May 4, 1937. C. W. HUFFMAN 2,079,171
. RECIPROCATING' GEAR MECHANISM

Original Filed June 9, 1934 2 Sheets-Sheet 1.

S oA

A

. 7 27
) A3 7" 1 ’ 74
7/%’?: ./. 7/ @) \ 7 /fgﬂ a

- #Y

1 fesl
T e
IS |
2T H@@L
' L 1! |
ey
: INZ
A 0
9.// :1:®@E':
25— Il @:'
1 lse

INVENTOR

CONARD WARREN HUFFMAN.

1, or A Do

- ATTORNEY




May 4, 1937. C. W. HUFFMAN 2,079,171

RECIPROCATING GEAR MECHANISM
Original Filed June 9, 1934 2 Sheets-Sheet 2

| 7 Bg b | o
//\J'R\/ig;//a 7 7’?{7 /0‘

7. : N \ _ 7

//// . I:‘l E \\ \\‘v “: //////

/
&
7 Z?g?
"
éz 7
i 5 -_/
3/7 5
2R\ =

[

INVENTOR
CONARD WARREN HUFFMAN.

ATTORNEY




Patented May 4, 1937

UNITED STATES

209,171

PATENT QFFEQE

2,079,171
RECIPROCATING GEAR MECHANISM

C‘onard Warren Huffman, Lynwood, : Calif., as-
signor of twenty-five per cent to Van Lyman
Denton, San Gabriel, Calif.

Appllcatlon June 9, 1934, Serial No. 729,845
Renewed September 25, 1936

9 Claims..

" 'This invention relates to ‘a reciprocating géar
mechanism whereby ‘a reciprocating movement
is imparted to‘any ‘device'such’'as a pump; from
2 continuously rotating source of power.’ -
5" An object of my invention'is to provide a novel

reciprocating = gear mechanism which is snnple
to construct and to assemble and whlch is effec-‘

tive in operatmn ;
. ““Another- object 'is- "to provide & device' of the
10° character stated; ‘in which"the ‘excessive’ Jerk is
ehmlnated due to the movemeént -of thé recipro-
cating elongated gea,r from one s1de thereof to
the other. - =
Another obJecf, is'to’ prowde a novel means of
15 elnmnatmg excessive strain on the elongated gear
and pinion ‘due to-the’ tendency of the elongated
gear to tilt relative to the pinion.
Novel features of “my ‘invention reside in the
methods -of ‘assembling  the  élongated gear, the
20 housing and box cam, and the like. "
Other’ objects, - advantages and  features ‘of

invention may ‘appear from the a.(,compa,nymg'

. drawings, the subjoined detailed descnptlon a,nd
the appended claims.

In the drawings

'Figure-1'is a front elevation of my gear mecha-
nism - with the pinion removed.

‘Figure 2-is a diagrammatic top plan view ‘of
the elongated gear and housing:. ‘

Figure 3+is a longitudinal sectxonal view of my
gear mechanism:

Figure 4 is a rear elevatxon ‘of ‘the same.
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Figure 5isa plan view of one of the cross head’

rollers.

Figure 6 is an end view of one of ‘the cross
over gears. :

Figure 7 is a sectlona,l view taken on hne T—1
of Fig. 6.

Fig. 8- is-an enla,rged fragmentary front cle=
40 vatlon of the gear mechanism.

Flgure g 1s a dlagra,mma.tlc partlally section’

view ‘of the gear: tram a,nd a fragment of the
housmg :
Figure 10 is an end V1ew of the ﬂy wheel .
‘Referring more partlcularly to the drawings,
the numeral. 1. 1ndlcates a drive shaft which is
rotated from any sultable source. of power (not
shown) .
- movement of the shaft i to.the: jack shaft 3. A
gear train 4 then transmits the movement of the
jack shaft-3: to-the pinion shaft 5. A fly wheel
6 is:mounted on the drive shaft I so as to steady

the ‘rotation: of ‘this: shaft and to prevent: the:
driving ‘motor fromi-raising, due to the varying'

A gear tram 2 tla,nsrmts the: rotary.

(CL . 74—30)

stresses ‘which are applied to the rec1procatmg
gear mechanismi.

A pinion gear 7 is secured to the shaft 5, and
meshes with an externally cut elongated gear 8.
The elongated gear is preferably formed by a
plurality of rack sections 9 and two semi-circular
transfer ‘gears 10 and {{. "The racks and 'trans-

fer-'gears are fitted together, as shown in Figs,

1,"3 and 8, so as to provide'a centinuous elongated
external gear. The elongated gear 8 is detach:
ably'secured to a gear frame 12, - The gear frame
12'is preferably made in three or more parts, in~
~.cluding -a central plate 13 which includes one or
more sections,” and arcuate ends 14, 15, The
ends {4, 15 are bolted onto the top and bottom
respectively, of the central plate 13 by mesns
of & plurality of studs or bolts 18, 17, respectively.

The rack sections 8 are” bolted, or otherwise
suitably ‘detachably secured to: the plate 13 by
means of -a plurality of bolts -18. 'The transfer
gears "10-and {{ are preferably formed as fol-
lows:‘a continuious " gear ‘is first cut and is then
sawed in“half along the center line and these
halves are then fitted at the top and bottom, re-
spectively; of the rack sections §. The transfer
gears are so cut that the teeth will properly mesh
with the rack sections, and the pinion T will then
follow continuously around the elongated gear.
The transfer gears are each formed with an elon-
gated hub 19 which is semi-circalar in cross sec-
tion. This hub fits into a semi-circular bore'in
the ends 14 or 15. “'Theflat part of the hub rests
against the end of the center plate 13. ‘A dowel
pin 20 extends thru the hub 19 and into thHe end
of the plate {3, thus holding the transfer gear
in proper position. The flat part of the hub 19
will hold the ‘gear-against tilting. A “recess or
box cam: 21l 'is ‘formed in ‘the plate I3 and the
ends: 14, 15, thus forming a continuous  track
which ‘accurately corforms to the shape of the
elongated gear 8.

A trunnion 22 projects from the pinion gear 7
into the box cam 2{. This trunnion serves to
hold :the pinion in proper-spaced relation rela-
tive to the elongated gear 8. 'That is; the pinion
is"so held that:the teeth thereof will ‘properly
mesh ‘with the teeth in the elongated gear. A
sleeve may be mounted on the trunnion 22 to re-~
duce friction-in the box cam.

An-eye 23 is integrally formed on ithe end 14
so that a-cable or thelike, can be attached there-:
to, this cable extending to a-counterweight (not
shown):.

A rod 24 depends'from the end {5 and is piv-
otally’ secured to-a cross head 25.° A plurality
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of rollers 26 are mounted on the cross head 25
and each roller is grooved, as shown at 21, and
fits on vertical guides 28, 29. This cross head,
cooperating with the guides 28, 29, will hold the
reciprocating gear mechanism from twisting
around a vertical axis. Thus, the box cam, pin-
ion, and elongated gear are relieved of a great
deal of strain, and the life of the gears Is mate-
rially increased.

A rod 30 depends from the cross head 25 and

extends to a device to be operated, such as a

pump.

In order to hold the gear T against outward
movement, I provide a flange 31 on the gear,
which fits into a groove 32 in the elongated gear.
Inward movement of the pinion is, of course, pre-
vented by the flange engaging the face of the
gear frame.

In operation, the stresses on the reciprocating
gear mechanism will vary but the speed of the
shaft | is held substantially constant because of
the fly wheel 6. 'This fly wheel 6 prevents back
lash in all of the gears and tends to make a
mechanism which will operate more quietly.

Having described my invention, I claim:

1. A reciprocating gear mechanism compris-
ing a pinion, drive means for said pinion, an ex-
ternally cut elongated gear, said pinion meshing
with said gear, a gear frame, means detachably
securing the elongated gear to the gear frame,
said gear frame having an elongated box track-
way formed therein, a trunnion projecting from
the pinion into the trackway whereby the pinion
is held in constant mesh with the elongated gear,
and guide means whereby the gear frame is held
against twisting movement. -

2. A reciprocating gear mechanism compris-
ing a pinion, drive means for said pinion, an ex-
ternally cut elongated gear, said pinion mesh-
ing with said gear, a gear frame in which the
elongated gear is detachably mounted, said gear
housing comprising a center plate, a pair of
ends, means detachably securing the ends to the
center plate, said gear housing having a box
trackway formed therein, and a trunnion pro-
jecting from the pinion into the trackway where-
by the pinion is held in constant mesh with the
elongated gear.

3. A reciprocating gear mechanism comprising
a pinion, drive means for said pinion, an ex-
ternally cut elongated gear, said pinion mesh-
ing with said gear, a gear frame in which the
elongated gear is detachably mounted, said gear
housing comprising a center plate, a pair of ends,
means detachably securing the ends to the center
plate, said gear housing having a box trackway
formed therein, a trunnion projecting from the
pinion into the trackway whereby the pinion is
held in constant mesh with the elongated gear,
and a cross head secured to the gear housing,
and guides in which the cross head moves where-
by the gear frame is held against twisting move-
ment.

4. A reciprocating gear mechanism compris-
ing a pinion, drive means for said pinion, an ex-
ternally cut elongated gear, said pinion mesh-
ing with said gear, a gear frame in which the
elongated gear is detachably mounted, said gear
housing comprising a center plate, a pair of
ends, means detachably securing the ends to the
center plate, said gear housing having a box
trackway formed therein, a trunnion projecting
from the pinion into the trackway whereby the
pinion is held in constant mesh with the elon-
gated gear, sald elongated gear comprising &
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plurality of rack sections, means detachably se-
curing the rack sections to the gear frame, a
pair of arcuale transfer gears, one at each end
of the rack sections, and means removably se-
curing the transfer gears in the end sections of
the gear frame.

5. A reciprocating gear mechanism compris-
ing a pinion, drive means for said pinion, an ex-
ternally cut elongated gear, said pinion mesh~

_ing with said gear, a gear frame in which the

elongated gear is detachably mounted, said gear
housing comprising a center plate, a pair of ends,
means detachably securing the ends to the cen-
ter plate, said gear housing having a box track-
way formed therein, a trunnion projecting from
the pinion into the trackway whereby the pinion
is held in constant mesh with the elongated gear,
said elongated gear comprising a plurality of
rack sections, means detachably securing the
rack sections to the gear frame, a pair of arcuate
transfer gears, one at each end of the rack sec-
tions, a hub on each transfer gear, said hub be-
ing arcuate in cross section, the gear frame ends
having an arcuate bore therein to receive the
hub whereby the transfer gears are held against
movement in the frame ends.

6. A reciprocating gear mechanism comprising
a pinion, drive means for said pinion, an exter-
nally cut elongated gear, said pinion meshing with
said gear, a gear frame, means detachably se-
curing the elongated gear to the gear frame, said
gear frame having an elongated box trackway
formed therein, a trunnion projecting from the
pinion into the trackway whereby the pinion is
held in constant mesh with the elongated gear,
and a fly wheel on the drive means for said
pinion.

7. A reciprocating gear mechanism comprising
5 pinion, drive means for said pinion, an ex-
ternally cut elongated gear, said pinion meshing
with said gear, a gear frame in which the
elongated gear is detachably mounted, said gear
housing comprising a center plate, a pair of ends,
means detachably securing the ends to the cen-
ter plate, said gear housing having a box track-
way formed therein, a trunnion projecting from
the pinion into the trackway whereby the pinion
is held in constant mesh with the elongated gear,
said elongated gear comprising a plurality of
rack sections, means detachably securing the
rack sections to the gear frame, a pair of arcuate
transfer gears, one at each end of the rack sec-
tions, means removably securing the transfer
gears in the end sections of the gear frame, a
cross head secured to the gear frame, guides en-
gaged by the cross head whereby twisting move-
ment is prevented in the gear frame,

8. A reciprocating gear mechanism comprising
3 pinion, drive means for said pinion, an exter-
nally cut elongated gear, said pinion meshing
with said gear, a gear frame, said gear frame
having an elongated box trackway formed there-
in, a trunnion projecting from the pinion into the
trackway whereby the pinion is held in constant
mesh with the elongated gear, a fly wheel on the
drive means for said pinion, and a cross head
secured to the gear frame, guides engaged by the
cross head whereby twisting movement is pre-
vented in the gear frame.

9. A reciprocating gear mechanism comprising
a pinion, drive means for said pinion, an ex-
ternally cut elongated gear, said pinion meshing
with said gear, a gear frame in which the elon-
gated gear is detachably mounted, said gear hous~
ing comprising a center plate, a pair of ends,
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means detachably securing the ends to the center
plate, said gear housing having a box trackway
formed therein, a trunnion projecting from the
pinion into the trackway whereby the pinion is
held in constant mesh with the elongated gear,
said elongated gear comprising g plurality of rack
sections, means detachably securing the rack sec-

tions to the gear frame, a pair of arcuate trans-
fer gears, one at each end of the rack sections,
means removably securing the transfer gears in
the end sections of the gear frame, and a flywheel
on the drive means for said pinion.

CONARD WARREN HUFFMAN.




