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HARINESS MOTION FOR LO ORMS 

Cari F. Schlege, Brighton, N. Y., assignor to The 
Sciege Ranufacturing Company, Rochester, 
II. Y., a corporation of New York 

Application September 2, 1937, Serial No. 62,4 
9 Claims. 

This invention relates to looms and more par 
ticularly to high speed looms. 
An object of the invention is the provision of 

an improved and more satisfactory harness no 
tion for such looms. 
Another object is the provision of a harness 

motion which will operate reliably and effectively 
at high speed, to produce an even or smooth shed. 

Still another object is the provision of such a 
harness motion which is relatively simple, easy 
to construct, and Sturdy in operation, so that it 
is not likely to get out of order. 
To these and other ends the invention resides 

in certain improvements and combinations of 
parts, all as Will be hereinafter more fully de 
Scribed, the novel features being pointed out in 
the claims at the end of the specification. 

In the drawings: 
Fig. 1 is a diagrammatic side elevation of a 

loom. With the harness motion of the present in 
Vention applied thereto, showing the parts in 
One position, with no shed formed in the warp 
Strands; 

Fig. 2 is a front elevation of the harness frames 
and aSSociated parts; 

Fig. 3 is a view similar to Fig. with the parts 
in a different position, forming a shed in the Warp 
Strands; 

Fig. 4 is a side elevation of the mechanisim for 
Operating certain parts of the harness motion; 

Fig. 5 is a side view of the principal parts of 
the harness motion, in a position corresponding 
to that of Fig. 1; 

Fig. 6 is a vertical section taken substantially 
On the line 6-6 of Fig. 5; 

Fig. 7 is a view similar to Fig. 5 illustrating the 
parts in a position corresponding to that of Fig. 3; 

Fig. 8 is a pian of part of the mechanism shown 
in Fig. 7; 

Fig. 3 is an erd View of the chair drum and pat 
tern chain thereon; 

Fig. 10 is a perspective view of one of the latches 
for latching certain operating parts of the har 
neSS motion to each other, and 

Fig. 1 is a rear elevation of the main parts of 
the hariness (notion. 
The same reference numerals throughout the 

Several views i2dicate the same parts. 
the parts of the loor other than the haress 

Inotion may ac constructed in any known Way, 
and the present invention is independent of the 
Construction that inay be selected for such parts 
Of the lCOIn, so that the loon need not be de 
Scibed in detail. It may include frarine parts 
(Figs. I and 3) carrying suitable means for sup 

(C. 39-69) 
plying warp strands, 3 which are led upwardly, 
over a roller 5, and then forwardly as at to 
form the Warp of the fabric being Woven. The 
completed fabric is led forwardly and down Ward 
ly over a breast roll 9 to pulling 'olis Ei and is 
then wound up on any suitable cloth roll. The 
weft or filling is laid across the warp strands by 
any suitable known means, such as by the needle 
23, if a needle loom or shuttleless loon is en 
ployed, or by any suitable shuttle if a loom of the 
shuttle type is employed. Since the harness no 

5 

0 

tion of the present invention is Well adapted for . 
work at high speed, it may be used advantageous 
ly on needle looms, most of which operate at high 
Speed, but it may also be employed, of course, on 
lower Speed looms, such as loons employing COn 
wentional Shuttles. 
The Warp Strands pass through the heddles 

25 (Fig. 2) secured to the heddie frames or hair 
ness frames 27, and these harness franes 27 are 
raised or lowered from the neutral positions 
shown in Fig. 1, to form the shed as shown in 
Fig. 3, by means of the harness motion which 
forns the present invention. 

Near the front of the icon and below the 
breast roll 9 is a transverse shaft, 3 on which 
are pivotally mounted a series of hell crank evers, 
one for each of the harness frames 23. Each bell 
crank lever has a downwardly extending arm 33 
and a rearwardly extending airin 35, and the 
downwardly extending arm 3S is provided With 
arcuate guiding flanges 37 projecting laterally at 
each side of the arm. 33 for contact, or substan 
tial contact with the similar flanges of the ad 
jacent bell crank levers, as shown in Fig. 1, to 
hold the levers against Side sway or tilting, while 
nevertheless permitting each lever to oscillate 
about its shaft 3 independently of the other 
leWerS. 
The rearwardly extending arrin 35 of each bell 

crank lever is connected by a link 39 With its 
associated one of the harness frames 2A. in or 
der to form a Synooth or even shed, it is apparent 
that those harness frames & Which are farther 
from the roll 9 should be moved upwardly or 
downwardly to a greater extent than those har 
ness franes which are closer to the breast roll. 
This is easily accomplished by the present mech 
anism, for the harness frames whicia are farther 
from the breast roll 3 are connected by the 
links 39 to their respective bell crank arms 33 at 
points farther from the shaft 3A. Hence, if all of 
the bell cranks be oscillated to the Sarne Uini 
form angular extent, those harness fraines which 
are toward the rear of the loor). Will be given a 
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2 
greater throW or range of travel than those har 
neSS frames closer to Ward the front of the loom, 
With the result that the shed produced in the 
Warp Strands Will be approximately uniform and 
even, aS shown diagrammatically in Fig. 3. 
The frame of the loom is provided with suit 

able horizontal guideways 43, and in these guide 
Ways are mounted two actuating bars extending 
transversely of the loon, the front one of which 
bars is designated by the numeral 45 and the 
rear one of which is designated 4. These bars 
lie Substantially in a common plane, and are 
reciprocated for Wardly and rearwardly, toward 
and away from each other, in this common plane, 
by Suitable mechanism such as that shown for 
example in FigS. 1, 3, and 4. A rotating shaft 
5, which may be the main drive shaft of the 
loom or which may be driven in timed sequence 
with the main drive shaft, is provided with two 
eccentrics 55 and 5 set at 180° to each other. 
The eccentric strap embracing the eccentric 55 
is connected by a link 59 to a lever 6 fixed to a 
transverse Shaft 63, while the eccentric strap on 
the other eccentric 5 is similarly connected by 
a link 65 to a lever 67 fixed to a transverse 
shaft 69. 
The Shaft 53 extends across the machine and 

is provided with two arms 7 extending up 
Wardly therefrom, at opposite sides of the na 
chine, the upper end of each arm having a slot 
for engaging a pin 3 on the end of the actu 
atting bar 45. One of the arms 7 at one side 
of the machine may be integral with the arm 
6, if desired. Similarly, the other cross shaft 
69 is provided with two upwardly extending arms 
5 at Opposite sides of the machine (one of 
which may be integral with the arm. 67) which 
have slots engaging pins 77 on the ends of the 
other actuating bar 47. With this arrangement 
rotation of the shaft 5 will move the front actu 
ating bar 45 rearwardly and the rear actuating 
bar 4 forwardly, so that the two bars approach 
each other, during half of each complete revolu 
tion of the shaft 5i, and then during the other 
half of Such revolution the front actuating bar 
45 will be moved forwardly and the rear actu 
atting bar 47 will be moved rearwardly, shifting 
the bars away from each other. Thus the two 
actuating bars Will be reciprocated back and 
forth, toward and away from each other, always 
remaining substantially in a common plane and 
Substantially parallel to each other. 
The forward actuating bar 45 is provided on 

itS uppei Surface, and near its for Ward edge, 
With a transverse groove 8 having an undercut 
rear edge as ShoWin in FigS. 5 and 7, While the 
rear actuating bar 4 has a similar transverse 
groove 83 on its upper surface near its rear edge, 
the forward edge or Wall of which transverse 
groove is undercut. 

io the botton of the arm 33 of each bell crank 
lever is pivotally connected, at 85, what may be 
termed a hook bar 87, extending both forwardly 
and rearwardly from the pivot 85, in the direc 
tion cf travel of the actuating bars 45 and 47. 
The rear arm of the bar 8 is Somewhat longer 
than the for Ward arm thereof, as shown in Fig. 5. 
Each arm, at its extremity, is provided with a 
down Wardly extending hook, the for Ward one 
being indicated at 89 and the rear hook being 
shown at 9. These hooks 89 and 9 are So 
placed that they are alined with the transverse 
grooves 8 and 83 of the actuating bars 45 and 
4, whenever the bell crank 33 is in its central or 
neutral position and when the actuating bars 45 

2,114,543 
and 47 are in their positions closest to each other. 
The pivot 85 is at such an elevation with respect 
to the horizontal plane in which the actuating 
bars 45 and 47 move, that the hooks 89 and 9 
cannot both be engaged in the respective grooves 
8 and 83 at the same time, but either hook 
alone may be depreSSed into its corresponding 
groove when the parts are in proper position, 
and this will raise the other hook at the other 
end of the bar 87 out of engagement with the 
other transverse groove. Thus each bar 87 may 
be hooked to either one of the actuating bars 45 
and 67, but cannot be hooked to both of them at 
OCE 

Extending transversely across the loom, at an 
elevation somewhat above the actuating bal's 45 
and 47 and the hook bars 8, are two stationary 
bars 93 and 95, respectively. The bar 95 Sup 
ports a transverse pivot shaft 9 on which are 
pivoted a series of forwardly and downwardly 
extending fingers 99, one overlying each of the 
hook bars 8 and riding on the top thereof. Suit 
able Springs press downwardly on the fingers 
99 With a Substantial pressure, so that these arms 
in turn, constantly press down Wardly with Sub 
stantial force on the rear ends of the arms 87. 
Hence, in the absence of a superior force pro 
ducing an upWard thrust on the rear ends of 
the hook bars 8, the rear ends of all of these 
hook bars will be depressed by the springs Of 
and fingers 99, and the hooks 9 will be engaged 
in the groove 83 of the actuating bar 47, so that 
the hook bars 87 will be hooked to the actuating 
bar 47 and will move backwardly and forwardly 
With the actuating bar. 
47 noves rear Wardly from the position shown in 
Fig. 5 to the position shown in Fig. 7 this Will 
draw real Wardly on the hook bars 87 which are 
hooked to the actuating bar, which will cause 
rear Ward movement of the bell crank aims 33 
and upward movement of the bell crank arms 35, 
raising the harness frames 2 connected to those 
bell cranks. 

In order to raise the rear ends of the hook bars 
8. Whenever required, to unhook them from the 
actuating bar 47 and hook them to the actuating 
bar 45, there may be provided a pattern chain 
shaft 5 carrying a chain drum 57 having end 
flanges 09. A pattern chain, which may be of 
suitable known construction, runs over this drum, 
the cross pins of the chain being connected to 
each other by links 3, and the pins being re 
ceived in notches 5 in the end flanges 39, so 
that as the drum rotates, the chain cannot slip 
On the drum but will be fed around with it. 
The cross pins if f carry tubular members of 
different diameters, the larger ones it of which 
may be denoted as risers and the Smaller ones 

9 may be called sinkers. These risers and 
sinker's are arranged in any desired manner or 
Sequence on the pins f, to produce the desired 
pattern in the fabric being woven. The pattern 
chain may, as usual, be of any desired length. 
When the pattern is simple, it may be a rela 
tively short chain extending tightly around the 
periphery of the drum C7, 99, as shown in Fig. 5, 
or it may be a longer chain as shown in Fig. 9, 
having a portion hanging loosely down below the 
drum. 
The chain drum is driven with a step by step 

motion in timed sequence with the operation of 
the actuating bars 45 and 4 and with the other 
parts of the loom. For instance, the shaft 5 on 
which the eccentrics 55 and 57 are mounted, may 
be provided with a driving crank 2 and a lock 

When the actuating bar 3 
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ing disk 23, both cooperating with a Geneva, 
member 25 in known manner, to turn this 
Geneva, member step by step, one step for each 
revolution of the shaft 5. A sprocket 2 Se 
cured to the Geneva, member 25 may drive a 
chain 29 which runs around a sprocket 13 f on 
the chain drum shaft 05, thus turning the drum 
in proper timed sequence to the operation of the 
other parts. 
The shaft 5 is so placed with relation to 

the horizontal plane in which the actuating bars 
45 and 4 operate, that when a sinker 9 is 
brought into position beneath one of the hook 
bars 8, it does not interfere with the tendency of 
the Spring to depress the rear end of this 
hook bar, and consequently, whenever a sinker 
is brought into effective position beneath one of 
the hook bars, the rear end of the hook bar will 
be depressed and the hook 9 thereon Will be 
engaged with the slot 83 on the actuating bar 
4. Whenever one of the risers 7 is brought 
into effective position beneath one of the hook 
bars 8, the size of this riser is such that it will 
preSS upWardly. On the under side of the hook bar 
and raise the rear end of the hook bar against 
the force of the spring 0 , moving the hook 
9 upWardly out of the groove 83 and depressing 
the hook 89 into the groove 8 of the for Ward 
actuating bar 45, thus hooking this particular 
hook bar 8 to the forward actuating bar A5 
and unhooking it from the rear actuating bar 47. 
The driving mechanism for driving the pattern 

40 
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60 

chain is so tired With respect to the movements 
of the bars 45 and 47, that a new cross pin 
of the chain moves to the uppermost position at 
the top of the drum for at or substantially at 
the instant that the forward actuating bar 45 
reaches its rearmost position and the rear actu 
atting bar 4 reaches its most forward position, 
these being the positions shown in Fig. 5. 

Since the hooks 89 and 9 have undercut, Sides 
to COOperate With the undercut rear and front 
walls, respectively, of the grooves 8 and 83, they 
will be held effectively in hooked relationship to 
the actuating bars during the travel thereof, with 
little danger of accidental disengagement so long 
as either of the bars 45 and 47 exerts a substan 
tial pull on the bar 8. When the bars 5 and 
4 begin to move toward each other, however, 
there is no longer a pull on the inclined or n 
dercut faces of the hooks, and the bars 87 may 
become disengaged from the actuating bars, es 
pecially from the bar 45, since the springs Of 
are constantly tending to produce such disen 
gagement. Hence, it may be desirable to en 
ploy latches to latch the hooks positively in the 
grooves 8 and 83, such latches being especially 
desirable in connection with the groove 8 on 
the bar 45. 
Such latches may be of the form best shown 

in Figs. 5, 7, and 10. The forward actuating bar 
45 is provided With a transverse pivot Shaft 45 
on which is pivoted a series of latch members 47, 
one of which is arranged directly opposite the 
front end of each of the hook bars 8... These 
latch members is are located in slots or cut-out 
portions of an upstanding flange 49 at the front 
edge of the bar 45, which flange serves to guide 
the latches 4 laterally and prevent lateral dis 
placement thereof. Leaf SpringS 5 are Secured 
to the underside of the bar 45 as by means of 
rivets or screws 53, and extend up the forward 
sides of the latches 47, constantly tending to 
shift the upper ends of the latches rearwardly to 
the effective latching position illustrated in Fig. 

3 
7, in which a ledge or shoulder 55 on each latch 
Overlies the upper forward corner of its associ 
ated hook bar 8 and prevents the hook 89 of this 
hook bar from rising upwardly out of the groove 
8. A sharp angular lower rear corner 54 on 
each latch 4 contacts with the horizontal por 
tion of the Spring 5 near the rivets or screws 
53 to limit movement of the latch in an effective 

latching direction. As the bar 45 moves rear 
Wardly, and just before it reaches the rearward 
limit of its travel, the upper end of each latch 
member 4 strikes against the stationary cross 
bar 93, which tilts the upper ends of all of these 
latch members 4 forwardly and releases the 
latches as shown in Fig. 5, so that the forward 
ends of any hook bar's 8 which are hooked into 
the groove 8 may be released therefrom, and so 
that any hook bars not already hooked into the 
groove 8 but which should now be hooked there 
into, may be depressed into the groove 8. With 
out interference from the latches. Then, as the 
actuating bar 45 moves forwardly at the begin 
ning of its next cycle of travel, the upper ends 
of all of the latches 4 will ride out from under 
the Stationary bar 93 and the springs 5 Will 
immediately move all of these latches to effective 
latching position as shown in Fig. 7, so that they 
Will latch the forward ends of all of the hook 
bars 87 which have been hooked to the actuating 
bar 45. 
Similar latch means are provided on the rear 

actuating bar i, for cooperation with the rear 
ends of the hook bars 8. The latch means on 
the bar 3 may be identical with the latch means 
On the bar 45, although faced, of course, in the 
Opposite direction, and the parts on the latch bar 
4 are designated by the same reference numerals 
45 to 53 used for the corresponding parts on 

the bar 45, with the addition of the letter “d' 
to each Such reference numeral. The latches 
Aid on the actuating bar 47 are operated by the 

Stationary cross bar 95 in the same way in which 
the latches 4 on the bar 45 are operated by the 
stationary bar 93. 

It is seen that this harness mechanism is well 
adapted to high Speed operation, because the 
hook bars 8 are positively latched to the actuat 
ing bars 45 With which they are engaged from 
time to time, without any possibility of accidental 
disengagement therefrom. No matter how fast 
the bars 45 and 47 may move backwardly and 
for Wardly in their reciprocating cycles, the hook 
bars 82 cannot hecome accidentally disengaged 
therefron, but are engaged with and disengaged 
from the respective actuating bars only in ac 
cordance With the requirements of the weaving 
pattern as determined by the risers and sinkers 
On the pattern chain, Gravity is not relied upon 
for engagement or disengagement of the hook 
bars 8 at any stage of the operating cycles, which 
is another reason why this mechanism is well 
adapted to high Speed operation. The spring fo 
can be Inade Sufficiently strong to disengage the 
hockS 89 from the bar 45 and engage the hooks 
9. With the bar 37 in a minimum of time, while 
the reverse engagement (that is, disengagement 
of the hooks 9; and engagement of the hooks 
89) is likewise accomplished in a minimum of 
time by the positive upward force produced by 
the risers On the pattern chain coming into en 
gagement with the under side of the hook bars 
8. In addition to having these features which 
promote rapid operation to meet the requirements 
of a high Speed loom, this harness motion is also 
of relatively simple and Sturdy construction, so 
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4. 
that it is easy to maintain in proper operative 
condition, and not likely to get out of Order. 
The Operation of each part of the construction 

has been individually described, but a brief review 
of the entire operation will now be given. AS 
Sune that the parts are in What may be termed 
the neutral position shown in Fig. 1, with the for 
ward actuating bar 45 at the rear end of its path 
of travel and With the rear actuating bar 47 at 
the forward end of its path of travel. The bell 
cranks 33, 35 and the harness frames 2 are all 
in a central or neutral position, and the latches 
i? and 47d are all unlatched, by reason of the 
fact that they are now beneath the Stationary 
bars 93 and 95. The hook bars 8 will be in po 
Sitions determined by the risers and Sinkers On 
that pin of the pattern chain which is now 
at the top of the chain drum, directly beneath 
the hook levers 87. That is, any hook lever 87 
which is directly over a riser Will have its rear 
end raised thereby and its forward end Will be 
depressed so that the hook 89 Will be in the groove 
3: Of the forward actuating bar 45. This is the 
position shown in Fig. 5 with respect to the hook 
bar 87 which is closest to the eye of the observer. 
Any hook bar 8 which is directly over a sinker 

A 3 of the attern chain will not be raised at its 
rear end, and consequently the Spring of this 
hook bar 8 (aided to some extent by gravity) Will 
cause the rear end of this hook bar to be de 
pressed, engaging the hook 9f thereof with the 
groove 83 of the rear actuating bar 4, and rais 
ing the front hook 89 thereof out of engagement 
with the front actuating bar 45. This is the con 
dition shown in Fig. 5. With respect to that One 
of the hook bars 87 which is farthest from the 
eye of the observer. 
The bars 5 and 47 now move away from each 

The hook bar 87 closest to the eye of the 
observer, being hooked to the forward actuating 
bar 45, will be drawn forwardly by the forward 
motion of the bar 45, which will pull forwardly 
on the connected bell crank arm 33, pulling 
downwardly on the bell crank arm 35, and lower 
ing the harness frame 27 connected to this bell 
crank. During the early part of this forward 
travel of the actuating bar 45, the latches 4 
Will ride out from under the stationary bar 93 
and all of the latches will be noved to effective 
position over the forward ends of those hook 
bars 37 which are hooked to the actuating bars 
45, preventing accidental disengagement. 
At the same time that the actuating bar 45 

moves forwardly, the other actuating bar is Will 
move rearwardly. All of the hook bars 87 Which 
have been hooked to the rear actuating bar 4 
Will thus be drawn rearwardly by this actuating 
bar, which will move their connected bell crank 
arms 33 rearwardly, and move the connected bell 
crank arms 35 upwardly, raising the correspond 
ing harness frames 27. Near the beginning of 
this rearward movement, the latches 47 a will 
pecome effective to latch the rear ends of the 
hook bars 87 against accidental disengagement, 
just as in the case of the latches 47. The posi 
tions of the parts when the forward and rear 
actuating bars 45 and 47 are near their extreme 
forward and rear positions, respectively, are 
shown in FigS. 3 and 7. 
The forward motion of certain of the harneSS 

frames 2 and downward movement of the other 
harness frames, produced as above described, 
forms a shed in the Warp Strands , aS shown in 
Fig. 3. If the loom is a needle loom, the needle 
23 now lays the Weft or filling Strands through 
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the shed, or if the loom is a shuttle loom, the 
shuttle does the same. The usual reed or batten 
now beats up the newly laid weft strands, and the 
bar 5 moves rearwardly and the bar 47 moves 
forwardly again, to their neutral or initial posi 
tions shown in Figs. 1 and 5, and just before they 
reach these neutral positions, the latches 47 and 
4a aire tripped or unlatched by contact with 

the bars 93 and 95, So that by the time the neutral 
positions of the bars 45 and 4 are reached, the 
hook bars 8 are free to be Unhooked and re 
hooked according to any desired pattern. Sub 
stantially at the same time that the neutral posi 
tions of the bars 25 and 4 are reached, the 
Geneva, member 25 is turned one step to bring 
a fresh cross bar of the pattern chain into 
cooperating relation to the hook bars 87. The 
risers and sinkers and 9 on this fresh cross 
bar will now control the hook bars 87 
during the next cycle of operation. Some of 
the hook bars 82 which have been hooked to One 
Of the actuating barS may remain hooked to this 
Sane actuating bar during the next cycle of 
Operation, and some or all of the hook bars may 
be shifted to hook them to the other actuating 
bar than the one to Which they were hooked 
uring the previous cycle, all as determined by 

the risers and sinkers on the pattern chain, and 
in accordaice With the particular pattern which 
it is desired to Weave. The bars 45 and 47 then 
move away from each other again, carrying with 
them the hook bars 37 which are respectively 
hooked thereto, and the cycle of operation is re 
beated ad infinitun. 
In the embodiment of the invention above de 

SCribed as a preferred example, two actuating 
bars 45 and A are employed, one of which serves 
to move the harness frames upwardly and the 
other of which moves them downwardly. Those 
skilled in the art will readily appreciate that if 
it is required to move the harness frames in only 
One direction from their neutral position, instead 
of two directions, then one of the actuating bars 
can be omitted, and the remaining parts would 
act in Substantially the same way above described. 
With only a single actuating bar, the risers on 
the pattern chain would either disconnect the 
hook bars from or connect them to the single 
actuating bar (depending upon which of the 
two bars was omitted) and when anyhook bar was 
connected to the actuating bar, the correspond 
ing harness frame would be raised or lowered, 
as the case may be, whereas a hook bar not con 
nected to the actuating bar would not produce 
any movement of the corresponding harness 
frame. 
While one embodiment of the invention has 

been disclosed, it is to be understood that the 
inventive idea, may be carried out in a number 
of Ways. This application is therefore not to be 
limited to the precise details described, but is 
intended to cover all variations and Imodifications 
thereof falling within the Spirit of the invention 
or the scope of the appended claims. 

I clain: 
1. LC0m harness motion including two actuat 

ing bars each having hook receiving recess means 
therein, means for moving said bars toward and 
away from each other, a plurality of hook bars 
each having hook means for entering the recess 
means in and thereby becoming operatively en 
gaged with either of said actuating bars, so that 
When one of Said hock harS is engaged With one 
of said actuating bai's it will ke moved thereby 
in one direction during part of an operating cycle 
and When engaged With the other of said actuat 
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2,114,543. 
ing bars it will be moved thereby in an opposite 
direction during the same part of an Operating 
cycle, latch means mounted on and movable 
bodily with each of said actuating bars for latch 
ing said hook bars to the respective actuating 
bars With which they are engaged, movable pat 
tern chain means for determining With which of 
Said actuating ba's each of said hook bars will 
engage from time to time, a plurality of harness 
frames, and means Operatively connecting Said 
hook bats to said harneSS frames to an Ove Said 
harness frames by movement of Said hook bars. 

2. Loom harness motion including an actuat 
ing member having hook receiving receSS means 
therein, means for moving Said actuating mem 
ber back and forth through a cycle of Operation, 
a plurality of hook bars each having hook means 
for entering and Withdrawing from the recess 
means in Said actuating member and thereby be 
coming operatively engaged therewith and dis 
engaged therefron, novable pattern chain means 
for controlling engagement of said hook bars with 
and disengagement thereof from Said actuating 
member, latch means for positively holding in 
effective engagement with said actuating member 
during part of the operating cycle those hook 
bars which have theretofore been engaged With 
said actuating member, a plurality of harneSS 
frames, and means operatively connecting Said 
hook bars to Said harneSS frames to move Said 
harness frames by movement of said hook bars. 

3. Loom harness motion including an actu 
ating bar, means for moving Said actuating bar 
back and forth through a cycle of operation, a 
hook bar extending in a direction generally trans 
verse to said actuating bar, Cooperating hook 
means on said hook bar and said actuating bar 
for detachably connecting Said hook bar to said 
actuating bar to be moved thereby, latch means 
mounted on and movable bodily with one of Said 
hars for latching said two bars to each other to 
prevent disconnection thereof, means for render 
ing said latch means ineffective during a part 
of each cycle of operation of said actuating bar, 
pattern chain means cooperating with Said hook 
bar during Said part of each cycle of Operation 
to determine whether said hook bar shall be 
connected to or disconnected from Said actuating 
bar during the next cycle of operation, a harneSS 
frame, and means operatively connecting Said 
harness frame to said hook bar to be moved 
thereby. 

4. Loom harness motion including an actuating 
bar, means for moving Said actuating bar back 
and forth through a cycle of operation, a hook 
bar extending in a direction generally transverse 
to said actuating bar, cooperating hook means 
on said hook bar and said actuating bar for de 
tachably connecting said hook bar to said actu 
atting bar to be moved thereby, latch means 
mounted on and movable bodily With One of Said 
bars for latching said two bars to each other to 
prevent disconnection thereof, means for ren 
dering said latch means ineffective during a part 
of each cycle of operation of Said actuating bar, 
spring means tending to connect said hook bar 
to said actuating bar during said part of each 
cycle of operation, a movable pattern chain hav 
ing risers thereon, means for moving a fresh 
portion of said chain into cooperative relation to 
said hook bar during Said part of each cycle of 
operation, said chain being so placed with respect 
to said hook bar that a riser on the portion of 
Said chain moved into cooperative relation to 
said hook bar will contact with said hook bar and 
disconnect it from said actuating bar or hold it 
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disconnected if it were previously disconnected 
therefrom, a harness frame, and means oper 
atively connecting said harness frame to said 
hook bar to be moved thereby. 

5. Toom harneSS motion including two actuat 
ing bars mounted for movement toward and away 
from each other, means for moving both of said 
bars concomitantly toward and way from each 
other, a plurality of hook bars each extending in a 
general direction from One of said actuating bars 
to the other, means pivotally mounting each of 
Said hook bars for oscillation about an axis inter 
mediate its length, cooperating hook means on 
Said hook bars and actuating bars for detachably 
connecting each hook bar to either of said actu 
atting bars to be moved thereby, said axis of oscil 
lation of each hook bar being so placed that 
movement of each hook bar into connecting en 
gagement with either one of said actuating bars 
disconnects it from the other of said actuating 
bars, a plurality of latches mounted on each 
actuating bar, one for each of said hook bars, 
each latch being movable from an ineffective un 
latched position to an effective latched position 
in which it holds its associated hook bar, if con 
nected With the actuating bar on which the latch 
is mounted, against disconnection therefrom, 
means for holding each of said latches in un 
latched position during a part of an operating 
cycle of movement of Said actuating bars, pat 
tern control means effective during said part of 
an operating cycle while said latches are un 
latched, for causing shifting of said hook bars 
into connecting engagement with either selected 
One of Said actuating bars in accordance With 
the requirements of the pattern to be woven, 
means for holding each of said latches in ef 
fective latched position during substantially the 
rest of said operating cycle of movement, a plu 
rality of harness frames, and means operatively 
connecting each of Said hook bars to one of said 
harness frames to move each harness frame in 
One direction or the other by the movements of 
the connected hook bar. 

6. A construction as set forth in claim 5, in 
which said means for holding Said latches in ef 
fective latched position comprises spring means 
constantly tending to hold said latches in said. 
position, and in Which said means for holding 
Said latches in unlatched position comprises mem 
bers for engaging said latches at a predetermined 
point in said operating cycle to unlatch said 
latches against the force of said spring means. 

7. Loom harneSS motion including two actu 
ating bars mounted for movement toward and 
away from each other, means for moving both 
of said bars concomitantly toward and away from 
each other, a shaft Spaced fron said actuating 
bars, a plurality of bell crank levers mounted on 
said shaft, each of Said levers having an arm ex 
tending in a general direction toward said actu 
atting bars, a plurality of hook bar's each extend 
ing in a general direction from one of said actu 
ating bars to the other, each of said hook bars 
being pivotally mounted adjacent the end of said 
arm of one of Said bell crank levers for os 
cillation about an axis intermediate the length 
of said hook bar, cooperating hook means on 
said hook bars and actuating bars for de 
tachably connecting each hook bar to either 
of said actuating bars to be moved thereby, said 
axis of Oscillation of each hook bar being So 
placed that movement of each hook bar into 
connecting engagement with either one of said 
actuating bars disconnects it from the other of 
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6 
Said actuating bars, Spring means constantly 
tending to engage each hook bar with one of 
Said actuating bars and disengage it from the 
other actuating bar, a pattern chain having a 
plurality of sections, each section being adapted 
to carry One or more protruding portions in ac 
cordance with the requirements of the pattern 
to be woven, neans for moving said pattern chain 
in timed relation with said actuating bars to bring 
a fresh Section of Said chain into cooperative 
relation to said hook bars at a predetermined 
time in each cycle of movement of said actuating 
bars, Said chain being so placed with relation to 
Said hook bars that any of said protruding por 
tions on the section of chain newly brought into 
cooperative relation to said hook bars Will con 
tact directly with those hook bars corresponding 
to said protruding portions and move such hook 
bars against the action of Said Spring means to 
disengage Suicil hook bars from said one of said 
actuating bars and engage them with Said other 
actuating bar, unless, they are already thus en 
gaged, a plurality of harness frames, and means 
Operatively coinnecting each of Said bell crank 
levers to one of said harness frames to move the 
harness frames in accordance with movement of 
the hook bars, 

3. Locin constiliction including a main frame, 
breast neals a djacent the front of said frane, 
a plurality of hairness frames mounted on Said 
main frame rearwardly of Said breast means for 
upward and downward novement relatively to 
Said Inaia frarine, a shaft extending transversely 
of Said in 3in frame at an elevation below Said 
breast neains, a plurality of bell cranks mounted 
for oscillation on said shaft, each of Said bell 
cranks including an arm extending downwardly 
fron Said shaft and another arm extending rear 
Wardly frorin Said shaft, means operatively con 
inecting the rearwardly extending arm of each 
beil crank to one of said harness frames, a bar 
pivotally connected to the downwardly extend 
ing arm of each of said bell cranks, an actuating 
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member extending transversely of said main 
frame and movable rearwardly and forwardly 
adjacent all of Said bars and approximately in 
a horizontal plane, pattern controlling chain 
means including risers for contacting directly 
With said bars to shift said bars to connect any 
of Said bars to or disconnect them from said a,c- 
tuating member fronn time to time according to 
the requirements of the pattern to be woven, said 
actuating member imparting movement to any 
of Said bars which are operatively connected 
thereto and thus causing movement of the cor 
responding harness frames, and pivoted latch 
means carried by said actuating member for posi 
tively latching to said member, during part of 
the movement thereof, those of said bars which 
are connected thereto. 

9. Loom construction including a main frame, 
breast means adjacent the front of said frame, 
a plurality of harness frames mounted on said 
main frame rearwardly of said breast means for 
upward and downward movement relatively to 
Said main frame, a shaft extending transversely 
of said main frame at an elevation below said 
breast means, a plurality of bell cranks mounted 
for Oscillation on said shaft, each of said bell 
cranks including an arm extending downwardly 
from said shaft and another arm extending rear 
wardly from said shaft, means operatively con 
necting the rearwardly extending arm of each 
bell crank to one of said harness frames, lateral 
flanges on said downwardly extending arms of 
said bell cranks at points spaced substantially 
below said shaft for sliding engagement with the 
flanges of adjacent bell cranks to hold said 
downWardly extending arms against lateral 
movement With respect to each other, and means 
for causing movement of said downwardly ex 
tending arms in accordance with the require 
ments of the pattern to be woven, to cause cor 
responding movement of the associated harness 
frames. 
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