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To all whom it may concern: -
Be it known that I, Harry Eumery Nog-

" woop, a citizen of the United States, and a
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resident of New York, in the county of New
York and State of New York, have invented
certain new and useful Improvements in
Electrically - Controlled Window Raising
and Lowering Mechanism, of which the fol-
lowing is a specification.

My invention relates to apparatus for rais-

ing or lowering a window to any desired

position and automatically locking it in
such position.

The object of my invention is to provide
simple and inexpénsive means whereby the
desired raising and lowering movement and
the locking of the window in the desired
position at will may be effected by electro-
magnetism,

A further object of my invention is to
provide electro-magnetic means for this pur-
pose which shall be of-such small lateral
dimensions that the whole operating mechan-
ism for raising and lowering and locking the
window may be conveniently located in the
panel of a door or an automobile or carriage
body.

To these ends my invention consists essen-
tially in the combination with. the window
of a wheel preferably a sprocket wheel oper-
atively connected with the window by any
suitable means such for instance as a belt,
like a chain belt, running on said wheel and
itself engaging by a suitable pin with a part
carried by the wheel, and means for impart-
ing a step by step movement or action to said
wheel by electro-magnetic action in either
direction at will.

The invention further consists in an im-

proved means whereby the window may be
locked and unlocked under the control of
electro-magnets energized and deénergized
at the same time with the magnets producing
the step by step action.

The invention also consists in the details
of construction and combinations of devices
more particularly hereinafter described and
claimed. ‘ ‘

Referring to the accompanying drawings:

Tigure 1 is a general elevation of an ap-
paratus embodying my invention and shows
the same applied In connection with a glass

-window plate of a carriage or automobile

door.

Fig. 2 is an enlarged elevation showing

~the apparatus.

Fig. 3 is an enlarged elevation of the elec-
tro-magnetic actuating means.

Fig. 4 is a general diagram of the circuits
of the apparatus.

Fig. 5 is a detailed view of one end of an
actuating electro-magnet and shows the cir-
cuit closer and breaker for producing a step
by step action. ‘ '

Fig. 6 is a general elevation of a modified
step by step action operated by electro-mag-
nets and Fig. 7 is a plan of the same.

Fig. 8 is a general diagram of the circuits
for an apparatus such as illustrated in Figs.
6and 7.

Fig. 9 is an enlarged view of the locking
devices electro-magnetically operated or con-
trolled, suitable for use with the apparatus
shown in Figs. 6,7 and 8.

1 indicates a wheel such as a sprocket
wheel- adapted to turn in either direction
upon a suitable shaft and 2 is a belt such as
& chain belt running over said wheel and
over another wheel 8 which takes the lower
run of the chain or belt 2. 4 indicates a stud
or pin carried by the belt and whereby said
belt is operatively connected with the win-
dow or glass plate 5 which is to be raised
and lowered in suitable guide-ways in the
door or body. The connection between the
pin or stud 4 and the window 5 is shown
as effected by means of a plate 6 bolted or
secured to the lower part of the window b
and having a longitudinal guide slot in
which the pin or stnd 4 engages as well
understood by those skilled in the art, so
that, as the sprocket wheel 1 is rotated in one
direction the window will be raised out of
the panel in which the operating parts are

located or will be lowered into the same as @

the wheel is rotated in the opposite dirvec-
tion. :

7 indieates a suitable framework in which
the parts of the operating mechanism may
be mounted and 8 a plate or plates forming a
part of said framework or attached thereto

-and serving for the attachment of the mag-

nets and reciprocating actuating mechanisms
operated by said magnets as will be presently
described. _

9 indicates the shaft on which the wheel
1 is mounted or to which ‘it is secured. 10
indicates an electro-magnet the circuit of
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which may be closed by any circuit- control-
ling devices or push-button and which, when
energized, operates with an automatic step

- by step action so long as said circuit is closed
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to turn the wheel 1 in a direction to raise

_the window ; and 10" indicates a similar mag-

uet similarly controlled and acting in a way

to impart rotation to the wheel 1 in the re--

verse direction and thereby Ilower the
window. :

In the embodiment of my invention shown
in Figs. 1 to 5 inclusive the form of magnet
shown is one having a movable core 11 upon
the end of which is borne an actuating pawl
12, but as will be further.described, an elec-
tro-magnet having fixed core and movable

" armature might be used for the same pur-
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pose. 13 indicates a spring which encircles
the core and is retained between the head of
the magnet and the collar 14 secured to said
core. Said spring acts on the core in a di-
rection opposed to the magnetic pull so that,
by combining with the magnet an automatic
eircuit breaker or device for intermittently
and automatically energizing and deéner-
gizing the magnet, a reciprocating or.to and
fro movement may be imparted automati-
cally to the pawl 12 and a step by step action
of the wheel 1 may be produced by the use
of suitable toothed or ratchet wheels upon
which the pawls 12 act.

In the embodiment of my invention illus-

* trated in Figs. 1 to 5 inclusive, two ratchet
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wheels 15, 15" are employed. These ratchet
wheels are suwably secured to the wheel 1
or the shaft thereof and have their teeth re-
versely arranged as shown. The teeth of
wheel 15 are properly disposed so that by
the to and fro movement of the core of mag-
net 10 said wheel 15 will be turned step by
step by the action of the pawl 12 in a direc-
tion to turn the sprocket wheel 1 and raise
the window, while the teeth of wheel 15" are
reversely disposed so that, under the action
of magnet 10’ and its core and attached
actuating pawl the wheel 1 will be turned
in the reverse direction to lower the window.
The automatic interrupted action of the
magnets may be produced as well understood
in the art by breaking the energizing cir-
cuit thereof or by any other suitable means.
I have however, in the present instance,
shown this action as being brought about by
the shunting action of a circuit closer and
breaker as this is preferable under the con-
ditions of use of my device to an interrup-
tion of the circuit of the magnet coils.

The elements of the shunting circuit closer
and breaker may comprise, as shown, a pair
of springs 16 mounted on the head of the
electro-magnet and- adapted to be brought
into contact with one another to shunt the
coils when the core is drawn into the coil
in a direction to actuate the pawl 12 and
wheel upon which the pawl bears. The

1,260,435

closure of said springs can readily be ef-
fected by a screw or pin 17 mounted on the
flange or collar 14 secured to the end of the
core. X . .

19 indicates a retaining pawl or locking
dog engaging wheel 15 and 19" a similar
pawl or locking dog engaging wheel 15%.-
These pawls are normally maintained in en-
gagement “with said wheels by the action of
a suitable spring or springs 20 (Fig. 2) and
are electro-magnetically controlled by means
of electro-magnets 21, 21" acting on arma-
tures 22" and 22’ attached to the pawls or
pawl arms. By a current applied to electro-
magnet 217 at the time when the magnet 10
is called into action to produce a step by
step rotation of wheel 1 in a direction to
raise the window, the armature 22" is drawn

up and the pawl 19’ which interlocks with .

the teeth of wheel 15’ is removed from lock-
ing position, thus leaving the sprocket wheel
and shaft free to rotate step by step under
the action of magnet 10- and its actuating

-pawl. In this operation the retaining pawl

or dog 19 serves to hold the wheel 15 against
reverse movement. So long therefore as the
circuit is closed through magnet 10 and mag-
net 217 the wheel 15 is actuated rapidly step
by step in an automatic manner and the win-
dow is gradually raised, being retained at
each small step of upward movement by the
pawl 19. When the circuit is interrupted
through magnet 10 and magnet 21’, the re-
ciprocating motion of the actuating pawl

- ceases and the pawl 19” drops back into

place and no further movement in an up-
ward direction is possible since the parts are
locked against such movement by the pawl
or dog 197, while reverse or downward move-
ment is prevented by the pawl or dog 19.
The window is therefore retained in the de-
sired lifted position so long as the magnets
remain out of action.

To lower the window the circuit of mag-
net 10" is closed by the push-button or cir-
cuit controller, as will be presently de-
seribed, and the. magnet 21 is energized, so
that the armature 22 will be drawn up and
the pawl or locking dog 19 will be with-
drawn from engagement with wheel 15, thus
permitting reverse rotation of the wheel 1
to be effected by a step by step electro-mag-
netic action of the magnet 10”7 in a direction
to lower the window. '

One of the arrangements of cireuit con-
trollers which may be employed for effec-
tually controlling the action of the magnets
10, 10’ and 21, 21’ in the manner above de-
scribed is indicated diagrammatically in
Fig. 4. In this instance the circuit con-
troller or push-button that may be used for
raising the window at will is indicated at 23
and that for lowering indicated nt 23’.  Any
source of 3uitable electric energy for ener-.
gizing the magnets is indicated at 24. As
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shown each button carries a pair of con-
tacts insulated from one another and is pro-
vided with a pair of cobperating contact
points engaged by said contacts when the
push-button is depressed. By tracing the
circuits shown in the diagram it will be seen
that on closing push-button 28 curvent is

made to flow through the coils of magnet 10

and ¢he core thereof is energized so as to
actuate the pawl 12 to partially rotate the
wheel 15, As the core is drawn into the
coil the contacts of spring 16 are engaged

~_and-the current is thereby shunted from the
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magnet 10, o that by the action of the re-
tractor 13 the core is moved in the opposite
direction and the pawl 12 brought ¢o posi-
tion to engage a-fresh tooth or teeth of the
wheel. " When the pressure on the button 23
ceases and the cireuit of the magnet is there-
by broken by said push-button, the lifting
movement of the mechanism ceases owing to
the withdrawal of current from the magnet
10.  So long as the push-button remains de-
pressed, however, the pawl 12 will be re-
ciprocated automatically and the window
will rise rapidly by a series of minute step
by step movements. The closure by button
23 also closes the circuit from the source of
energy through the magnet 21’ operating on
armature 22" and pawl or locking dog 19
producing the unlocking action already set
forth and the wheel therefore remains un-
locked by the dog 19’ so long as the button
23 is depressed and while the step by step
action is taking place. The interruption of
the circuit of magnet 10 by the push-button
is also accompanied by interruption of the
circuit of the electro-magnet 21/, so that the
locking dog or pawl 19’ will resume normal

position and the mechanism will be effec-

tually locked against movement in either
direction. By examination of the cireunits it
will be seen that the closure of the cireuit
by the button 23’ causes current to circulate
in the coils of 21 from the source 24, thereby
acting upon the armature for the other lock-
ing dog or pawl as already set forth. The
button or circuit closer 23" also operates to
close cir-uit of the actuating electro-magnet
10’ and a reciprocating:or step by step action
through the power of said magnet applied to
the wheel 15’ to lower the window takes
place in obvious manner.

As already stated, the step by step action
by the power of electro-magnets may be pro-
duced by the use of magnets having fixed
cores and movable -armatures. A form of
apparatus embodying such a modification
is illustrated in Figs. 6, 7, 8 and 9. In this
instance I show a pair of magnets for the up
movement and a similar pair for the down
movement, the magnets of each pair being

combined with suitable automatic ecircuit

closers whereby they are thrown into and
out of action in alternation to produce, by

8

positive electro-magnetic force, and without
the use of a retractor, suitable vibratory
movement of a lever 25 pivoted, as shown,
and carrying at opposite sides of its ful-
crum respectively the impulse pawls or pal-
lets of a pair of pallets acting on toothed
wheel 26, The construction of toothed wheel
and impulse pawls is preferably like that of
a vibrating escapement so that the pawls at-

tached'to one lever 25 will not lock the wheel

against votation by the impulses of the other
lever but the teeth of the wheel will pass the
impulse teeth freely, the lever at such time vi-
brating freely. The locking means for the
wheel 26 secured as before to the sprocket
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wheel may consist, as in the case of the ap- .

paratus shown in Figs. 1 to 5, of a pair of
ratchet wheels 15, 15" mounted on the same
shaft as wheel 26. Ratchet dogs or pawls
19, 19" may codperate with wheels 15, 15
and wheel 26 to fock the latter against move-
ment in either direction and in the manner
already described in connection with the
apparatus shown in Figs. 1 to 5. The re-
ciprocating vibratory motion so long as the
cireuit is closed by the circuit controller or
push-button 23 or 23’ may be produced in
the same manner as already described by
contacts 16 adapted to be pressed into con-
tact with one another by the insulating but-
ton 30 carried by the lever 25.

‘When push-button 28 is depressed the con-
nection is closed to the pair of magnets 10.
As will: be seen, by following the circuits,
and with the lever 25 for magnets 10 in the
position shown, the cireuif is complete
through the 16wer pair of contacts 16 for
the upper magnet 10 which, being thereby
energized, operates the lever 25, thereby in-
terrupts its own circuit and by closing the
circuit through the upper pair of contacts
16 completes the -connection through the
lower magnet 10. The latter being in turn
energized, draws the armature lever back to
position shown and interrupts its own cip-
cuit and the action is automatically repeated

with a consequent vibratory action of the-

lever so long as the button 23 is depressed.
A similar action takes place in the pair of
magnets 10" when and so long as the button
23’ is depressed.

With the parts in position shown it is ob-

vious that the closure of cirenit for the mag-
nets 10" by button 23’ will produce first, an
energization of lower magnet 10" through
the closing of spring 16 at the top and that

the first movement of the armature lever:

under the magnetic pull will'result in break-
ing the circuit of the lower magnet 10’ and
the closure of the circuit of the other mag-
net 10" and a reciprocating or vibratory ac-
tion of the left-hand armature lever 25 and
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a step by step movement of the wheel 26 in

the opposite or down direction will ensue
and be continued so long as the button 23’
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is held depressed. In these operations it

will be readily understood that owing to-

the action of the springs carrying the con-
tacts there is a following contact which fol-
Jows up the movement of the lever 25 there-
by keeping the magnet energized and that
the lever will be carried by acquired momen-
tum over after the interruption of the cir-
cuit so as to effectually close the opposite
contacts, thereby producing the rapid recip-
rocatory motion desired. The action upon
the dogs 19, 19 holding them respectively
out of action, and synchronous with the

“closure of the circuit of their magnets re-
‘spectively by the depression of the push-

button will take place in obvious manner

and as will be seen by following the circuits

closed for said magnets 21, 21" on the sup-
lemental contacts 85 of said push-buttons.

As will be obvious to those skilled in the
art, the desired reciprocating action of an
impulse pawl or pawls might be secured
without retractors by the use of other ar-
rangements of electro-magnets and arma-
ture or armatures suitably connected to an
impulse pawl or pawls without departing
from my invention. '

What I claim as my invention is:

1. In an apparatus for raising and lower-
ing windows, the combination with a wheel
adapted to turn in either direction and op-
eratively connected with the window to raise
or lower the same, a magnet for actuating
the wheel step by step in one direction to
raise the window and provided with means
for producing an automatic interrupted ac-
tion of the magnetism as described, a mag-
net and means for producing automatic in-
terrupted action thereof for producing
movement of the wheel in the opposite direc-
tion and means for closing the connection
between one or the other magnet at will and
a suitable source of energy to raise or lower,
the window by a step by step action.’

2. In an apparatus for raising and lower-
ing windows, the combination with the win-
dow of a wheel operatively connected there-
with, a magnetically actuated device operat-
ing ‘automatically with interrupted mag-
netic action to move the wheel in one direc-
tion to raise the window, similar means act-
ing on said wheel to move it in the oppo-
site -direction to lower the window and cir-

.cuit controlling devices for connecting and

disconnecting at will one or the other of

~ said magnetic means withez suitable source

of energy for the raising or lowering oper-
ation. :

3. 1n an apparatus for raising and lower-

ing windows, the combination with the win-
dow of a wheel operatively connected there-
with, a magnetically actuated device oper-
ating automatically with interrupted mag-
netic action to move the wheel in one direc-
tion to raise the window, similar means act-

directions,

ya
J
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ing on said wheel to move it in the opposite
direction to lower the window, circuit con-

trolling devices for connecting and discon-

necting at will one or the other of said mag-
netic means with a suitable source of energy
for the raising or lowering operation, lock-
ing devices for holding the window against
movement in either. direction and electro-
magnetic means controlling said locking de-
vices, said electro-magnetic means being
continuously energized and independently
of the interrupted magnetic action by which
the window is raised or lowered so long as
the lowering or lifting movement Is con-
tinued. ‘

4, In an apparatus for raising and lower-
ing windows, the combination of a sprocket
wheel, a window operatively connected with
the sprocket wheel by a belt or chain and
a pin or stud carried by the chain and en-
gaging the window or part carried thereby
electro-magnetic actuating means for turn-

ing said sprocket wheel step by step in -

either direction at will by interrupted mag-
netic action, electro-magnetically controlled
locking devices for said wheel adapted to
hold the same against reverse movement
and circuit controlling means codperating
with said locking devices and actuating
magnets to throw out of action the locking
device for holding the wheel against re-
verse movement in oné direction coinci-
dently with the energization of the mag-

netic actuating means producing motion In

the opposite direction. ,

5. In an apparatus for raising and lower-
ing windows, the combination with a wheel
operatively connected with the window, of
electro-magnetic means for propelling said
wheel in either direction step by step at
will, two locking dogs acting respectively to
Jock the wheel against rotation in opposite
electro-magnetic means, and
means for controlling the same at will to
throw one or the other of said locking dogs

out, of action according to the direction of

movement of said wheel desired for raising
or lowering the window.

6. In an apparatus for raising and lower-
ing windows, the combination of two ratchet
wheels having their teeth reversely ar-
rariged, a magnetic step by step actuating
means for each wheel, a retaining pawl for
each wheel and electro-magnetic means for
moving either pawl at will from operative
relation to its wheel. . '

7. In an apparatus for raising and lower-
ing windows, the combination substantially
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as described of a pair of actuating wheels

mounted to revolve together and having
their teeth reversely arranged as described,
an actuating pawl for each wheel, electro-
magnetic means for reciprocating each pawl
and comprising .an electro-magnet provided
with means for automatically interrupting
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the flow of current through the coils thereof
to produce a step by step action, circuit clos-
ing devices for closing :the circuit of-either
magnet at will, locking devices for locking
the wheels against rotation, electro-magnetic
means for controlling the position of said
locking devices and means for bringing said
electro-magnetic means into action simul-
taneously-with the closure of circuit of said
actuating magnets. :

8. In an.apparatus for raising and lower-,

ing windows, the combination substantially
as described of a pair of ratchet wheels hav-
ing teeth reversed, an electro-magnetic re-
ciprocating actuating device for each wheel,
a retaining, jiawl for each wheel and elec-
tro-magnets ¢ps
tively €6 throw one or the other out of ac-
tion gt will,"™ o
9. Inv an apparatus of the character de-
“$cribed, the combination of a sprocket wheel,
achain,"a window connected to. the chain,

- twonNtoothed wheels - connected with the

25

sprocket\wheel an actuating pawl for each
toothed wheel and an operating magnet for
each pawlyprovided with an automatic. cir-

- cuit closer'ynd breaker for producing a re-

30

ciprocating 'motion of the pawl at will for
imparting a step by step movement to either
wheel to raise or lower the window as re-
quired. -

10. In an apparatus for raising and low-
érin«, windows, the combination, with 3 pair
of ratchet wheels having reversely arranged

perating on said pawls respec--

teeth and mounted to revolve together, a re- 35
ciprocatory actuating pawl for each wheel,
an actuating magnet operating intermit-
tently to reciprocate the pawl, a retaining
pawl for each wheel and electro-magnets -
acting on said . retaining pawls to throw 4o
one or the othet out of action at will,,

11. In an apparatus for.raising and low-

ering windows, the combination of a toothed
wheel operatively connected with the win-
dow -to raise and lower the same, electro- .45
magnetic impulse devices operating on said
wheel to move ‘the wheel in one direction
step by step to Taise the window so long as
-the connection for said devices with a suit-
able generator is maintained, similar de- 50
vices for rotating-said wheel step by step
in the opposite direction under similar con-
trol in order to lower the window, two lock-
ing devices adapted respectively to hotd said
wheel against reverse movement in the oper- 55
ations of raising and lowering the window
respectively -and means for automatically
throwing said locking devices respectively
-out of action during the raising or lowering
movement. ) ' ’ 60

Signed at New York, in the county of

New York and State of New York, this
15th day of June, A. D. 1917; .

HARRY EMERY NORWOOD.

‘Witnesses:
F. B. Townsexp,
. Irene Lzprowrrz.



