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PATENT OFFICE. 
HAROLD CRUGER, OF NEW YORK, N. Y. 

FABRIC-INSPECTION APPARATUS, 
Application filed February 21, 1925. Serial No. 10,735. 

The invention relates to improvements in 
fabric inspection apparatus, and more par 
ticularly to an improved device whereby the 
threads of a piece of fabric may be counted 
and inspected through a microscope or mag 
nifying member. In accordance with the 
invention means are provided whereby a 
microscope may be moved both laterally and 
longitudinally above the piece of fabric 
which is suitably supported, so that the 
observer can readily count and inspect both 
the warp and the woof threads of the fabric. 
In the preferred form of construction means 
are provided for directing light of uniform 
character upwardly through the portion of 
the fabric which is to be inspected, or for 
directing light of a desired and adjustable 
intensity downwardly upon the fabric for 
use with material of such character that the . 
illumination of the same from above is de 
sired. 
An object of the invention is the provision 

of a comparatively simple and inexpensive 
2 5 

device of the character referred to, and 
which shall be dependable and extremely 
effective in operation. Other objects of the 
invention consist in the provision of im 

3. 

proved elements of construction and com 
binations of parts, whereby various desir 
able effects will be obtained, all as will be 
more fuily described in the following speci 
fication: and the invention will be further 
pointed out in the appended claims. 

In order that the invention may be more 
clearly understood attention is hereby 
directed to the appended drawings, forming 
part of this application and illustrating one 
embodiment of the invention. 

Referring to the drawings: 
Fig.1 is a perspective view of a fabric 

inspection device embodying the invention; 

that shown in the Fig. 3, but with a 
5 

Fig. 2 is a transverse vertical section 
taken on line 2-2 of Fig. 1; 

Fig. 3 is a longitudinal vertical section 
g the device taken on line 3-3 of 

Fig. 4; is 
Fig. 4 is a top plan view of the device; 
Fig. 5 is a longitudinal section similar to 

differ 
ent adjustment of the parts; 

Figs. 6, 7 and 8 are perspectively views 
respectively of auxiliary devices; and 

s 

Fig. 9 is a detailed plan view of the glass 
in the microscope carrying cross lines. 

Referring to the drawings, the device as 
shown comprises a light-tight box, l, the 

greater part of which is covered by a top 
closure member 2. This top closure mem 
ber has an opening of considerable relative 
size therein which is closed by a plate of 
glass, 3, which is preferably ground glass. 
This pane of glass, 3, may be held in posi 
tion in any suitable way as by means of the 
channel, 4, extending about the opening in 
the top plate, 2, as shown in Fig. 2. The 
top plate 2 may, if desired, be positioned at 
a slight inclination to the horizontal with its 
rear end somewhat higher than its forward 
end to facilitate inspection of fabric thereon, 
The rear wall, 5, of the box, 1, is provided, 

in the preferred form of construction, with 
one or several openings, 6, therethrough, 
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through which electric light bulbs, 7, are ex- . 
tended. A flanged extension, 8, of box-like 
form is secured to the rear surface of the 
rear wall, 5, of box 1, this serving to hold 
the sockets, 9, of the electric light bulbs, 
7. Two such bulbs are illustrated in the 

75 

drawings, it being of course understood that . 
one or more bulbs may be used but that it 
is of course important to secure as uniform 
illumination of the fabric as possible. The 
usual electric light wires extend from the 
sockets, 9, these connections not being illus 
trated. These connections may extend to a 
suitable switch, 10, mounted on the side of 
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box, 1, at which the current for the lamp may ... 
be turned on or off. It will of course be 
understood that the electric connection con 
tinues from the switch, 10, and may ter 
minate in a suitable plug,' which may be 
inserted in a suitable socket or receptacle 
for completing the electric circuit of the 
lamp from any suitable source of current. 
The electric light bulbs, 7, may be screwed 
into the sockets, 9, through the openings, 
6, in the rear wall, 5, of the box as de 
scribed. 
The rear wall, 5, of the box is preferably 

extended upwardly and forwardly beyond 
the lamps, 7, for a considerable distance, on 
a curve as is indicated at 11. A light 
reflecting hood is thereby provided. The 
side walls, 1'-1' of the box, 1, are extended 
upwardly at the rear, as is indicated at 12, 
to cover the ends of the hood 
upper surfaces of which are formed by the 

the rear and 
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curved member 11. The front of the hood 
thus formed may be covered by a pane of 
ground glass, or the like, 13, which is pref 
erably removably mounted in suitable verti 

O 

cal guide-ways at the forward edges of the 
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hood, these guide-ways being provided, for 

..) 
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example, by the flanges 14, 14, at the for 
ward edges of the hood. When the ground 
glass, 13, is in position it will rest upon the 
rear end portion of the top plate, 2, of the 
box, 1. The top plate, 2, of the box pref 
erably takes the form of a flanged cover, 
the flanges of which are adapted to press 
firmly against the upper portions of the side 
walls and the front wall of the box, with 
the rear edge of the cover extending a short 
distance within the side and front flanges of 
the hood construction. This cover plate 
may be wholly or partly removable by 

: sliding the same forwardly if it is desired 
to obtain access to the lamps, 7, as for the 
purpose of replacing the same. 
A shield member, 15, is preferably hing 

edly mounted, as is indicated at 16, to the 
front upper edge of the Stationary hood 
members 11, 12. This shield, 15, comprises 
a transversely extending portion, 15, and 
end portions 15° which may each be in the 
form of a sector of a circle. This shield 
may be swung into the position shown in 
Figs. 1 and 3 in which the front portion 15 
thereof extends downwardly in front of the 
ground glass, 13, to entirely prevent the light 
from the lamps passing out through glass, 
13, above plate 2. Or, if it is desired to 
examine the fabric on plate 2 by light above 
the same, the shield, 15, may be swung up 
wardly into the position shown in Fig.5 
in which the portion 15 of the shield ex 
tends forwardly from the opening in which 
ground glass, 13, is positioned, in which case 
the light from the lamp will be reflected 
downwardly and forwardly from the curved 
surface, 11, at the rear of the box and from 
the inner surface of shield portions 15 and 
15, so that this light will be directed down 
wardly upon the fabric on plate 2. The 
light, thus directed above the fabric may 
be adjusted in intensity by closing or open 
ing the shutter 15 to a greater or less ex 
tent. Thus the shutter may be adjusted so 
that the forward portion 15' thereof will ex 
tend downwardly and forwardly at a sharp 
angle to leave only a comparatively Small 
opening between the lower edge of the por 
tion 15 of the shutter and the top surface 
plate 2 of the box. Shield 15 will prefer 
ably, be held impositively in any adjusted 
position as by friction of the side wings 15 
of the shield against the side surfaces 12 of 
the fixed hood over which they fit rather closely. 
The inside of the box is preferably made 

light-reflecting as by giving the same a coat 
of white paint. The upper surface of the 
bottom and the inner surfaces of the side 
walls 1, and the front surfaces of the rear 
wall, 5, and hood 11, and the inner surfaces 
of shield members 15' and 15° may be made 
light-reflecting. The inner surfaces of the 
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rear wall 5, 11 preferably joins side walls 1’, 
12, by suitable curved surfaces, so that light 
impinging against the same will be reflected 
forwardly and inwardly, towards the longi 
tudinal center line of the apparatus, to con 
centrate the light directed upon or through 
the fabric. 
The frame elements thus far described 

may be formed of any suitable material such 
as sheet metal. The side members 1 of box 
1 may be provided with small openings, 17, 
J7', therethrough for ventilation. 
When the fabric is to be examined entirely 

by light from above, the ground glass, 3, 
in top plate 2. may be entirely covered by a 
removable plate 18, Fig. 7, which may be 
formed of suitably shaped sheet metal and 
which may be slipped into position upon the 
top plate 2 to entirely cover ground glass 3 
and thereby prevent light from beneath 
reaching the fabric, which may be positioned 
upon this plate 18. 
When it is desired to examine fabric en 

tirely by light from beneath the same, the 
shield, 15, may be closed, as is indicated in 
Figs. 1 and 3, to entirely cover the vertical 
ground glass 13. The piece of fabric to be 
examined will now be positioned upon the 
ground glass, 3, in top plate 2 and suitably 
held in flat position so that uniform light 
will shine upwardly through the fabric. 

It is usually desirable to examine only a 
comparatively small portion of fabric and to 
have the light from underneath pass only 
through this small section of cloth. Accord 
ingly one or more slides or plates such as 
that indicated at 19 in Figs. 1 and 6 are 
provided, plate 19 being shown as formed of 
suitable opaque material such as sheet metal 
with a rectangular opening or window, 20, 
formed through the rear portion of the same. 
Any nuni)er of slides or plates such as that 
shown at 13 may be provided, each having 
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an aperture similar to that shown at 20 in 
Fig. 6, these apertures, however, being of 
different sizes in the different plates, so that 
sections of fabric of different size inay be 
examined. It is not deemed necessary to 
illustrate more than oire sich slide. 
When a piecz of fabric is to be examined 

by light passing upwardly through the same, 
the fabric is placed upon the ground glass 
3, and a suitable slide, sich as 19, positioned 
above the same, care being taken to have the 
fabric lying flat and unwrinkled. Slide 19 
is rectangular and the aperture, 20, there 
through is also rectangular with its edges 
parallel to the edges of the side. It is 
therefore a siliple matter to adjust the fab 
ric and the slide so that the edges of aper 
ture 20 will be approximately parallel to the 
longitudinal and transverse threads of thy 
fabric. 
for example, by sliding one of the side edges 
of the slide against one of the side edges 

C 
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This adjustment may be facilitated, 
30 
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of the opening in which glass 3 is positioned, 
or by pressing the rear edge of the slide 
against the rear edge of this opening, or 
by aligning the front edges, 21, of the slide 
against the forward edge of the opening 
in which glass 3 is positioned. The slide 
may be readilv moved by means of the for 
wardly extending projection, 22, which may 
be held between the thumb and finger of the 
operator. 
When the slide and fabric are thus prop 

erly positioned the fabric may be subjected 
to pressure to insure the same lying flat 
against glass, - 3. This may be accom 
plished, for example, by means of the for 
wardly directed spring fingers 23, 23. Each 
spring finger, 23, is preferably carried by 

20 

3. 5 

40 

40, which is rotatably mounted in carriage, 
60 
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an upwardly extending member, 24, which 
is slidably mounted on a transversely ex 
tending rail or rod, 25, the ends of which 
are supported in blocks 26, 26, mounted 
upon top plate 2. Fingers 23 may thus be 
slid along rod, 25, into desired positions 
where they will bear upon slide, 19, and 
exert pressure upon the fabric beneath the 
same, whereupon the spring fingers are se 
cured in position and put under pressure 
by means, for example, of screws, 27, which 
screw into suitable threaded openings in 
blocks, 24, and are adapted to bear against 
rod, 25. These screws are preferably pro 
vided with knurled heads, 28, by which they 
may readily be turned. 
A microscope or suitable magnifying 

member indicated at 29 is carried by a ver 
tical arm, 30, extending upwardly from a 
carriage, 31, which is slidably mounted on 
a transverse rod, 32. Rod 32 is carried by 
short longitudinally extending members 33, 
33, the rear ends of which carry laterally 
extending arms 34, 34, which are slidably 
mounted on longitudinally extending side 
rods 35, 35. These rods are secured at their 
rear ends to the blocks, 26, previously men 
blocks, 36, 36, mounted upon top plate 2. 
The forward ends of the longitudinally ex 
tending arms 33 are secured to a transverse 
bar, 37, the ends of which are slidably 
mounted on rods, 35, the frame comprising 
transverse members, 32, 34 and 37 together 
with the longitudinal members, 33, thus 
being slidably mounted on rods, 35, for lon 
gitudinal movement over plate 2. 
The rear surface of transverse bar, 37, 

is provided with a rack, 38, with which co 
acts a pinion, 39, on a short vertical stud, 
31. This vertical stud carries a knurled 
head, 41, at its upper end by which it can 
be turned so that carriage, 31, and the mi 
croscope carried thereby may be moved step 
by step in transverse direction, across top 
plate 2 of the box. 
The frame or carriage comprising mem 

bers 37, 32, 33 etc., by which the transverse 
ly movable carriage, 31, is carried, is 
adapted to be moved longitudinally step by 
step by means of the coaction of a suitable 
rack and pinion, or other suitable devices 70 

for moving the same step by step. As shown in the drawings a pinion, 42, may be 
carried by a short vertical stud, 43, which 
is rotatably mounted in one of the frame 
members, 33, of the longitudinally movable 75 
frame, this stud carrying a knurled head, 
44, at its upper end by which it can be 
turned. Pinion 42 coacts with a stationary 
rack, 45, which is secured to top plate 2 and 
may extend from front to rear alongside 
one of the blocks, 26, and the corresponding 
front block, 36. 
By the means described, the microscope 

may be readily positioned over window, 20, 
in plate 19, beneath which the fabric to be 
examined is held in flat position. The mi 
croscope is preferably provided with accu 
rately positioned cross lines, 46, which may 
be formed upon a suitable glass mounted in 
the microscope as is indicated in Fig. 9. 
These lines are accurately positioned at 
right angles to each other and may be 
aligned with warp or woof threads of the 
fabric to act, as an indicator or pointer to 
facilitate counting the threads. The win 
dow, 20, of plate 19, is preferably provided 
with suitable scales alongside one longitudi 
nal and one lateral edge thereof, as is in 
dicated at 47, in Fig. 6, these scales prefer 
ably being three in number to indicate 

"lengths in fractions of an inch, in centi 
meters, and in the French measure of lignes. 

80 

85 

90 

95 

00 

It is accordingly a simple matter to move 
the microscope step by step over the fabric 
which is illuminated through window, 20, 
and to thereby count both the longitudinal 
and the lateral threads. . . . 

It may be noted that, for ease in adjust 
ing the fabric in position on the apparatus, 
the whole carriage bearing the microscope, 
comprising frame members 37, 33, 34 and 
32 may be swung upwardly about rod 35 
at the left, (Fig. 1), as axis, this being per 
mitted by the fact that parts 37 and 34 are 
merely notched for sliding engagement 
with rod 35 at the right, Fig. 1. 

If a different kind of material is used, 
which should preferably be illuminated 
from above instead of by light, passing 
through the fabric, the slide, 18, having no 
aperture therein is placed above the ground 
glass, 3, and the fabric laid thereon. In 
this case the fabric may be held flat by 
passing an angular removable member 
thereon such as the L-shaped member, 48, 
illustrated in Fig. 8 which member should 
have sufficient weight to hold the fabric 
reasonably flat. The edges of this member 
may be provided with scales, such as scales 
of the three units of measurement referred 
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to above, such scales being indicated at 49. 
It will be noted that the provision of 

means for adjusting the position of the mi 
croscope laterally and longitudinally is 
much more effective for the desired purpose 
than would be the provision of means for 
moving the fabric in a similar manner be 
neath a microscope having a fixed position. 
This is for the reason, among others, that 
the fabric must remain substantially flat in 
order to obtain a uniform magnification 
thereof and it would be extremely difficult 
to move the fabric step by step beneath the 
microscope without causing the same to 
buckle more or less. Furthermore, the 
movement of the microscope while holding 
the fabric stationary permits the use of the 
stationary screen such as slide member, 19, 
above the fabric this screen permitting the 
uniform illumination of a desired small por 
tion of the fabric only, through the opening 
of desired size, such as window 20 in screen 
19. If the fabric were to be moved to ob 
tain the relative adjustment between the 
microscope and the fabric, it would probably 
be necessary to move this slide or screen, 19, 
therewith, and in this case, it would not be 
possible to obtain uniform, comparatively 
intense illumination through the fabric, as 
is done in the present case where illumina 
tion comes entirely through the opening, 20, 
which remains fixed in position during the inspection. 

It will also be noted that the invention 
provides means for illuminating the fabric 
from above, if desired, and varying the in 
tensity of such illumination as desired by 
adjusting the angular position of the shield 
or shutter, 15. Also, that constant illumina 
tion from below is provided when desired, 
which illumination may be varied in inten 
sity by use of screens or plates such as 19, 
having openings of different size through 
which the light will pass, and that the inven 
tion also permits the total elimination of the 
light from underneath by the use of a solid 
or entirely opaque plate such as 18; and that 
also, the entire fabric may be illuminated 
from beneath, if desired, by holding the 
fabric upon the ground glass, 3, without the 
use of any plate or screen above it. 

It should be understood that the inven 
tion is not limited strictly to the exact de 
tails of construction which have been par 
ticularly described, but that the invention 
includes a suitable equivalents thereof, the 
scope of the invention being indicated by 
the appended claims. 

claim: . 
1.In fabric inspection apparatus, he 

combination of a box having a transparent 
fabric-supporting plate, a source of light 
within said box, said box having an upward 
extension with an opening through which 
light from said source may pass down upon 
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said surface, and said box and upward ex 
tension having light reflecting inner sur 
faces adapted to cause the illumination of 
the upper and lower surfaces of said plate, 
an adjustable shutter for said opening in 
said upward extension, and means enabling 
the illumination from beneath said plate of Selected areas only of fabric upon said plate.- 

2. In fabric inspection apparatus, the 
combination of a box having a transparent 
fabric-support of substantial extent through 
the whole of which light may pass, a source 
of light within said box, means for reflectin 
light from said source uniformly upon sai 
support from below to uniformly illuminate 
a considerable extent of a fabric positioned 
on said support, slidable opaque means for 
holding a fabric upon said support, having 
a plurality of inspection openings therein 
enabling the light to shine RE only se 
lected areas of said fabric, a magnifying 
member, means for movably supporting the 
same above said opaque means, means for 
adjusting the lens of said member vertically 
for focusing to different sizes of inspection 
openings, and means for adjusting the posi 
tion of said magnifying member both longi 
tudinally and laterally of a selected inspec 
tion openin 

3. In RElie inspection apparatus, the 9 
combination of a light-tight box having an 
upper surface with an opening therein, a 
EE means for directing the light 
therefrom through said opening, a magni 
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fying member, a carriage for the same above :60 
said upper surface, means for slidingly sup 
porting said carriage, arranged to permit, 
the pivotal swinging of said carriage to one 
side of Said opening, at any point in its 
travei, to permit adjustment of the fabric, 
and manually controlled step by step means 
for noving said carriage in one direction, 
and for noving said magnifying member, 
relative to said carriage, in a different direct 
tion, to adjust the position of said magnify. 
ing rember step by step above fabric ex 
tended over said opening, said manually 
controlled means holding said carriage and Anagnifying member in adjusted positions. 

4. In fabric inspection apparatus, the 3: 
combination of a fabric support, a single 
stationary source of light, an enclosure there 
for, and ineans comprising reflecting means 
for directing the light therefron uniforniy 
either through the fabric, from below, or up- : 
on the fabric from above, at will. 

5. In fabric inspection apparatus, the t 

combination of a box having a transparent 
top plate, a source of light within said box, 
means for reflecting light from said source uniformly upon said plate from below, to 
illuminate a considerable extent of a fabric 
positioned on said plate, means for holding 
fabric upon said plate, comprising & series 
of opaque plates having. differently sized 
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openings therethrough, anyone of which, times greater than and including said lim 
ited area, a magnifying member, and means as desired, may be positioned on the fabric, 

a magnifying member, and means for mov 
ably mounting the same above said trans 
parent and opaque plates. - 

6. In fabric inspection apparatus, the com 
bination of a box having a transparent fab 
ric-supporting plate, a source of light with 
in said box, said box having an upward ex 
tension with an opening through which 
light from said source may pass down upon 
said surface, and said box and upward ex 
tension having light reflecting inner sur 
faces adapted to cause the illumination of 
the upper and lower surfaces of said plate, 
means for holding fabric upon said plate, 
comprising an opaque plate with an inspec 
tion opening therein, to be positioned upon 

2) 

3) 

ing therefrom an extent of said fabric many 

said fabric when the latter is to be examined 
by light from below, and an opaque plate 
to be positioned upon said transparent plate, 
and means for holding the fabric upon said 
last named opaque plate, when the fabric is 
to be examined by light from above. 

7. In fabric inspection apparatus, the 
combination of a fabric support, means for 
holding a piece of fabric flat and immovable 
thereon, permitting the inspection of a de 
sired limited area thereof, an artificial source 
of light and means for uniformly illuminat 

for adjusting, the position thereof, step by 
step, in two directions over the fabric. 

8. In fabric inspection apparatus, the 
combination of a box having a transparent 
top plate, a source of light within said box, 
means for reflecting light from said source 
uniformly upon said plate from below, and 
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also from above, to illuminate a considerable 
extent of a fabric positioned on said plate, 
means for varying or shutting of the down 
wardly-reflected light, and means for hold 
ing fabric on said plate. 

9. In fabric inspection apparatus, the 
combination of a transparent fabric support, 
a removable plate, having an inspection 
opening therein, for holding a piece of fabric 
flat and immovable thereon, a light source, 
means for reflecting light therefrom either 
upon the bottom or the top side of the fab 
ric, as desired, a magnifying member hav 
ing a glass with cross lines thereon, mount 
ed above said plate, and means for adjust 
ing the position thereof, step by step, in 
two directions, to enable said cross lines 
to be aligned successively with threads of the 
fabric, in counting the same. 

In testimony whereof. I have signed my 
name to this specification. 

HAROLD CRUGER. 
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