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To all whom it may concern:

Be it known that we, CuARLES P. HOWARD
and Fravk E. HowARrD, citizens of the United
States,and residents of Hartford, in the county
of Hartford and State of Connecticut, have
Invented certain new and useful Improvements
in Operating Devices for Double Doors, of
which the following is a full clear, and exact
speclfication.

This invention relates to operating devices
for double doors in which the opening or clos-

‘1ng movement of either door causes a simul-

taneous opening or closing movement of the
other door by means of a pair of racks se-
cured to the doors and disposed on opposite

sides of a pinion, so that motion imparted to

one door 1s transmitted to the other.
The invention consists in improved means
whereby the codperating movements of the

two doors are affected smoothly and easily
‘with a minimum of noise and whereby the

adjustment of the parts to their most suitable
operating position and the removal of the
parts for examination or repailrs 1s gquickly
and easily accomplished.

Figure 1 is a side view of the upper part of
a pair of doors, showing the hangings and con-
nections with this invention applied thereto.
Fig. 2 is a plan view, and Fig. 3 a side view,
of Fig. 1, the latter being taken in section on
the line 3 8 of IFig. 1. Figs. 4 and 5 are side
and end views of the pinion and adjacent parts.
Figs. 6 and 7 are plan and bottom views, re-
spectively, of Fig. 4. Fig. 8 is a side view
of a modified way of mounting and ad]ustmw
the guide-rolls.

Double sliding doors of the type specified
must be connected together 1n such a manner
that the opening or closing movement of either
door will simultaneously produce a corre-
sponding movement in the other door. Doors

of this class are frequently used for passenger- |

Vehlcles and for such uses the connecting de-
vices of the two doors should be so constructed

‘that their operation will be smooth, easy, and

asnearly noiselessas possible. The mechanism
should also be so arranged that it can be readily

readjusted as it wears and easily taken apart |

‘bracket-arm 23 to the bracket 21
19 has a similar rack 37, pivoted to it at 40

for examination and repairsin case it gets out

of order. With the rack-and-pinion mechan-

“1sm as ordinarily constructed for sliding doors

difficulty has been experienced in supporting
the racks in suitable meshing relation to the
pinion at all positions of the doors. This re-
lation should be such that all portions of the
racks shall mesh properly with the pinion dur-
ing the movement of the latter. Otherwise
noisy and impertfect working will result, caus-
ing annoyance to those within hefzmng, be-
sides nnduly wear ing out the working parts.
These racks are usually long and slender and
are liable to become bent and “snaky” in the
processes of manutacture or in handling. It
is the object of the present invention to pro-
vide means for maintaining the racks in cor-

rect mesh with the pinion at all portions of-

the movement of the doors, even when the
racks are not straight; also, to furnish means
for adjusting them to this position while the

_doors are in place.

- The doors 16 and 17, Fig. 1, are supported
by the inner brackets 18 and 19 and the outer
brackets 21 and 22. These brackets have roll-
ers 26, 27, 28, and 29, which roll on the track
34, secured to the door-frame. Under rollers
32 are also provided to prevent the doors from
lifting. The inner bracket 18 has a rack 36
plvoted at 39 tothe arm 23, and the short end
of this rack has secured to it one end of the
spring 43, while the other end of the spring
1s secured to the rod 30, extending from the
. The bracket

on the arm 24. The rack 37 rests upon the
spring 44, supported by an abutment 45 on
the arm 24. Each rack 36 and 37 extendsover
the opposite door, and the two racks mesh in
a pmion 54, mounted on a stud 55 appurte-
nant to the base-plate 53, secured to the door-
frame. The pinion 54 is preferably mounted

on a roller-bearing and is provided with plates
57 to guide the racksin central position with
relation to the pinion as the racks move for-
ward and back.

The under surface of the rack 36 rests upon
the guiding-roll 61, Fig. 4, mounted on a stud

50

60

70

75

30

90

95




10

20

30

35

40

45

50

. 55

60

- minimize the rattling noises due to the un-.

05

2

62, appurtenant to the yoke 64 and opposite
the pinion 54. This yoke is pivoted at 65 on

the plate 53 and has its outer end 75 supported

on the adjusting-screw 71. This screw 1s se-
cured from turning by means of a split pin
79. which is inserted in its head and extends
beyond the sides of the groove 73, Fig. 7,
formed in the plate 53 to receive the head ot
the screw. The spring 68, supported on the
lug 69, appurtenant to the plate 53, pushes
upward against the projection 70 on the end
of the yoke 64, thus holding the other end of
the yoke yieldingly against the screw T1.

The upper side of the rack 37 is pressed by
the spring 44 against the guiding-roll 81, Fig.
4. mounted on the stud 82, appurtenant to the
swinging support 86. This support 1s piv-
oted at one end to the screw 85 and 1s sup-
ported at the other end by the screw 90, the
head of which is counterbored 1nto the sup-
port 86. The screw 85 also serves asa pivot
for the yoke 84, being screwed into the boss
87, Fig. 5, on the base-plate 53. The yoke 84,
which is located in the récess 91 in the plate
53, carries the screw 90 and has a lug 96 at 1ts
outer end. which rests upon the spring 92,
supported on the lug 93, appurtenant to the
base-plate 53. The upper side of the lug 96
is engaged by the end of the screw 97, carried
in the lug 99, appurtenant to the base-plate
53.  The screw 97 is kept from turning by the
split pin 98, which is inserted in its head and
extends beyond the sides of the groove 94,
Fig. 6, tormed for the screw-head in the base-
plate 53. |

The operation of the parts is as follows:
When the door 16, Fig. 1, is moved to the
right, it carries with it the rack 36, which be-
ing in engagement with the pinion 54 turns
the pinion, and thereby moves the rack 37
and also the door 17 to the left. Similarly,
if the door 17 is moved to the left it will
cause the pinion 54 to revolve, and thus move
the door 16 to the right by means of the rack
36, each door moving always the same distance
toward and from the center of the doorway.
The racks 36 and 37 are counterbalanced by
means of the springs 43 and 44, so as to be in
practically uniform and free working mesh
with the pinion 54. The spring 44 more than
overcomes the weight of the upper rack 37,
while the spring 43 does not quite counter-
balance the raclk 36. Hence both racks press
outwardly away from the pinion and against
their respective rolls 81 and 61, but with only
a slight pressure sufficient to prevent them
from pressing against the pinion at any por-
tion of the stroke. The racks are theretfore
so counterbalanced that each has a slight out-
ward pressure against its guiding-roll, and
this pressure is made sufficiently uniform to

even pressure of the racks against the pinion
or against the rolls at different positions of
the door.

776,397

By means of the springs 68 and 92, Fig. 4,
and the adjusting-screws 71 and 97 the guid-
ing-rolls 61 and 81 may be adjusted so as to
bring the racks 36 and 37 into the most suit-
able. position relative to the pinion 54. 11,
for instance, it is desired to move the rack 36
a little nearer to the pinion 54, the pin 72 is
withdrawn from the head of the screw 71 and
the latter given a half-turn or turn in one di-
rection or the other, according as it 1s de-
sired to move the rack 36 toward or from the
pinion 54, the spring 68 pressing upward
against the end 70 of the yoke 64 and keep-
ing the end 75 of the yoke in contact with the
adjusting-serew 71. Similarly, if it is desired
to move the rack 37 toward or from the pin-
ion 54 the adjustment may be effected in the
same way by means of the screw 97. With
the above-described construction these ad-
justments may be made while the doors are
in place. Thus the pitch-line of the pinion

may be kept substantially coincident with that -

of each rack, thereby insuring a smoothly-
running contact free from unnecessary noise.

By the arrangement of the support upon
which the upper roll 81 is mounted the roll
may be swung upward on the pivot 85 by
turning back the screw 90 a few turns to carry
the head of the serew out of its counterbored
seat in the support, the slot 89 enabling the
support 86 to move upward past the screw 90.
This releases the upper rack 37 from the pin-
ion 54, and thereby facilitates the assem-
bling, inspection, dismounting, and adjust-
ment ot the device. o

In the modified form of roll-adjustment
shown in Fig. 8 the plate 53 is replaced by
the plate 59. The lugs and grooves which
support the springs 92 and 68 and the screws
97 and 71 are here located so that the posi-
tions of the springs 92 and 68 and their re-

spective screws 97 and 71 are transposed from

the construction shown in the other figures.
By this means the racks 36 and 37 are held
resiliently against the pinion 54 and may
move away from the pinion in case dirt or
any foreign matter gets into the teeth be-
tween the racks and pinion, thus precluding
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the possibility of the mechanism becoming in- -

operative from such a cause.

For ideal conditions the racks should pre-
sumably be perfectly balanced; but these con-
ditions, however, are not found in actual prac-
tice, and it is therefore advisable to make the
preponderance definitely in one direction or
the other. In the construction herein shown
and described the preponderance is away from
the pinion, and this is believed to be the prei-
erable direction. Itisobvious, however, that
the preponderance might be made toward the
pinion by suitably adapting the codperating
members and the counterpoising means. 1t

is also obvious that the construction hereln
described may be altered and varied 1n a num-
| ber of particulars without departing from the

115

120

130




10O

IS

20

30

35

776,397

spirit of this invention. The springs may be
changed or modified in position or in degree
of tension, so as to secure the desired balance
or the desired preponderance in one direction
or the other. Also flat springs may be em-
ployed instead of the coiled forms herein

“shown, or weights may be employed to coun-

terbalance the overhanging racks, and those
weights or springs may be made adjustable,
so as to exactly poise the rack or to overpoise
1t 1n either direction.

We claim as our mvention—

1. The combination in devices of the class
spectfied, of a pinion, a rack pivotally support-
ed at or near one end, and means for approxi-

mately balancing the overhanging weight of

the rack.

2. The combination, in devices of the class
specitied, of a pinion, a pivotally-supported
rack tmvelmo 1n mesh with the pinion, guid-
Ing means for the rack, and resilient means
for holding the guiding means in enoawement
w1th the rach. -

The combination, in devices of the class
smmﬁed of a vertical pinion, a pivotally-sup-

ported rack traveling in mesh with the upper
‘side of the pinion, guiding means for the rack,

a,ndkmeans tor overbalancing the weight of the
rac

4. The combination, 1n devices of the class
specified, of a vertical pinion, a pivotally-sup-
ported rach tmvelmﬂ' in mesh with the under
sicte of the pinion, @ 111(11110 means for the rack
and means for pa,rtlally Supportmo* the welg 11;
of the rack.

5. The combination, in demces of the class
specified, of a VGI‘EICELI plnlon, a pair of racks

eH)

tmvelmg in mesh with the upper and under

&

sides of the pinion, guiding means for the
racks, means for overbalancing the weight of
the upper rack, and means for par tllelV sSup-
porting the welght of the lower rack.

6. The combination in devices of the class
specified, of a pivotally-supported traveling
rack, guiding means for the rack, and means
for adjusting the guiding means to vary the
position of the rack.

7. The combination, in devices of the class
specified, of a pwot*xlly supported traveling
rack, guiding means for the rack including a
pivoted yoke, means for adjusting the posi-
tion of the yohe around its pivot, and a coOp-
erating spring device.

3. The combination, in devices of the class
specified, of a traveling rack, guiding means
for the rack including a swinging support, and
means for clamping and releasing the support.

9. The combination, in devices of the class
specified of a traveling rack, guiding means
for the rack including a swinging support and
a clamping-screw having its head seated in a

counterbore in the support.

10. The combination, in devices of theclass
specified, of a traveling rack, guiding means
resiliently engaging the rack, and means for
adjusting the guiding means to vary the posi-
tion of the rack. ,_

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

CHARLES P. HOWARD.
FRANK E. HOWARD.

Witnesses:
Wwu. H. HonNiss,

JAs. W. GREEN.
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