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UNITED STATES

PaTeENT OFFICE.

VICTOR P. DE KNIGHT, OF WASHINGTON, DISTRICT OF COLUMBIA.

DOOR-EQUALIZER.

SPECIFICATION forming part of Letters Patent No. 726,411, dated April 28, 18083,
Application filed September 26, 1902, Serial No,124,983, (No model)

To «ll whom ¢ may concerm:
Be it known that I, VicTor P. DE KNIGHT,

a citizen of the United States, residing at

W ashington, in the District of Columbia, have
invented certain new and useful Improve-
ments in Door-Equalizers; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

Thisinvention relates to equalizing devices
for sliding doors or drawers, particularly the
fronts or doors of sectional bookecases and
other cases in which the doors swing ontward
then slide back to open and slide forward
then swing inward to close.

The object is to provide a simple and effi-
cient deviece which will insure even move-
ments and rapid and easy horizontal travel of
the door, will not get out of order nor become
impaired by use, and will not take up any of
the book-space nor obstruct the insertion or
withdrawal of books or other articles.

The invention will first be described with
reference to the accompanying drawings,
which form a part of this specification, and
will then be pointed out more particularly in
the following claims.

In said drawings, Figure 1 is a front eleva-
tion of a sectional bookcase of two sections
having my invention embodied therein, the
door of the npper section being closed and
partly broken away and the door of the lower
section being open. Fig. 2is a vertical cross-
section of the same. Fig. 3isan enlarged de-
tail section -on line 3 3 of Fig. 1 looking in
the direction of the arrow. TFig. 4 is a simi-
lar section showing a modification of the in-
vention, and Fig. 5 is a detail section on line
55 of Fig. 3 looking in the direction of the
arrow.

The drawings represent an ordinary sec-
tional bookease consisting of two superposed
cage-sections A, having glass fronts or doors
B, adapted to swing upward into horizontal
position and then slide back into the tops of
the case-sections to open them. The end
walls of the case-sections are designated at
their inner faces by the symbol ¢ and are
formed with the usual front vertical rabbets
or recesses «' to receive the end edges of the
doors when shut down or closed and with the

usual top horizontal rabbets or recesses a? to
admit the ends of the doors when raised and
shoved back into the case-sections.
Referring to Figs. 1, 2, 3, and 5, the door or
front of each case-section is swung upon a
transverse shaft or equalizing-rod C, having
toothed pinions D at its ends which engage
racks E on the rear faces of the doors and
restupon and engagesimilar horizontal guide-
racks I on the inner sides of the said end
walls of the case-section. Said shaftor equal-
izing-rod has no fixed bearings, but passes

transversely through longitudinal slots or

guides in or on the end members of the door-
frame, preferably through slots b, as shown,
whereby the shaft is kept within the plane of
the rear face of the door-frame, and thus pre-
vented from standing beneath the door when
open and obstructing the insertion or with-
drawal of books. The racks E may be sunk
in sumitable longitudinal grooves in said end
members of the door-frame.

The slots b and the racks E are in length
equal to at least half the horizontal travel of
the door and extend from the rear or upper
member of the door-frame to about the mid-
dles of the end members, though they may
extend farther, if desired. When the door
slides back and forth horizontally, the shaft
or equalizing-rod turns or rolls along the slots,
the length of which may limit the horizontal
travel of the door, though other means may
be employed for this purpose. The slots, as

faces of the end members of the door-frame
and fastening suitable metal strips &’ there-
over. Itisdesirable to make the slots deeper
than the diameter of the rod or the parts trav-
eling therein, so as to reduce friction; butthe

-metal strips b’ should contact with the rod, so

as to hold the pinions D in engagement with
racks E on the door at all times and prevent
dislocation thereof when the door is swung
up or down or detached from the case-section.
The horizontal racks ¥ may be located in the
top horizontal rabbets a? or in suitable re-
cesses cut directly beneath the same, thus

bringing the inner sides of said racks, as well.
t~1 o H

as the inner faces of the pinions D, filush with
the inner sides of the end walls of the case-
section, Said racks, as shown, project for-

ward for the distance of two or three teeth
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beyond the thicker parts a of the case- section
ends or into the vertical rabbets o', and they
extend rearward about half the w1dth of the
case-section or for a distance equal to at least
half the horizontal travel of the door.

When the door is closed, it is supported by
shaft C and pinions D, whlch latter stand at
the front extremities of horizontal racks F.
As the door is swung either up or down said
shaft and plﬂlODS turn therewith, the pinions
remaining in fixed position Wlth respect to
racks E, but traveling several teeth on racks
F. When in horizontal position, racks K rest
upon pinions D, which rest upon racks I, thus
supporting the door, and in this position as
the door is pushed back or drawn forward
racks E travel on the pinions, which in turn
travel on racks .F, one- half the horizontal
travel of the door being taken on each set of
racks. The door may thus be slid back and
forth very quiekly and with perfect ease, and
all binding or uneven movement is positively
prevented. Whenthe doorisdrawn forward,
the rear ends of slot b abut against shaft C,
thus stopping the forward movement, where-
upon the door drops down into place, the pin-
ions D turning therewith and traveling the
two orthree teeth at the extremities of r acks F.

"The pinions D are shown provided with roll-
ers G on theirouter faces,and ribsorshoulders
H,secured on theinner sidesof the end walls of
the case-section,bear upontherollersand hold
the pinions down upon the racks F, though
the weight of the door is generally sufﬁment
for this purpose. Said ribs H ride under
shoulders I on the end members of the door-
frame, above the slots b, and in grooves J,
extending along the solid parts of said end
membels, thus keeping the door in true hori-
zontal position and preventing the usual os-
cillating of the door during its horizontal
movement. It is evident that the grooves J
could be extended along the whole lenvths of
the end members of the door-frame aJnd the
rollers dispensed with, which would serve the
same purpose, though the construction shown
is preferred.

Referring to the modlﬁeatlon shown in Fig.
4, the racks on thedoor designated by thesym-
bol ' ave curved at their rear or upper ex-
tremities, and when drawing the door out
from the case-section these curved extremi-
ties engage the pinions and stop the forward
movement. Theracks on the case designated
by the symbol F' are shown slightly cmved

or uptunned at their front extremities to re- ]

ceive the pinions D at the limit of their for-
ward position. When closed, the door is sus-
pended directly by the racks E’, the ends of
which are hooked over the pmlon% The
rollers on the outer faces of the pinions D,
also the ribs and grooves on the inner sides
of the section ends and outer sides of the end
members of the door-frame, are dispensed
with in this modified construcblon and the
door is prevented from rocking or oselllatlnv
and the pinions kept down upon racks F by
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means of rollers K, of felt or other suitable
material, dependmor from the top of the case-
section.

The invention is susceptible of various
modifications in details of construction and
arrangement and is not limited to the spetific
applieation herein illustrated and deseribed.

Having thus fully deseribed myinvention,
what I claim as new, and desire to secure by
Letters Patent of the United Stat;es, is—

1. In combination with a casing having a

sliding door or member therein, stamonary
racks on the case at opposite ends of said slid-
ing member, traveling pinions engaging said
racks, an equalizing-rod or shaft eonnecting
said pinions, and racks on said sliding mem-
ber engaging said pinions, substantially as
described.

2. In combination with a casing having a
sliding door or member therein, stamonary
guide- racks on the case, eonfrontmv racks on
sald sliding member, mterposed pinions en-
gaging both sets of raeks, and an equalizing-
rod or shafb connecting said pinions, substan-
tially as deseribed.

3. In combination with a casing having a
sliding door or member therein, statlonary
guide- racks on the case, confr onmng racks on
said sliding member, interposed pinions en-
caging both sets of racks, an equalizing-rod
or shaft connecting said pinions, and means
for positively forcmd the confronting racks
toward each other, substantlally asdescribed.

4. In combination with a casing having a
sliding door or member therein, s’oatlonaly

- guide- meks on the case, confrontlnd racks on

sald sliding member, mterposed pinions en-
gaging bobh sets of racks an equalizing-rod
or shafb connecting said pinions, means for
holding said slidin d-member racksin engage-
ment with said pinions, rollers on the sides
of said pinions, and stationaryribson the case
bearing against said rollers and keeping the
pinions in engagement with the stationary
racks, substa.ntlally as described.

5. In combination with a casing having a
sliding door or member therein, statlonary
guide-racks on the case, pinions carried by
sald sliding member and engaging said racks,
an eouahzm(f rod or shaft connecting said
pinions, rollers on the sides of said pinions,
stationary ribs on the case bearing against
said rollers and maintaining the pinions in

engagement with said raeks, and grooves in
the ends of said sliding member to receive
said ribs, substantially as described.

6. In combination with a case having a door
adapted to swing open from vertical to hori-
zontal position and then slide back into the
case, guides along opposite ends of the door,
a shaft passing tthllO‘h said guides and
adapted to roll therein when the door moves
horizontally, pmlons on the ends of said shaft,
stationary racks in the ends of the case en-
gaged by said pinions, and similar racks on
the door engaging said pinions, substantially
as descubed
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7. Incombination with a case havingadoor
adapted to swing open from vertical to hori-
zontal position and then slide back into the
top of the case, a shaft having its ends pass-
ing through longitudinal slots in the end
members of the door-frame and provided with
pinions, stationary racks in the ends of the
case engaged by said pinions, and similar
racks on the door engaging said pinions, sub-
stantially as described. ,

8. Incombination with a ease having a door
adapted to swing open from vertical to hori-
zontal position and then slide back into the
case, stationary guide-racks in the ends of
the case, a transverse shaft carried by slots
or guides along the ends of the door and hav-
ing pinions engaging said racks, racks on the
door engaging said pinions, and means for
stopping movement of said latter racks on
said pinions at the limit of forward horizon-
tal travel of the door, whersby the door will
swing inward, the pinions turning on the sta-
tionary racks, substantially as desecribed.

9. In combination with a case having a door
adapted to swing open from vertical to hori-
zontal position and then slide back into the
case, stationary guide-racks in the ends of
the case, a transverse shaft carried in slots
or guides along the ends of the door having
pinions thereon engaging said racks,and simi-
lar racks on the door engaging said pinions,
the ends of said slots or guides by abutment
against said shaft limiting forward horizon-

3

tal movement of the door and permitting it
to swing on the shaft and pinions, substan-
tially as deseribed.

10, In combination with a case having a
door adapted to swing open from vertical to
horizontal position, stationary guide-racks in
the ends of the case, a shaft carried by said
door having pinions engaging said racks,roll-
ers on the sides of said pinions, ribs on the
inner sides of the case bearing on said roll-
ers to maintain the pinions in engagement
with said racks, and grooves in the ends of
the door to receive said ribs, substantially as
and for the purpose described.

11. In combination with a case having a
door adapted to swing open from vertical to
horizontal position and then slide back into
the case, a transverse shaft located above the
lower face of the.door-frame when the latter
is in horizontal position and having its ends
passing through longitudinal slots or guides
in the ends of said door-frame so as to per-
mit the door to travel across said shafs, pin-
ions on the ends of said shaft, and racks at
opposite ends of the door adapted to engage
with said pinions as the door is moved into
or out of the case, substantially as deseribed.

In testimony whereof I affix my signature
in presence of two witnesses.

VICTOR P. DE KNIGHT.

Witnesses:

F. A. NEUBAUER,
STEPHEN GANO.
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