ing conditions, do not supply enough moisture to 
the yarns, do not have a fixed liquid level, and 
require individual attention and manipulation in 
Supplying the Several pools therein; these pools 
easily attaining different levels, by being installed 
in different amounts, by different rates of evapo 
ration, and by other causes. 

In the structure, shown in Figs. 1 and 10, the 
cabinets are provided with pins 36 for support 
ing bobbins or packages 3 of yarn 38, which is 
led from each package, through an eyelet 39, over 
One of a set of guide bars 42, through a usual 
moistening trough 43, through a tension ring de 
Vice 44, through a snapper 47, and across one of 
another set of guide bars 48 to one of the yarn 
carrier fingers 29, by which it is laid to the cor 
responding needles 22 across the knitting field. 
Gallows or brackets 52, mounted on the ma 

chine frame, and which support the guide rods, 
the trough, the tensioning ring device and the 
Snapper, above set forth, also support the cabinets 
32 and 33. 

In the form shown in Figs. 1, 7 and 10, the in 
termediate cabinets 33 are joined to each other, 
and to the end cabinets 32, by conduits A and B 
disposed adjacent to diagonally-opposite corners 
of the Cross-sectional area of the cabinets, as seen 
in Fig. 10. This arrangement, in consideration of 
Space factor, and of the positions of the gallows 
and other parts, provides room permitting the 
conduits to be of Substantially maximum diam 
eter, and locates the conduits in relatively widely 
Separated vertical relation, conducive to good cir 
culation of the air in the receptacles. Each con 
duit A and B, is preferably constructed of tele 
SCOpically-interfitted longitudinal Sections 55 and 
56, disposed in oppositely-registered apertures in 
the adjacent end Walls of adjacent cabinets, and 
provided with end flanges 57 and 58, respectively, 
at the inner Sides of the cabinet end walls. These 
Walls, and the conduits, are preferably constructed 
of thin sheet metal. The cabinets are also pro 
vided with sliding glass-panel doors 59 for plac 
ing the packages 37, and which permit the ready 
placing, and separation, of the conduit Sections 55 
and 56 through the openings in the end walls, 
and into interfitting relation to each other. This 
structure, in which the longitudinal Sections 55 
and 56 have Substantial overlap, permits a con 
duit of One Size to Connect cabinets of different 
distances apart, and to compensate for expansion 
or other slight relative movement or discrepancies 
of Spacing between the cabinets. The arrange 
ment also permits a cabinet or cabinets to be re 
moved for renewal or repair thereof, or for re 
newal or repair of parts of the machine. 
As shown in Fig. 8, a single conduit C is of 

substantially larger diameter than either of, and 
is substituted for, the conduits A and B. It is 
otherwise similar to these conduits, and simi 
larly placed in, and withdrawn from, position. 
In the form shown in Fig. 9, a unitary, or one 

piece, conduit D may take the place of any of the 
conduits A, B or C, and have a flange 62 at one 
end, and be provided with a cotter pin 63 or other 
means for holding the conduit in place. 

Referring particularly to Figs. 1 and 7, a 
humidifier unit H, disposed at or near the longi 
tudinal Central rear part of the machine, has a 
top outlet pipe 64 telescopically fitting a pipe 35 
from which extend in opposite directions there 
from, along the machine, a pair of branch pipes 
66 and 67. From these branches, lateral exten 
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4. 
sions 68 may be provided for the reception of 
short nozzles 72, as viewed in Fig. 3, which pro 
ject through the bottom walls of the cabinets 
32-33, for a short distance, and are surrounded 
by Washers 73 fixed thereto, as by solder. 

All of the nozzles may be of one diameter as in 
Figs. 3 and 7, or, as in Fig. 5 be, in the direction 
of the arrow, of progressively larger outlet-end 
diameter from, and including, the nozzle nearest 
the humidifier unit H to, and including, the 
farthermost nozzle on each of the branch pipes 
66 and 67. This arrangement compensates for 
fluid-pressure drop along the pipes to more nearly 
equalize the amount of vapor introduced into the 
cabinets. 
As better seen in Fig. 12, the humidifier unit H. 

Comprises a support 75, of hollow substantially 
frusto-conical form, having an opening 76 in 
the bottom thereof, uprights 77 spaced about the 
upper edge thereof, laterally outwardly project 
ing top portions 78 and bottom lugs 79. The 
latter are for attachment, as by bolts 80, to a 
bracket 82 secured to the back rail 6 of the 
machine frame. A fan motor 83 is mounted on 
the support 75, below the opening 76 by a bracket 
86 and standards 87, and supports a fan 88, and 
a fan guard, 89, in the opening 76. 
A tank, secured to the top portions 78 of the 

uprights 77, as by screws 93, has a body portion 
94 depending into the Space Surrounded by the 
uprights 77, and a top wall 95 embodying a de 
pending portion having an aperture 98 therein, 
The aperture 96 is closed by a motor cover struc 
ture 99, except for a grid 00 of short vertical slots 
and bars around the aperture. The structure 99 
is mounted by bushings f)2, which also support a 
basin rim. O3, and a basin cover 94 on the 
rim 03. 
A motor f07, supported in the cover structure 

99, carries a cooling fan 98 therefor at the upper 
end, and a disc 9 at the lower end of the shaft 
thereof opposite the grid 90, from which disc, 
a cone or tapered tube 2 depends into a body of 
liquid f 4 in the tank body 94. A dome-like ele 
ment f 5 is supported on the top Wall 95 of the 
tank, surrounding the basin rim and the cover 
members 03 and 04, and extends to a position 
below a top outlet neck of the basin cover 
06. An Outer cover 8, mounted on a ledge 9 

of the support 75, embodies a substantially frusto 
conical upper wall 22 on which the pipe 65 is 
disposed. 
In operation, an air draft drawn by the fan 83 

into the device of Fig. 12 from the botton, 
through the aperture S, is directed upwardly and 
laterally through the spaces between the up 
rights 7, and upwardly, in the space between the 
dome f 5 and the outer covei 8, to atomize 
liquid at the basin outlet f 7. This liquid is 
drawn upwardly in the cone 2, is precipitated 
laterally by the disc 09 through the grid 8) for 
breaking up into minute particles, and is impelled 
outwardly through the pipes 64, 65, 66 and 67 in 
the form of a very fine cloud-like vapor. 
To maintain a nearly constant supply of the 

liquid f4 at substantially a given level in the 
tank body portion 94, a float lever 24, pivotally 
mounted on a bracket 25 on the Wall 95, main 
tains a valve 26 closed in an inlet pipe 25 until 
the level falls slightly, when the valve 26 opens 
to again raise the level; an overflow pipe 28 also 
being provided, 

Electrical heaters, or resistors 32 and 33, 
provided in the humidifier tank, as diagrammati 
cally indicated in Fig. 12, are controlled to main 

2,108,404 
tain the temperature of the liquid 4 substan 
tially constant. For the control of these resistors, 
a contact arm 35, in the form of a bell crank, is 
pivotally mounted on an insulating panel 36, 
and connected to a bellows 37, which is con 
nected, by a pipe 38, to a bulb f39 in the tank 
body 94. 
The bellows 37, the pipe 38, and the bulb 39 

are filled by a liquid, which when subject to tem 
perature rise or drop in the liquid 4, relative to 
the temperature desired, causes the bellows 3 to 
expand or contract to move the contact arm 35 
out of, or into, engagement with a normally sta 
tionary contact member 42. The latter may be 
in the form of a Screw adjustably mounted in an 
insulating Sector 43, which is also pivotally 
mounted on the panel 36 about the pivot of the 
arm 35. A manually operable Worm Screw de 
vice 44, journaled in a bearing on the sector f43, 
engages a worm wheel sector on the insulating 
sector 43 for adjusting the latter about the pivot 
of the arm. 35. By turning the worm screw 44, 
the normally stationary contact member 42 may 
be in oved bodily relative to the arm 35, and the 
position of the screw 42 may also be adjusted 
relative to the sector 43. 
A circuit extends from a main conductor 47, 

through a conductor 48, a flexible conductor f49, 
the crank arm 35, the screw 42, a flexible lead 
52, a conductor 53, a relay coil 54, and a fuse 
55, back to a main conductor 57. This circuit 

controls the opening and closing of another cir 
cuit, between the main circuit conductors 4 
and f 57, through stationary relay contact men 
bers 58, and a movable contact member 59 that 
is moved to closed position by a core 62 against 
the action of a spring 63. The latter circuit ex 
tends from the main conductor All through relay 
contact members 58 and 59, to a conductor 64, 
Which has branches $8 and 67 leading, respec 
tively, to one terminal each of the heaters 32 
and 33 in the tank body 94 below the level of the 
liquid 4. From the heaters 32 and 33, con 
ductors 68 and f 69, respectively, join a con 
ductor T2 leading back to the other main con 
ductor 57. 
The worm screw 44 is turned to place the sta 

tionary contact member 142 at a selected position 
representing the temperature at which it is de 
sired to maintain the liquid in the tank. If, at 
this time, the temperature of the liquid is lower 
or higher than the selected temperature, Since 
the bell crank 35 will be at a position repre 
senting the actual temperature of the liquid, it 
will engage or disengage the Screw 42 until the 
liquid temperature rises or falls to the Selected 
value. Cooling of the liquid f 14 affects the bulb 
|39 to contact the bellows 37 to engage the arm 
35 to the screw 42. Heating of the liquid 4 
has reverse effect, and this reciprocal action is 
repeated upon small temperature changes to 
maintain the liquid 4 at a Substantially con 
stant temperature, which, in this instance, is 
preferably such as to maintain the temperature 
of the vapor in the cabinets substantially below 
the temperature of steam. The temperature se 
lected is such as to avoid the adverse effects on 
the yarns of temperature at or near the temper 
ature of steam. It is Selected to accelerate the 
penerating action of the Vapor into the yarns at 
its point of substantially maximum efficiency de 
pending S.OneWhat On the diameter and structure 
of the yarn, and the nature of the liquid from 
which the vapor is derived. 
The degree of humidity in the cabinets 32 and 
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33 is controlled by a humidistat W, Figs. 10 and 
11, in One of the cabinets, or by a plurality of 
humidistats placed at distributed positions 
throughout the cabinet System, and electrically 
connected to the motors 83 and 07. 
The humidistat V comprises a panel 75, a 

pendulum pointer 76 and a mark 7 for deter 
mining the position of the humidistat, a main 
actuating arm 78 pivoted on a pin 9, an auxil 
iary airin 82 pivoted to the main arm 8 by a 
pin 83, a Spring 84, a spring 85, an adjusting 
Sector 86, a moisture-extension filament device 
(82, a terminal 83 for adjusting the filaments 
of the device 87, an arm 92 pivotally connected 
to the auxiliary arm 82 by a pin. 93 and carry 
ing a mercury-switch tube 94, and flexible 
leads 9 and 98 between terminals 99 and 
200, respectively, and the terminals of the mer 
cury-switch tube 94. Conductors 20 and 202 
connect the terminals 99 and 2 to the main 
circuit supply-line conductors 5 and 4, re 
spectively. 
The moisture extension device 8: comprises a 

plurality of filaments, such as horse hairs, 
Whereby to move the main arm 78 about the 
pivot pin 79 against the action of the Spring 
f85, When the hairs shorten, or to allow the 
Spring to move the airn. When the hairs lengthen. 
The main and auxiliary arms 8 and 82 act in 
unison about the pin 9 to tilt the tube iS4 
about the pivot pin f 93 in making and breaking 
the circuit of the tube. The pin 83 and the 
Spring 84 provide a yielding connection between 
the arms 82 and 8 to compensate for a certain 
COintinued movement of the arm 8 in One di 
rection after movement of the upper end of the 
arm 82 is stopped upon movement of the tube 
94 to a certain limiting position. The spring 
85 biases the arm 28 counterclockwise about its 

pivot pin 9, as viewed in Fig. 11, to open the 
mercury tube circuit when the device 8 be 
comes Wet according to the approximate degree 
of humidity desired to be maintained. By ad 
justing the sector 86 about the pin 79, the de 
Vice may be caused to Open and close the cir 
cuit of the tube 94 at any desired degree of 
humidity. 
By the invention, as So far described, moisten 

ing-box structures of old and standard design, 
each comprising Several separate boxes operating 
independently of each other, may be converted 
at low cost, and in a comparatively short time, to 
operate substantially as a unit, whereby all the 
yarns are humidified by a greater, and by a like, 
amount, to cause the loops of the many simuli 
taneously-knitted Stockings to be unifornly 
alike. The time element of converting the device 
from the old to its new form is important in pre 
venting the loss of output of the product of the 
machine. 

In Fig. 2, is shown how, by a feature of the in 
vention in its above-described form, even an 
ordinary pool device, without the humidifier unit 
H, may be caused to better perform its function. 
This feature includes the conduits A and B, or 
the equivalents thereof as above described, and 
to be hereinafter Set forth, Which connect end 
and intermediate boxes 32d and 33d, respectively. 
By this feature, should any discrepancy tend to 
occur in the humidifying effect of the respective 
boxes, it will be compensated for by moist air 
from the other boxes. Thus, one box might be 
come totally ineffective to contribute any mois 
ture to its yarn, and the yarn be still maintained 
at substantially its proper humidity. 

5 
As an aid to the latter purpose, a further fea 

ture is provided, which is also of advantage, 
even though the conduits A and B are omitted. 
This feature resides in providing a renewable 
water-supply bottle or vessel 95, supported by a 
structure 96, which is connected to the several 
boxes by a pipe 23, and through branch con 
duits 24, see also Fig. 4. The conduits 204 are 
connected, through valves 205 and flexible con 
nections, such as rubber tubing 206, to inlet jets 
23 in the respective boxes 32d and 33a. 
The bottle 95, in inverted position, has its 

mouth slightly submerged in the Water, or other 
liquid, 208 at the level of the water in the boxes. 
As evaporation occurs, Sufficiently to admit air 
to the bottle, the latter discharges enough Water 
to again level the water sufficiently to close the 
bottle, and stop further displacement of Water 
from it. This bottle, although it might be con 
structed to do so, is not employed to supply all 
of the water in the pools in the several boxes, but 
merely to keep up the levels of the pools. In 
other words, the pools are first separately sup 
plied, by placing water in the cabinets inde 
pendently of the bottle, and the latter then pro 
vided merely to maintain the water level. The 
fiexible tubing 206, or equivalent means, are pro 
vided to compensate for slight relative move 
ments of parts, or discrepancies of position of 
these parts, and to permit ready detachment of 
individual boxes for working on the boxes, or on 
parts of the knitting machine adjacent thereto. 
When a box is detached, the corresponding valve 
205 is closed, so that the remaining boxes operate 
With the bottle as before. 
In Fig. 6, instead of the bottle 95 of Fig. 2, a 

foat chamber structure 22 is provided in the 
place thereof, and connected to a Water-Supply 
tap 23. With this device, not only is the level 
of the several boxes maintained constant, but 
also, the boxes may receive their entire Supply 
from the tap 23, without separately filling the 
pools, as in the device of Fig. 2. 

Referring to Figs. 13 and 14, instead of the 
cylindrical conduits A, B, C or D, above set forth, 
conduits E and F are provided to have CrOSS 
sectional contours in accordance With, Or as per 
mitted by, parts of the gallows 52 positioned be 
tween adjacent boxes 33c. With these conduits, 
which are otherwise constructed like the conduits 
A, B, C, or D, substantially greater draft area, 
transversely of the boxes, may be provided for in 
terchange of moist air along, and between, the 
boxes. The conduits E and F, as seen more clear 
ly in Fig. 14, may have end flanges 25, like the 
fianges 57, 58 or 62, and be constructed in tele 
scopic parts, as are the conduits A, B and C. 

In the form of the invention, illustrated in 
Figs. 15, 16 and 17, instead of having the box 
connecting conduit or conduits constructed rela 
tive to the gallows 52, so that the latter is, in effect, 
outside the moist air Zone, as in each of the 
previously-described figures, a single conduit G 
has cross-sectional contour corresponding to the 
cross-sectional contour of the boxes 33d, irrespec 
tive of the presence of the gallows parts, and is 
sealed relative to these parts, which are thus, in 
effect, inside the boxes or moisture Zone. By this 
feature, substantially maximum air-duct capacity 
is provided between the boxes; the conduit G, in 
this form, also permissibly having telescopic parts, 
and end fanges 26 inside the adjacent box end 
walls, somewhat as in the structure of Fig. 7. 
In the form of the invention of Figs. 18, 20 and 

23, instead of introducing the volatile fluid or 
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6 
vapor through openings in the bottom of the re 
ceptacles, as in Figs. 1 and 7, a reduction in the 
time and cost of installation operations at the 
location of an old machine, to which it is to be 
applied, is effected by tapping inlet tubes 2 fil 
from the main branch pipes 66d. and 6d. into con 
duits between the intermediate and end cabinets 
32e and 33e, as shown more clearly in Fig. 23. 
As here shown, the tubes 27 each have a tubular 
T-head portion 28 into which are oppositely 
telescoped tube sections 29 and 222 having 
flanges 223 and 224, respectively, as in the corre 
sponding conduits of Fig. 7. Tubes 225 and 226 
are connected between the main pipes 66a and 
67a, respectively, and the outer ends of the cor 
responding end boxes. 32e. 
The device of Figs. 18, 20 and 23 has the ad 

vantage of permitting more of the parts to be 
fitted, or assembled, at the factory, and reducing 
the amount of Work, time and expense at the lo 
cation of the knitting machine for installing the 
device, in addition to producing a different cir 
culation of the vapor at the end boxes from the 
end tubes 225 and 226. 
In the form of the invention of Figs. 19, 21, 22 

and 24, all changes in the old boxes at the side of 
the machine are rendered unnecessary, and the 
invention may be installed Without stopping the 
machine, by merely opening the sliding doors 228 
slightly, inserting elements 232 and 233 in the 
doorWays, and closing the doors against these ele 
ments. 
The elements 232, at the left end of the left 

end box 32f, and at the right end of the right 
end box 32f, respectively, are of narrow panel 
like sheet form fitting parts of the doorways, and 
have tubular elements 234 for passing vapor 
therethrough from the pipes 66b and 67b, 
The elements 233, provided one between each 

adjacent pair of end and center boxes 32f and 
33f, each comprises similar panel-like members 
235 and 236 for fitting portions of adjacent door 
ways, and connected by a conduit 23, to one of 
the pipes 66b and 67b. 

Figs. 25 and 26 show an element 240, on the 
Order of a receptacle lid having a handle 242. 
Two elements like this are employed to close the 
circular Openings in the adjacent ends of alternate 
boxes, from between which another box is re 
moved for repair of the box or the machine. This 
device, although adapted for the circular openings 
in the box ends occupied by cylindrical conduits, 
Such as the conduits A and B, may also be con 
Structed to fit the openings in the ends of the 
boxes in which the conduits F and G are dis pOSed. 

Fig.27 illustrates the invention in anotherform, 
as applied to a structure previously including a 
pair of removable pans, each in a space 242, as 
indicated in Fig. 28, at the bottom of the corre 
Sponding cabinet 32g or 33g, but not here shown. 
In their stead, are provided conduit portions 243, 
projecting into the entrances to the spaces 242 va 
cated by the pans, and constituting side taps of 
conduits 244 that are connected by short con 
duits 245 to main conduits 66g and 67g from the 
humidifier unit H. Since the pans which are re 
placed, were supported merely by lugs, or strips 
247, and the pan bottoms therefore in effect, con 
stituted the bottoms of the cabinets, the space 242 
is closed and rendered of conduit character 
adapting it to the invention, by the employment 
of a plate 248, as better seen in Figs. 28, 30 and 33. 
A Wall or plate 252 above the space 242, supports 

2,108,404 
yarn packages 253, and has apertures 254 through 
which the air rises to the yarn-enclosing chamber. 
As indicated more clearly in Fig. 29, the inner 

end of each upright side wall of each conduit 243 
is provided with an out Wardly return-bent exten 
Sion or wing 255, originally disposed at a given 
angle to the main side wall portion of which it is 
an extension. With this construction, When the 
conduit, which is narrower than the vacated pan 
Space 242, is inserted into the entrance to such 
Space, if the fit is not symmetrical, or exact, one 
or both of the Wings 255 may be bent to effect 
a Seal between the conduit and the receptacle. 
This arrangement compensates for discrepancies, 
between the spacing of the conduit portions 243 
along the conduit 244, and the locations of the 
Spaces 242 along the machine. 
As indicated in Figs. 31 and 32, the structure is 

Similar to that of Figs. 27-30, and 33, except that, 
at each receptacle 32h and 33h, only one of two 
pans 25 is removed for the reception of a con 
duit portion 258, similar to one of the conduit 
portions 243 of the previous figures. The conduit 
portions 258 are connected to main conduits 66h 
and 6th, which extend along the machine and are : 
connected to the humidifier unit H. Also, in this 
form, conduits 262 and 263, similar to the con 
duits A and B of Fig. 7, are connected between 
the receptacles 32h and 33h. Thus, in the device 
of FigS. 31 and 32, the yarns are not only subject : 
to the vapor conditioning of the humidifier and 
conduit Systems, but also to the humid air from 
the pools in the pans. This system, which may be 
installed, without modifying or stopping an exist 
ing machine, provides greater flexibility in the 
choice of yarn treatment, in that the vapor sys 
tem of the humidifier unit H may be stopped, and 
the device still provide humidified air from the 
pans, as during extended periods, such as holi 
days or week ends, when the yarn does not require 
as much moisture, as when the machine is in regu 
lar operation. 
Of course, the improvements specifically shown 

and described, by which the above-mentioned re 
Sults are obtained, may be changed in various 
Ways without departing from the invention as 
Set forth and claimed. 

I Claim: 

1. In a multi-section machine for producing 
knitted fabrics, yarn-receptacle elements dis 
posed a distance from each other, and means for 
uniting said elements into a single housing struc 
ture and for maintaining a yarn-treating medium 
uniformly distributed and homogeneous through 
out the length of said housing structure, including 
a conduit element constituting passageway means 
for the medium between the receptacle elements, 
certain of said elements being arranged for move 
ment relative to each other to compensate for 
differences in the Spacing of the receptacle ele 
ments from each other and to effect free dis 
tribution and homogenization of the medium 
throughout the length of said Single housing 
Structure. 

2. In a multi-section machine for producing 
knitted fabrics, yarn-receptacle elements disposed 
a distance from each other, and means for uniting 
said elements into a single housing structure and 
formaintaining a yarn-treating medium uniformly 
distributed and homogeneous throughout the 
length of Said housing structure, comprising conduit 
elements constituting passageway means for the 
medium between the receptacle elements, certain 
of said elements being arranged for telescopic 
movement relative to each other to compensate 

5 

10 

20 

40 

50 

60 

65 

70 

75 



0 

20 

25 

30 

35 

40 

45 

50 

55 

2,108,404 
for discrepancies in the spacing of the recep 
tacle elements from each other and to effect free 
distribution and homogenization of the medium 
throughout the length of said single housing 
structure. 

3. In a multi-section machine for producing 
knitted fabrics, yarn-receptacle units disposed a 
distance from each other, and means for uniting 
Said units into a single housing structure and for 
maintaining a yarn-treating medium uniformly 
distributed and homogeneous throughout the 
length of said housing structure, comprising con 
duit means including telescopically interfitted 
Sections movable relative to each other to com 
pensate for discrepancies in the spacing of the 
units from each other and to effect free distribu 
tion and homogenization of the medium through 
out the length of said single housing structure. 

4. In a multi-section straight knitting machine, 
means for enclosing and humidifying yarn pack 
ages including a series of cabinets disposed in 
spaced end-to-end relation along the machine, 
and means for substantially equalizing the yarn 
humidifying effects in the cabinets and causing 
the same to operate in effect as one cabinet in 
cluding one or more conduits disposed in the space 
between each adjacent pair of the cabinets around 
registering apertures in adjacent end walls of said 
adjacent pairs, said conduits each including a pair 
of telescoped longitudinal component sections 
each having a perimetral flange at one end of the 
composite conduit disposed inside the adjacent 
cabinet. 

5. In a multi-section machine for producing 
knitted fabrics, yarn receptacle units disposed a 
distance from each other and having side walls 
which, if extended through said distance, Would 
render the Walls Symmetrical continuations of 
each other, an element of the machine in the 
space between said units defined by Such exten 
sion, and means for uniting said units into a 
single housing structure and for maintaining a 
yarn-treating medium uniformly distributed and 
homogeneous throughout the length of said hous 
ing structure, comprising conduit means posi 
tioned in said space in accordance with the posi 
tion of said machine element constituting pas 
sageway means for the medium between the units 
and arranged relative to the units to effect free 
distribution and homogenization of the medium 
throughout the length of said single housing 
structure. 

6. In a multi-section machine for producing 
knitted fabrics, yarn receptacle units disposed a 
distance from each other and having side walls 
which, if extended through said distance, Would 
render the Walls Symmetrical continuations of 
each other, an element of the machine in the 
space between said units defined by Such exten 
sion, and means for uniting said units into a 

7 
Single housing structure and for maintaining a 
yarn-treating medium uniformly distributed and 
homogeneous throughout the length of said hous 
ing structure, comprising conduit means posi 
tioned in said space having cross-sectional area, 
partially defined by said machine element con 
stituting passageway means for the medium be 
tWeen the units and arranged relative to the units 
to effect free distribution and homogenization of 
the medium throughout the length of said single 
housing structure. 

7. In a multi-section machine for producing 
knitted fabrics, yarn receptacle units disposed a 
distance from each other and having side Walls 
which, if extended through said distance, would 

0. 

5 
render the walls symmetrical continuations of 
each other, an element of the machine in the 
Space between said units defined by such exten 
Sion, and means for uniting said units into a single 
housing structure and for maintaining a yarn 
treating medium uniformly distributed and homo. 
geneous throughout the length of said housing 
structure, comprising conduit means positioned 
in Said Space having cross-sectional area of sub 
stantially the cross-sectional area of the units 
minus the cross-sectional area of said machine 
element constituting passageway means for the 
medium between the units and arranged relative 
to the units to effect free distribution and homo 
genization of the medium throughout the length 
of Said single housing structure. 

8. In a multi-section straight knitting machine, 
means for enclosing yarns including a plurality 
of receptacles disposed in Spaced series relation 
along the machine, means for supporting a plu 
rality of pools provided one for each of the re 
ceptacles for humidifying the air therein and 
means for Substantially equalizing the yarn 
humidifying effects in the receptacles including 
conduit means interconnecting the several pools, 
means for automatically maintaining the levels 
of the pools substantially equal and constant, and 
means whereby one or more of the receptacles 
may be removed from the series and the re 
mainder operated as in the complete series. 

9. In a multi-Section straight knitting ma 
chine, a plurality of moistening boxes disposed 
along the machine and having sliding doors, ele 
ments for insertion at adjacent ends of each pair 
of adjacent boxes in the places of portions of 
adjacent sliding doors of said adjacent boxes, said 
elements being insertable by sliding the doors 
Open and cooperating With the doors when the 
doors are closed against them to close the boxes, 
conduits provided at least one for connecting the 
adjacent boxes of each pair through said ele 
ments, a source of humid air, and pipes connect 
ed between the Source of humid air and said con 
duits. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,108,140). February 15, 1938. 

HENRY JANSSEN. 
It is hereby certified that error appears in the printed specification 

of the above numbered patent requiring correction as follows: Page ly, second 
column, line 58, for the word "contact" read contract; line 70, for "pene 
rating" read penetrating; and that the said Letters Patent should be read 
with these corrections therein that the same may conform to the record of 
the case in the Patent Office. 

Signed and sealed this 5th day of April, A. D. 1938. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents. 


