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UNITED STATES PATENT OFFICE. 
FRED LACEY, OF LOWELL, MASSACHUSETTs 
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1,064,494. Specification of Letters Patent. Patented June 10, 1913. 
Application filed August 7, 1911. Serial No. 642,775. 

To all a?hom it may corern: 
Be it known that FRED LACEY, a citizen 

of the United States, residing at Lowell, in 
the county of Middlesex, State of Massa 
chusetts, have invented a certain new and 
useful Improvement in Shedding Mecha 
nism for Looms, of which the following is 
a specification, reference being had therein 
to the accompanying drawings. 
The invention relates to pattern-con 

trolled harness-operating mechanism for 
looms, and provides for the actuation of the 
harness-frames of a loom by devices having 
important advantages over those heretofore 
employed to form sheds in the warp in a 
loom. - 

The invention presents a novel construc 
tion, combination, and arrangement of 
parts, constituting a novel and improved 
shedding mechanism of the open-shed type. 
and which is less subject to wear and tear, 
and more durable, than the dobbies and 
other forms of pattern-controlled shedding 
nechanisms at present in general use. 
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The invention resides in a pattern-con 
trolled loom shedding mechanism wherein 
the series of harness-frames of a loom is 
combined operatively with a series of cranks 
or their equivalents which are supported by 
learings mounted in fixed or stationary po 
sitions in the loom, and which are operated, 
to raise some of the harness-frames and 
lower others as required to form a shed in 
the warp-threads, by means of a driven gear 
for each crank or its equivalent, and a 
driver constituted by a moving toothed sur 
face, the actuation of a crank or its equiva 
lent through the agency of the said toothed 
driver and the driven gear pertaining to 
such crank being caused by starting devices 
in connection with such parts, controlled 
by pattern mechanism. 
The invention admits of being embodied 

in different specific constructions, all in 
volving the same general principles. I have 
herein, by way of illustration, chosen an 
elodilanet in which the toothed surface 
constituting the driver moves normally 
without loving the driven gear, which re 
mains at rest, and in which movable start 
ing teeth for initiating engagement of the 

driver and driven gear with each other, to 
bring about a partial rotation of the gear 
and crank each time a change is required in 
the position of the corresponding harness 
frame, are moved into acting position un 
der control of the pattern-surface. 
The embodiment just referred to is shown in the drawings, in which, - 
Figure 1 shows in side-elevation the 

frame of a loom, and a harness-operating 
anechanism containing the said embodiment 
of the invention. Fig. 2 is a top view of 
the parts shown in Fig 1. Fig. 3 is a front 
elevation of the said parts, including also 
the harness-frames and the connections 
therewith. Fig. 4 is a view in side eleva 
tion showing a harness-lever and the parts 
which are concerned more immediately in 
the actuation thereof. Fig. 5 is a plan view 
of the parts shown in Fig. 4. Fig. 6 is a 
side-view, and Fig. 7 an edge view, of one 
of the mutilated gears. Fig. 8 is an end 
view, and Fig. 9 a front elevation, of the 
starting teeth for the mutilated gear of Figs. 6 and 7. 
Having reference to the drawings--the 

side of the loom-frame which is partly 
shown in the drawings is marked 1, in Figs. 
1, 2 and 3, and 2 is the arch thereof. The 
harness-frames shown in Fig. 3 are marked 
3, 3. The harness-connections are marked 
4, 4, those connected with the tops of the 
harness-frames passing upward to and 
partly around sheaves 5 mounted upon the 
arch 2, and then outward to and partly 
around other sheaves 6, from which they 
extend down to and are connected with the 
harness-operating levers. Those which are 
connected with the bottoms of the harness 
frames pass downward to and partly around 
sheaves 7 mounted in the lower part of 
the loom, and then outward to and partly 
around other sheaves 8, from which they ex 
tend up to and are connected with the har 
ness-operating levers. The said levers, 
termed hereinafter simply harness-levers, 
are marked 99, etc. They are mounted piv 
otally by their rear ends upon studs 10, 10, 
etc., Figs. 2, 3 and 5, carried by the frame 11 
of the shedding mechanism attachment, 
such frame being supported in convenient 
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manner at that side of the loom which is 
represented in the drawings. 
The actuating devices for the harness 

levers, and the pattern-mechanism by which 
the action of such devices is controlled, are 
mounted in the frame 11. 
The actuating c:ank for each harness 

lever comprises a crank-pin 12 projecting 
from the face of a carrier-disk 13, the said 
disk being fixed on a short shaft 14 mounted 
in bearings 15, 15, which are provided in 
connection with frame 11. The said crank 
pin is engaged with the harness-lever by be 
ing entered into a slot 16, Fig. 4, in such le 
ver. While at rest, the crank stands either 
in its upper position represented in Fig. 4, 
with the harness-lever 9 raised, which cor responds with the depressed position of the 
connected harness-frame, or in the opposite 
position shown in the case of the lowest 
crank in Fig. 3, with the harness-lever de 
pressed and the connected harness-frame ele 
wated. The crank is arrested and held in 
either one or the other of the said posi 
tions, after a half-revolution thereof, by 
means of a check-lever 17 carrying a roll 18 
which bears upon the edge of the crank 
disk and enters opposite notches 19, 19, Fig. 
4, therein, as they successively are presented 
to the roll by successive half-revolutions of 
the crank, the said arm being actuated by 
neans of a contracting spiral spring 20 
which holds the roll firmly seated in one of 
said notches while the crank is motionless, 
or in contact with said edge as the crank 
turns. 
The driven gear in connection with each 

crank is shown at 21, it being connected with 
40 

50 

the crank to turn in unison there with, as by 
being fixed upon shaft 14. It is what is 
known as a mitilated gear, it being formed 
with opposite toothless spaces or gaps 21". 
21, Fig. 6, and two segmental series of 
teeth, marked 21", 21. The moving toothed 
driver is shown at 22. It is in the form of a 
straight rack which moves lengthwise in a 
guideway 23, Fig. 5, in the frame 11, and is 
reciprocated in such guideway by actuating 
connections comprising a connecting link 
24, Figs. 1 and 2, and a crank 25 on the cam 
shaft 26 of the loon. To enable the entire 
series of driven gears to be operated by 
means of one driver, the shafts 14, 14, are 
disposed in a vertical series in the frame 11 
cine mounted vertically above another, and 
the different driven gears are all located in 

60 

the same vertical plane with one another. 
The rack is mounted in position for efgage 
ing with all of the said gears, as just indi 
cated. 
To enable the cranks to remain at rest 

while the driver 22 reciprocates up and 
down, the toothless spaces or gaps 21", 21, 

1,064,494 

said gear that one or the other of them will 
be presented next to the driver while the 
connected crank is in its positions of rest, 
and such gaps are of such size as to permit 
the driver to reciprocate without touching 
the teeth of segments 21, 21. 

Referring to Figs. 4 to 9, the novable 
starting teeth for a given driven gear are 
shown at 27, 28. They are provided upon 
arms carried by a hub 29 which fits upon 
the shaft 14 of such gear. The arms occupy 
notches in the driven gear at the gaps 21", 
21, and are adapted to slide therein length 
wise of shaft 14. The two starting teeth 
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27, 28, are in different transverse vertical 
planes, at different distances from the hul), 
so that when one thereof is in line with a 
tooth or projection on the toothed driver de 
signed to engage therewith the other is out 
of line with the tooth or projection on the 
driver that is designed for engagement there 
with, and a movement of the hub and teeth 
lengthwise of shaft 14 that shifts the latter 
tooth into line with its coöperating tooth or 
projection on the driver shifts the first tooth 
out of line with its coöperating tooth or pro 
jection on the driver, and vice versa. The 
shifting movements of the starting teeth 27, 
28, are timed to occur during the dwell of 
the driver at the end of its stroke in either 
direction. To permit one of said teeth to 
be moved into position in readiness to be 
engaged by the coacting tooth or projection 
as the driver makes its stroke, gaps shown 
in Figs. 1 and 4 are left annong the teeth of 
the driver at those places which are pre 
sented to the respective driven gears at the 
cnds of the strokes of the driver. 
For the purpose of shifting the starting 

teeth lengthwise of a shaft 14, each hub 2) 
is grooved circumferentially at 29, Figs, 5 
and 9, and receives a pin carried by a lever 
30 which is pivoted at 31, Figs. 2 and 5, 
upon frame 1 1. When the lever switgs 
horizontally around the said pivot, it carries 
the hub and starting teeth with it. The 
lever is acted upon by a leaf-spring 32, which 
holds it normally in its inner position, and 
returns it to such position after having been 
swing outward there from, when permittel 
to do so. The position of the starting teeth 
is controlled automatically by means (if a 
pattern-surface which coacts with the said 
lever and spring. The said pattern-surface 
is constituted by a series of rolls 33.33. Figs. 
2 'and 5, mounted between the disks or 
flanges of a horizontal pattern - wheel 34, 
such disks or flanges also receiving between 
then a portion of the lever 30 so as to retain 
the latter in register with the rolls 33.33. 
The pattern-wheels for all the driven 

gear's pertaining to the cranks are fixed upon 
an upright shaft 35 which is tuounted in 

of each driven gear are so located on the bearings in frame 11, and intermittingly 
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rotated from the cam-shaft 26 of the loom one above another, upon separate pivots, are 
ly leans of a worn-wheel 36 fixed upon the 
lower ent of shaft 35, a worn 3 engaging 
with said worn-wheel, a miter-gear 3S with 
which said worm is fixedly connected, and a 
Init ('I'-gear 39 fixed on the said cana-shaft 
and with which the maiter-gear 3S meshes. 

|Fig. shows a roll 33 engaged with an 
: rn 3(), and the latter held thereby in its 
(it war (sition. With starting tooth 27 
(ra \\ 1 out war beyond the triven gear 21 
all starting tooth 2 o'c'pying one of the 
gas of still gear, but at the sicle of the lat 
{er art hest from the toothed driver 22. 
(see it ly, the latter loves without actu 
a ting the liven gear. Turning movement 
of sla ft 3.) will carry said roll 33 out of en 
g: genre it with a 'll 30, so as to permit 
sliig 32 to move art 30 in Ward and there 
ty case the starting teeth to be shifted so 
as to no \e the starting tooth 2S into a posi 
tion in War of the riven gear, and starting 
oth 27 in the gap of the driven gear and 
also in the ga) which the river presents op 
(site sail gear at such monent. As the 

to othel (liver now noves in one direction, 
tle leating t ( (it is of a series of the teeth 
thereof will encounter starting tooth 27 and 
turn the riven gear far enough around for 
the following teeth of such series to mesh 
with those of Ole of the segments of the 
trive gear. Thereby the driven gear will 
be t line half-way around, wherettpon the 
w () sets of teeth will run oit of mesh with 
each other, it the other gin), and the driven 
gear will statel at rest, with starting tooth 
2 at the site farthest from the toothed 
river, all starting tooth 2S in ward out of 

line with the teeth of the river. When 
ext in the titling lovene it of the shaft 
3. a 'll 33 is 'a Isel to engage a 'm 0 so 
as to in \e it (it War I in shift the starting 
teeth into their () it wai'il position, the start 
it (;th 2S, it being it w at the side next 
the t ( other live', will be novel into line 
with teeth if the latter, while starting tooth 
27, it being at the side of the driven gear 
f: it ('st f'( t e i river', will be novec () it - 
w; it of it will sic' teeth. It the en 
st in love eit i? the tootle's live', the 
t oth the 'e () which le; ls will engage start 
in t t 2S at in the riven gear far 
till for t ( si'ee lig teeth on the 

is ei' es: with those of one of the seg 
its (f rive (; ; ; ) ( t ) the live in 

go'; ) : If way : ') (, it il the two sets of 
t oil i (it i? les with eal otle' at the 
r: ('til it is t ( : ' ' 'V' is startil 

t it 2. 
The Hiller of cranks 12, and accessory 

the lit is!) is for a c't at in the s; it' and ("on 
to its lic action the rei?. Wit which a 
it is ?tiped may be varieti in practic''. 
The harness-levers 9, 9, being mounted 

all brought within narrow width, and the 
entire shedding mechanisian projects only to 
a snaal extent from the loom side. By thus 
mounting the harness-lever's I am enabled to 
provide bearings of any approved length in 
connection with the said levers, and also an 
enabled to make the walls of the slots in the 
larness-levers of any approved width. As 
shown in Fig. 5, this permits the harness 
level's to be formed with long bearings fit 
ting the supporting studs 10 whereby the 

, lountings for the pattern-levers are ren 
dered more substantial, and also permits the 
said harness - levers to be formed of in 
creased thickness around the said slots, 
which obviates rapid wear and cutting away 
(if the walls of the slots. The harness-le vers 
are all readily accessible, and any one there 
of may be renovel or replaced without dis 
turbing any of the ther's. 
The cranks 12 are in practice of different 

throw, in order that the respective harness 
levers and harness-frames may be moved 
thereby to the proper extents for the pro 
duction of tuniform V-sheds. 
The pattern-wheels preferably are located 

one above another between the harness-levers 
9, 9, and the pattern-levers 30, 30, thereby 
giving great compactness. 
What is claimed as the invention is:- 
1. In loom shedding mechanism, the con 

bination with a series of harness-frames in 
a loom, of a series of cranks supported by 
bearings occupying fixed or stationary posi 
tions one above another in the loon and re 
spectively connecting operatively with , the 
respective harness-frames, a liven gear for 
ach crank, a moving toothed drive!'. start 
ing devices for causing the actuation of a 
('rank and its rotation through a half-revolu 
tion through the agency of said driver and 
the riven gear tertaining to sell ("rank, 
and pattern-mechanism having lies of pat 
tein-iticators (ne albove another 'ontrol 
ling sail starting devices. 

2. In loon shedding mechallis, the ("on 
bination with a series of h; iness-faules in 
a loon). of a series () ('i'anks not inted one 
above another in respectively 'onnected 
ceratively with the 'c'slective harness 
fi'a ties, a tilatt's ge: 1 for each ('rank. 
stating teet in collection with sail anti 
l: tec ge: ' , t t to the live' which coac's 
with S: it stating teetli at it the mutilated 
real's in riving 'alf-re votions to the sail 
(''alks at the rely raising and lowering the 
resective harness - frames, an attern 
echanis having lies of attern-ii cica 

t is one al() \ c : 1 (it it ('otti'l i? the said 
starting teeth. 

3. It li () slet is eclini isn. 'o- 
lination with it series of h;titless-r:lines of 
a series of ' 'ness-leve's with which the 
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said harness-frames are connected, the said In testimony whereof I affix my signature 
itles g Euge one above in presence of two witnesses. 

other, a series of cranks for actuating sai - ww. harness-levers, and pattern-controlled i.S. FRED LACEY. 
anism for giving half-revolutions to said Witnesses: 
cranks to actuate the harness-levers to raise CHAs. F. RANDALL, 
and lower the harness-frames. ELLEN O. SPRING. 


