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To all whom it may concermn:

Be 1t known that I, RoBrrT Wirriam King,
of the city of Toronto, county of York, Prov-
ince of Ontario, Canada, have invented certain
new and useful Improvements in Transom-
Litters, of which the following is a specifica-

_tlon o

This invention relates to means for operat-
ing a horizontal shutter-operating rock-shaft,
such as shown and described in my United
States Patent No. 589,603, dated September
7, 1897. In that patent automatic means
operated by water-pressure controlied by a
thermostat are shown for operating the said

shutter -oper ating shaft. In some localities
where sufficient water-pressure cannot be ob-

_t‘uned manually - CODtI?J]Gd means must be’
substituted; and the object of the present in-

vention is to devise light, strong, convenient,

and simple yet powelful means for OperatmO'

the said shaft.

With this object 1n view my invention con-
sists, essentially, in the details of construction
of the gearing of the apparatusand the means
whereby the operating-shaft may be led to
any desired position, substantially as herein-
after more specifically described and then defi-

nitely claimed.

Figure 1 is a front sectional elevation of
my approved apparatus. Kig. 2 1s a side ele-
vation of the same, and Fige. 3 a similar
view showing the framing of the apparatus
secured entirely to the rootf of a greenhouse.

In the drawings like letters of reference
indicate couespondmo parts in the different

hgures.
A 1s the framing Ot the apparatus, forked

to embrace the internal segment-gear B. This
seoment-gear 1s secured to ) the sh utter—opemt-
ino shaft C, which is suitably jJournaled, as
shown, in the upper ends of the forks of the
framing. This shutter-operating shaft may
be connected with the shutters substantially
in the manner set forth in my United States
Patent No. 589,603, already referred to—that
is, by a crank-arm R fast on the shaft and
pivoted to a connecting-rod pivoted to the
shutter. One of the jaws of the fork of the
framing is provided. with a lateral extension

D, in which is journaled the pinion-shaft E.

The inner end of this shaft has a pinion K
secured thereto, meshing with the internal

oear B. The outer end of the shaft has a

worm-wheel G secured thereto. |
H is a bearing for the worm I, which 1s
suitably journaled therein. This bearing is

‘other part of the structure.

rotatable and slidable upon the extension D

of the framing, a cap ¢ provided with suit-
able bolts Pnablmcr the bearing to be clamped
in any desired position.

Sultably secured to the frammﬂ‘ 1S a post J,
the lower end of which may extend down to

| the ground, as shown in Figs. 1 and 2, or

may be connected with oné of the pmlms or

When arranged as shown in Figs. 1 and 2, a
collar K is placed on the post.
1s made acdjustable on the post either slidably
or rotatably in any desired manner. In the
drawings I show the collar split and provided

with bolts by means of which it may be

clamped upon the post in any desired position.
Extending laterally from the collar is a
steeve L. A bearing M has a laterally-extend-
ing cylindrical stud 4 formed thereon, adapted
to enter the sleeve 1. This stud is rotatable
or slidable within the sleeve and may be

clamped in any d esired position by set-serews,

as shown.

-~ An operating - shaft N is secured to Lhe
worm I and is journaled at its lower end in
the bearing M.
vided with a hand-wheel O or other means
by which it may be rotated when desired.

In Fig. 3 1 show the sleeve Li clamped upon
the post P, which may be one of the posts
supporting the building.

My device presents several points of ad-
vantage over those heretofore employed. As
I desire, when necessary, to suspend the ap-
paratus -on the roof of a greenhouse, (see
I'ig. 3,) which roof is made of the lightest

possible constroction, 1t 1s essential that the

leverage of power of the apparatus be ob-
tained with a minimum weight of material,
and it is further essential that the parts shall
be as small as possible, so as to obstruct a

minimum amount of light.
ing has been attached to a shutter-operating
sh ait which has been of such construction
that the journal of the operating-pinion was
at a point farther distant from the shutter-
operating shaft than the outer edge of the
main gear-wheel.
nal gear bring the journal of the pinion closer
to the shutter-operating shaft than the radius
of theinternal gear. Thisenables me to em-
ploy a much smaller and lighter framing, as
will be realized when 1t 1s understood that the
weight of the connecting-framing between the
two shafts may be decreased directly in pro-
portion to the square root of the respective

(See Fig. 3.)

This collar |

This operating-shaft is pro-

Heretofore gear-

I by employing an inter-
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distances between them. Further, an inter-
nal gear is a much stronger form of gear In
proportion to 1ts wewht than an external
oear, since the bases of the teeth where frac-
ture is liable to occur widen rather than nar-
row as they recede from the piteh-line,whereas
the reverse is the case in an external gear.
Thus my internal gear-wheel may be macde
proportionately lwhtet than anexternal gear.
A corresponding deu ree of strength with Ii oht-
ness may be obtmmed in the ol}emtmo -pinion
by makingit of steel, malleable iron, or other
metal stronger than th? main gear, ‘which is
preferably of cast-iron. Anothel point of
advantage in this machine 1s that the worm
or other oear compound ng theleverageis car-
ried by the main fr aming, thus requiring a
lichter connection with the hand-wheel than
in other forms where the leverage of the ma-
chine has been compounded at the operating
end. By arranging the bearing of the worm

so that 1t may be SWung on the part of- the
frame supporting 1t I obtain a ver v neat, light,
and compact bearing, with the additional ad-
vantage that the hand-wheel-operating shaft
may beswung round atany angle. Thisenables
it to be carried downtoa bearing on the fram-
ing-supporting post, as shown in Figs. 1 and
9. or it may be brought to some other post, as
shown in Fig. 3, and the framing-supporting
post connected to some part ot the root. Of
course the adjustability of the lower bearing
for the operating-shatt coacts Wlth the ar-
rangement of the worm- -bearing to effect this
restilt. This construction 1s very convenient,
as, where a number of greenhouses adjoin one

“another the hand-wheels of the operating-

shafts may be brought close together, so that
the ventilation for several houses may be man-
aged from a common point. The worm-gear
also forms a simple locking device, Wlmreby
the shutters are held in different positions, as
the worm-wheel must stay at the position to
which 1t has been moved by the action of the
WOornl.

Should it be desired to throw the machine
out of action, in order to have the shaft oper-
ated automatically or for any other reason,
the worm-bearing may be slipped baclk on the
extension D to draw the worm out of mesh
with the worm-wheel. The shutter-operating
shaft is then letft perfectly free.

It will be noted that a universal joint () is
shown in the operating-shatt. I have found
that, particulary with a short shaft, it 1s very
hard to aline the bearings sufficiently accu-
rately to avold all possibility of the shaft bind-
ing in one or the other. Indeed, experimen-
tal machines made with a rigid operating-
shaft have beenr e]ected by users for this rea-
son. By using the universal joint all trouble
is avoided and the operating-shaft may be
easily rotated, even though the bearings be
considerably out of alinement, wi

thout bind-

808,456

Even should the bearings be in accurate aline-
ment trouble may be caused by the shaft be-
ing out of true. Further, as the shaft must
be coupled after the machine is set up 1t 18
difficult to get the shaft true without the aid
of an expert.
also obviates this difficulty.
What I claim as my 1
1. In shaft-operating apparatus a framing;
an oscillating shaft journaled therein; an in-
ternal gear secured to the shaft; a pinion-shaft
]oum*lled in the framing; a pinion secured to
the said shaft and meshmﬂ’ with the internal
oear, the bearing of the two shafts being thus
a less distance apart than the radius of the in-
ternal gear; a worm-wheel secured to the pin-
ion-shaft: a worm meshing therewith; a bear-
ing for the worm rotatable on part of the
fmmm and an operating-shaft connected to
the S:’:Lid worm. |
9. In shaft-operating apparatus a framing;
an oscillating shaft journaled therein; an in-
ternal gear secured to the shaft; a pinion-shaft
journaled in the framing; a pinion secured to
the said shaft and meshing with the internal

ogear, the bearing of the two shafts being thus

a less distance apart than the radius of the in-
ternal gear; a worm-wheel secured to the pin-
ion-shaft; a worm meshing therewith; a bear-
ing for the worm vrotatable on part of the
framing: an operating-shaft connected to the
said worm; a post; a collar movable thereon:;
a sleeve extending laterally from the collar;
a bearing for the operating-shaft; a stud on

| said bearing journaled within the sleeve; and

means for clamping the stud and sleeve to-
oether.

3. In shaft-operating apparatus a framing;
an oscillating shaft journaled therein; an in-

ternal gear secured to the shaft; a pinion-shaft
journaled in the framing; a pinion secured to
the said shaft and meshing with the internal

oear, the bearing of the two shafts being thus
7] less distance apart than the radius of the in-
ternal gear; a worm-wheel secured to the pin-
101’1—511%113.} a worm meshing therewith; a bear-
ing for the worm rotatable on part of the
framing; an operating-shaft connected to the
said worm: a post connected with the framing;
and a bearing for the lower end of the oper-
ating-shaft secured to the said post.

4. In shaft-operating apparatus a framing:
an oscillating shaft journaled therein; an in-
ternal gear secured to the shaft; a pinion-shaft
journaled in the framing;-a pinion secured to
the sald shaft and meshing with the internal
oear, the bearing of the two shafts being thus
a less distance apart than the radius of the in-
ternal gear: a worm-wheel secured to the pin-
ion-shaft; a worm meshing therewith: a bear-
ing for the worm rotatable on part of the
framing; an operating-shaft connected to the

- said worm; a post connected with the framing;

a collar movable thereon: a sleeve extending

65 ing and without straining any of the parts. | laterally from the collar; a bearing for the

The universal joint I employ
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operating-shait; a stud on said bearing jour- |

naled within the sleeve; and means for clamp-
g the stud and sleeve together.

5. In shatt-operating apparatus a framing:
an osclllating shaft journaled therein: an in-
ternal gear secured to theshaft: a pinion-shaft
Journaled in the framing; a pinion secured to
the said shaft and meshing with the internal
gear, the bearings of the two shafts being thus

a less distance apart than the radius of the in-

ternal gear; power-increasing gear carried by
the sald framing and adapted to operate the

‘pinion-shaft; an operating-shaft adapted to

operate the power-gear; a post; and a bearing

tor the lower end of the operating-shaft car-

ried by the said post. -
6. In shaft-operating apparatusa framing:

~ an oscillating shaft journaled therein: an in-

20

ternal gear secured to the shaft; a pinion-shaft
Journaled in the framing: a pinion secured to
the said shaft and meshing with the internal

- gear, the bearings of the two shafts being thus
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a less distance apart than the radius of the in-

ternal gear; power-increasing gear carried by |

the said framing and adapted to operate the
pinion-shaft; an operating-shaft adapted to
operate the power-gear; a post connected with

the framing; and a bearing for the lower end

of the operating-shaftcarried by the said post.
(. In shaft-operating apparatus a framing:
an osclllating shaft journaled therein: an in-
ternal gear secured to the shaft; a pinion-shaft
journaled in the framing; a pinion secured to
the said shaft and meshing with the internal
gear, the bearings of the two shafts being thus
a less distance apart than the radius of the in-
ternal gear; a worm-wheel secured to the pin-
1on-shaft; a worm meshing therewith: a bear-
ing for the worm rotatable and laterally mov-
able on part of the framing; and an operatine-
shaft connected to the said worm.
8. In shaft-operating apparatusa framing:
an oscillating shaft journaled therein; a gear
secured to the shaft; a pinion-shaft journaled
in the framing; a pinion secured to the said
shatt and meshing with the gear; power-in-
creasing gear carried by the said framing and

acdapted to operate the pinion-shaft; an oper-

S

ating-shaft adapted to operate the power-gear:

a post connected with the framing: and a bear-
ing for the lower end of the operating-shaft
carried by the said post. |
9. In shaft-operating apparatusa framing:
an oscillating shaft journaled therein; a gear
secured to the shaft; a pinion-shaft journaled
in the framing; a pinion secured to the said
shaft; a worm-wheel secured to the pinion-
shaft; a worm meshing therewith; a bearing
for the worm rotatable on part of the framing:
an operating-shaft connected to the said worm;
a post; a collar movable thereon: a sleeve ex-
tending laterally from the collar; a bearing for
the operating-shaft; a stud on said bearing
journaled within the sleeve; and means for
clamping the stud and sleeve together.

10. Inshaft-operating apparatusa framing:
an osclllating shaft journaled therein; a short
shait journaled in the framing; gearing be-
tween the two shafts; a worm-wheel on the
short shaft; a wormmeshing therewith: a bear-
ing tor the worm rotatable on part of the fram-
ing; an operating-shaft connected to the said
worm; a post; a collar movable thereon; a
sleeve extending laterally from the collar; a
bearing for the operating-shatt: a stud on said
bearing journaled within the sleeve: and means
for clamping the stud and sleeve together.

11. Inshaft-operating apparatus aframing:
an oscillating shaft journaled therein: a short
shaft journaled in the framing: gearing be-
tween the two shafts; a worm-wheel on the
shortshatt; a worm meshing therewith: a bear-

1ng tor the worm rotatable on part of the fram-

Ing; an operating-shaft connected to the said
worm; a universal jJoint in the shaft; a post:
a collar movable thereon; a sleeve extending

laterally from the collar; a bearing for the op-

erating-shaft; a stud onsaid bearing journaled
within the sleeve; and means for clamping the
stud and sleeve together. |

Toronto, February 27, 1905. | _
- ROBERT WILLIAM KING.

In presence of—
J. Epw. MAYBEE,
P. R. JoNzs.
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